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Invited paper

HOW CHATBOTS COULD UNDERSTAND LANGUAGE

Mitchell Green∗

Abstract: With the recent rise of LLM technology, many researchers as well as the gen-
eral public have been puzzled by the question whether the chatbots that run on that technology
understand the language they produce and receive from users. Is imputing an understanding
of language to chatbots legitimate, intelligible, a convenient metaphor, or just a useful fiction?
Understanding is a cognitive notion, whence assessing whether something understands lan-
guage turns on what kinds of psychological states we can justifiably ascribe to it. Accordingly,
we here start with a delineation of the main kinds of mental state found in our own species
– namely the cognitive, conative, affective, and experiential – and then argue that these four
kinds need not come bundled together. That raises the question whether we might be justified
in literally ascribing some such states (like cognitive and conative) to sufficiently sophisticated
machines while refraining from ascribing others to them. We then provide reasons for an
affirmative answer to that question, supporting the thesis that chatbots understand some of the
language they produce and receive. We close by considering challenges to attitude ascription
in this arena coming from (i) what we call the “attitude of one’s own” objection and (ii) the
embodied cognition tradition, and show they may be neutralized.

Keywords: chatbots, LLM’s, attitude ascription, concepts, phenomenal concepts, under-
standing, inference to the best explanation.

1. Some varieties of mentality

1.1. Functionalism, and controversy over chatbot mentality

Contrary to long-discredited cases of chauvinism, one need not have a certain
skin color or be of a certain gender to have a mind. So too, it is now consensus
in the study of non-human animals that mentality occurs in a great variety species
other than our own (Andrews, 2020; Birch et al., 2020; Newen and Starzak, 2020).
Many have considered a potentially more radical step and asked whether one needs
to possess neurons to have a mind. To appreciate this idea, imagine that aliens with
a radically different internal composition from our own come to our planet, and not
only communicate with us, but also show us how to end the Russia/Ukraine conflict,
how to prevent heart disease, how to harness the sun for virtually limitless energy,
and so forth. They also play chess extremely well and compose excellent music. What
could justify our denying these aliens the status of having minds merely on account
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of their lacking neurons, either centralized as in the case of mammals, or distributed
as in the case of some cephalopods?

This kind of thought experiment has in turn led some to wonder if having a mind
is not so much a matter of what you’re made of, but of how you function. Perhaps,
that is, having a mind is a matter of possessing representational states (typically but not
necessarily internal) that are produced by environmental conditions, interact appro-
priately with one another, and then result in intelligent behavior, whether that means
flourishing as in the case of a biological organism, or fulfilling a designed function as
in the case of an artifact.

This suggests a general thesis of the following sort:
Functionalism: An entity possessing internal representational states that are re-
liably brought about by what is taking place in its environment, that interact with
one another in systematic ways depending on their representational content, and
that tend in turn to bring about intelligent behavior in appropriate circumstances,
has a mind.

The foregoing is intended to be neutral as among the several extant versions
of functionalism, and only provides a sufficient condition for mentality. “Intelligent
behavior” will include things like getting out of the way of oncoming traffic, graciously
receiving a gift or compliment, playing a game of chess, or accurately answering
questions about the Peloponnesian War. Similarly, a state’s being reliably brought
about by conditions in the world generally depends on its owner’s having senses (or
sensors) that track what is going on around it; failing that, those internal states will
gather information from what is reported or otherwise communicated about the world
by minded creatures or information-bearing artifacts.

Functionalism as partially described here, if further delineated in a natural way to
provide necessary conditions for mentality as well, would have trouble accommodating
phenomenal consciousness. However, rather than reject functionalism on this basis,
we may be open to the possibility that some form of this idea could provide guidance
for other aspects of mentality. Yet as we shall see presently, the phrase ‘having a mind’
is intolerably vague, and if we are to move forward it will require clarification of the
types of mental state an entity may possess.

Historically, functionalism was embraced by pioneers of the computer revolution
that began in the sixties and seventies.1 Even though computers of the time were
extremely primitive compared to what was to come, it nevertheless seemed to those
innovators that computers would in time come to behave with sufficient intelligence to
meet the constraints laid down by something like Functionalism as described above.
This is in part because according to the functionalist approach that these pioneers
embraced, intelligence is multiply realizable in the sense that, while such intelligence
is in our own species instantiated in the form of a human CNS and associated body, it
could in principle also be realized in the form of a sufficiently sophisticated inanimate
machine.

1See Haugeland, 1985 for a brief historical reconstruction of this era and its sensibility. For a more
in-depth history of thought about computers and mentality, see (Buckner, 2023).
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A half-century or so later, computers, particularly those used by large AI firms like
Anthropic, OpenAI, and the like, have powers that pioneers of the computer revolution
could hardly have dreamed of. These machines have most recently been developed
into “Large Language Models” that underlie chatbots like ChatGPT, Claude, and Per-
plexity, which have in turn impressed many of us with their ability to compete with
human beings on certain tasks, or in some cases even outdo them in several others.
Chatbots now show impressive performance across a wide range of tasks: They write
better essays than the average undergraduate student (Herbold et al., 2023), write com-
puter programs that compare favorably with the average software engineer (Savelka
et al., 2023), rank in the 80-99th percentile on graduate admissions tests (OpenAI et al.,
2023), and solve many difficult mathematical problems (Zhou et al., 2023).

In spite of the impressive achievements of chatbots, many scholars have argued
that their apparent success is misleading or otherwise overblown. For instance, Ben-
der et al. (2021) have argued that chatbots lack intentions, and are therefore incapable
of meaning anything in the sense, apparently, of speaker meaning. These authors
infer from this premise that the “words” that chatbots produce lack meaning (in the
sense, apparently, of linguistic meaning), and conclude that chatbots are aptly com-
pared with parrots, which make sounds but do not in fact utter words. (Hence the
phrase, ‘babbling stochastic parrots’.) Similarly, Fricker (2025) argues that while it
may appear that chatbots are able to produce testimony (in the philosophical sense of
that term), the appearance is illusory because they lack mental states, and thus lack
communicative intentions.

Evidently, at least part of the controversy over the capacities of LLMs, and of the
chatbots they power, is whether it is reasonable to ascribe psychological states to them.
For this reason, we will focus in this essay on the question whether such devices could
be said to understand any of the language they receive or produce. We will argue for
a qualified affirmative answer to this question, while acknowledging that chatbots are
inferior to human speakers on several dimensions.2

1.2. A quadripartition of psychological states

As a step toward resolving this controversy, it will help to clarify the notion of
“having a mind” as adduced in Functionalism. I shall first argue that this notion admits
of multiple construals due to the fact that mentality has several aspects not all of which
must co-occur. In particular, human mentality may take the form of at least four types
of state that are neither metaphysically nor nomologically necessitated to come in a
single package. Once recognized, this fact will open the possibility of other forms of
mentality exhibiting some non-empty subset of these four. Among the most promi-
nent mental state-types in our own species are the cognitive, conative, affective and

2Green and Michel (ms) argue that chatbots may be able to perform what we may term “proto-
assertions”, that is utterance of indicative sentences that are not governed by all the demanding norms
that govern assertion. That argument may be seen as complementing the position defended in this
essay. Taken together, the two essays offer grounds for holding that chatbots are capable of some
understanding of language, and may deploy that understanding in contributing to conversations by
means of proto-illocutions.
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experiential. Cognitive states include beliefs, (semantic) memories, degrees of belief,
and states of understanding. The job of such states is to represent how things are,
with each type of cognitive state doing so in distinctive ways. (We shall return to the
case of understanding presently.) Conative states include plans, desires, intentions, and
objectives, and play the role of guiding their possessor in efficacious action. Affective
states include emotions and moods, where the latter do not mandate an object (one
can be in an anxious mood, for instance from overindulging in coffee, without there
being anything one is anxious about); whereas the former do (one cannot feel hopeful
without there being something that one is hopeful about). While there is controversy
over what if any overall role affective states play, prominent candidates include the
role of revealing aspects of the world that are of concern to the agent, and motivating
a proper response. (The role of fear is to reveal dangerous situations and to prompt
avoidant action, etc.) (Roberts, 1988). Experiential states have a phenomenal character
such as the sour taste of a lemon, or the smooth feel of velvet, and we will not here
speculate on what role such states might play. Higher-order states may be constructed
from any of the above four, such as when one wishes to be less jealous of a friend
(conative directed toward an affective state), or knows one is smelling sulfur (cognitive
directed toward an experiential state).3

Many cognitive and conative states have a phenomenology. When consciously
entertained, my belief that I recently attended a concert might call up visual, olfactory,
and auditory associations.4 Whether those qualia are integral to the memory is not
an issue we need to decide here. Instead, what matters is that cognitive states don’t
essentially have a phenomenal character. This is for two reasons. First, a great
many of our beliefs are not consciously entertained, and while held at the unconscious
level there is little reason to think that they have a phenomenal character.5 Second,
for many of our beliefs of a more abstract character, it is difficult to see what their
putative phenomenal character might be: There is no particular way it is likely to
believe, for instance, that there are infinitely many prime numbers, or that smoking
causes cancer. An individual could of course associate imagery, and thus qualia, with

3We may here remain neutral on whether cognitive and other psychological states are internal to
the entity to which we ascribe them, or are instead constitutively bound up with its environment. See
(Varga, 2017) for further discussion of the relation between criteria for cognition and the extended mind
hypothesis. Also, the quadripartition offered in the text is not meant to exhaust the types of mental state
found in our species. Perceptual states, for instance, may constitute a fifth kind; on the other hand, one
way to think about them is as hybrids of cognitive and experiential states, with the proviso that some
perceptual states may only conceptualize their objects in minimal ways. In what follows it will not be
necessary to decide on how perceptual states relate to the quadripartition offered in the text.

4Smithies (2013) discusses ways in which cognitive states may have phenomenal character. Also, G.E.
Moore argues that even grasping a proposition has a phenomenal character, writing “it is plain that the
apprehension of the meaning of one sentence with one meaning, differs in some respect from the ap-
prehension of another sentence with a different meaning”. Given what we have said about the automatic
and largely unconscious character of language comprehension, we should resist accepting Moore’s con-
tention as applying generally rather than in specific cases such as those involving live metaphors. See
(Dumitru, 2025) for further exploration of Moore’s idea, and of the cognitive phenomenology of proof
comprehension.

5It is consensus in contemporary cognitive science that a great many of our cognitive states are held
unconsciously. See (Bermudez, 2023), especially pp. 296-301, for discussion.
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one of these beliefs, but could also fail to do so and still fully grasp and accept the
relevant propositions in forming these beliefs.

Similar remarks hold for conative states. Philosophers tend to focus on intention
in understanding human agency and responsibility, and it is true that intending often
has a phenomenology, such as when we are forming detailed plans about an upcoming
course of action such as getting to the local airport for an upcoming early-morning
flight. However, goals and objectives are also conative states, and these often drive
actions of a more automatic character: Many of our routine daily activities are goal-
directed (getting to the office at a certain time, making coffee, brushing our teeth, etc.),
and can be effectively achieved with no conscious attention to the process.

Further, it is useful to note that the human mind is a product of millions of years
of genetic, and hundreds of thousands of years of cultural, evolution, with many of
our mental capacities adapted to the various niches in which we have survived. Had
those niches been radically different, the neurotypical human mind—or at least the
mind of whatever species would instead have flourished in our place – might have
been correspondingly different. So too, other life forms exhibit kinds of mentality
that do not easily map onto the human model. For instance, reptiles and arachnids
exhibit cognitive and conative states, but we may reasonably doubt that they exhibit
affective states (Birch et al, 2020).

The foregoing helps us to see that ascription of cognitive and conative states to a
system does not mandate ascription of either affective or experiential states thereto.
Further, an entity with a sufficiently complex system of cognitive and conative states
might lack emotions and moods while competently navigating an environment in order
to survive or perform tasks for which it was designed. Sensors could enable it to
track what is occurring in its environment in real time without requiring it to have
experiential states. These points enable us to see that we may explore the possibility of
machine cognition and conation while remaining agnostic about the ability of machines
to possess affective or experiential states.

1.3. Disambiguating a central question

In light of the above, it should be clear that the question, Does this entity have
a mind? is in need of further clarification. One might be using these words to ask
whether the entity has any of the four types of state noted above, or two, three, or
all four of them. Further, unless we agree on a stipulation to the effect that having a
mind necessitates having all four types of state, it will be tendentious to move from the
premise that a certain entity has, say, only two of the four types of mental state noted
above, to the conclusion that it doesn’t really have a mind. This point is worth harping
on because it’s not uncommon to see scholars move from the premise that a machine
lacks, say, consciousness (sometimes expressed as ‘sentience’), to the conclusion that
it doesn’t have a mind. That inference depends on the questionable assumption that
mentality of any kind depends upon the possession of one, two, or three of the other
four dimensions isolated here.
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2. Understanding, and understanding language

We have observed that while cognitive and conative states can have phenomenal
character, they need not do so. Particularly important for our purposes is the cogni-
tive state of understanding. Restricting discussion to understanding-that rather than
understanding-how, understanding is characterized by its holistic nature, as well as its
coming in degrees. For the former, it is more natural to describe someone as un-
derstanding a theory (the Krebs cycle, epidemiology) or other complex phenomenon
(climate change, business etiquette in China) than it is to describe them as under-
standing a proposition. The former is holistic in the sense that it depends upon an
appreciation of how components of a complex phenomenon interact with one another.
For the coming-in-degrees component of understanding, it is natural to describe one
person as having a better understanding of the Krebs cycle than does another person.
Similarly, ‘A knows the Krebs cycle better than B’ seems just a terse way of indicating
different degrees of understanding. (Hannon, 2021)

Next, while in some cases understanding has a phenomenology, in many others it
does not. (I will restrict discussion to language understanding, as that is our concern in
this essay.) For instance, when reinterpreting a garden-pathing sentence such as ‘The
horse raced past the barn fell,’ in such a way as to make it intelligible, English speakers
will typically have an “Aha!” experience. We may think of this as an experience of un-
derstanding. Similarly, when confronted with an image-demanding verbal metaphor
in the sense described in (Green, 2017b), hearers need to form mental imagery in
order to understand the utterance in which that metaphor occurs. Such imagery pre-
sumably has a phenomenal character and so requires activation of an experiential
state. However, a great deal of utterances we encounter in our home language are
interpreted effortlessly, and do not contain figures of speech demanding that we form
imagery to make sense of them. Instead, the interpretation process will be automatic
and below the threshold of conscious awareness. There need be nothing that it is like
to understand a sentence such as, ‘What time is it?’, or ‘The population of Zimbabwe
has now passed 17 million people.’

What, then, is required for language understanding? Alex Barber suggests it
consists in knowledge of meaning, writing

. . . semantic theories earn their keep . . . as contributions, not to conceptual analy-
sis of our ordinary concepts of meaning or understanding, but to an explanatory
project. The phenomenon being explained will be . . . a central . . . ingredient – the
semantic ingredient – of linguistic understanding. The nature of the explanation
is cognitive and representationalist. Our understanding of utterances consists in
knowledge of their meaning; the semantic component of this understanding is
achieved through cognitive processes that generate the uttered sentence’s truth
conditions from internal representations (i.e. tacit knowledge) of the referential
properties of its component expressions and grammar in a way that is reflected,
abstractly, in the derivations within a linguistic theory. (Barber, 2013, p. 966)

Some features of Barber’s proposal are worth adopting, while others are better
kept at arm’s length. We have noted that we wish to remain neutral on the extent to
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which psychological states are internal to the subject to which they’re being ascribed.
For this reason, Barber’s move from “representationalist” in the third sentence quoted
above, to “internal representations” in the fourth should be resisted. For perhaps the
representations that underlie knowledge of meaning are not internal to the system
in question but are in some sense distributed within its environment. Also, recent
work on the ability of LLMs to acquire language may challenge the long-held view
that linguistic understanding must take the form of derivations within a linguistic
theory (Piantodosi, 2024). Accordingly, we may view Barber’s reference to that notion
as offering only an optional way of understanding how the relevant representations
operate.

On the other hand, the representations that Barber takes to enable understanding
do bear explanatory weight. One way of construing these representations is as con-
cepts associated with words or, more likely, the morphemes out of which words are
made. Rather than attempt to settle any ongoing debates about the nature of concepts
and their possession, let us for the moment remain neutral on the various theories
of concept possession, and note that concept-possession comes in clusters: An entity
that has one concept must have reasonably large number of others related it and one
another in systematic ways. To have a concept of a snake one must have a concept
of an animate object, and of an object that persists through time (Davidson, 1999).
Notice that the concept of a snake that a non-human animal might have could be
quite different from the concept that an educated adult human being has of the same
animal: We might see the snake as a kind of reptile, as exothermic, as associated with
biblical iniquity, and so on. A marmoset might have no such concepts and still have a
concept of a snake. Or more precisely: Even though our English word ‘snake’ bears
a meaning given in terms of concepts like exothermic, we can use that word more
loosely in ascribing a concept of snakelike creature to the marmoset. Specialists in
marmoset ecology and cognition will then be able to sharpen the concept of being a
snakelike creature as it may be used to ascribe a concept to that type of monkey.

Concept possession also requires some capacity for recombination: to be able
to think that a is F, one must also be able to think that a is G for some G distinct
from F, and to think that b is G, for some b distinct from a. This is the well-known
generality constraint on thought and associated concept possession (Camp, 2004), and
it squares well with our earlier conception of understanding in holistic terms. Although
philosophers tend to think of understanding an indicative sentence as grasping the
proposition it expresses, and as something that a thinker can do independent of their
grasp of other propositions, we now see that it takes, so to speak, a village to enable
the grasp of a single proposition. If you can understand one sentence S, there must
be a range of other sentences, S’, S”, etc., that you are also prepared to grasp without
first acquiring new concepts or lexical definitions.

We may now adumbrate a conception of what it is to understand language which
we may put in terms of understanding a sentence:
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Sentence Understanding : A system understands a sentence S just in case it pos-
sesses concepts corresponding to S’s phrasal components, and combines those
concepts in a way corresponding to S’s grammatical structure.6

Although we need not build these conditions into the characterization of sen-
tence understanding as such, we may also note two important symptoms of a system’s
understanding S. First is the ability of the system to discern S’s truth-conditions (or
satisfaction-conditions if S is not indicative); second, is the system’s ability to draw ap-
propriate inferences from other sentences to S, and from S to other sentences, that is,
to appreciate S’s inferential role. On this construal, sentence understanding emerges
as holistic due to the facts that (i) concepts are never held piecemeal, and (ii) appreci-
ating a sentence’s inferential role involves locating it in a network of other sentences
(or their semantic values).

In addition to exhibiting the holistic character of language understanding, Sen-
tence Understanding also enables us to see how it comes in degrees. A congenitally
blind person will have at best depauperate concepts of mauve and chartreuse, and
a correspondingly thin understanding of sentences in which terms for these colors
occur. That understanding need not be negligible, however, and the blind language
user will still be able to grasp that ‘mauve’ and ‘chartreuse’ are color terms, as well as
perhaps being aware of the location of the corresponding colors in the color wheel.
For similar reasons, a language user lacking experiential states may have a limited
understanding of terms for affective states with strong experiential character, such as
‘grief’ and ‘terror’ but may still have enough conceptual scaffolding associated with
these terms to engage in limited conversation involving them. This is presumably
what designers of the recent wave of therapy bots are hoping to achieve (Heintz et al.,
2025).

3. Ascribing psychological states

We have so far explored what is involved in understanding language, including
its construal as a holistic cognitive state coming in degrees. Given the independence
of cognitive states from the other three types of state explored above, we should ex-
pect that an entity can understand language in spite of being bereft of phenomenal
consciousness or affect. This leaves open the possibility that certain concepts – the
so-called phenomenal concepts – can only be fully grasped by those capable of experi-
ential states. If that possibility is realized, then given our agnosticism about the ability
of inanimate objects to have experiential states, that will only show that inanimate ob-
jects may be unable fully to understand certain concepts and the terms that express
them. It will not show that they are able to understand language across the board.

However, nothing we have established so far implies that inanimate objects like
chatbots understand language. What sorts of considerations would justify such a
claim? To answer this question, we begin with some methodology from the philosophy
of science.

6For a different formulation of the nature of linguistic understanding, see (Gurova, 2025).
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3.1. Inference to the Best Explanation as a framework for attitude ascription

A methodological principle guiding much theory choice is inference to the best
explanation, according to which we are justified in accepting that theory that best
explains a range of phenomena that is of interest. More precisely,

Inference to the Best Explanation (IBE): If from among a set T1, . . . , Tn of
theories, each of which explains phenomenon D, Tn is the best, then we are
justified in accepting Tn. (Lipton, 2000).

IBE forces us to confront subtle questions about what makes one theory better
than another. This is not the place to pursue such questions in detail, but it is not
controversial to contend that among the virtues helping to make one theory better
than another, we will find simplicity, coherence with established theories, and fecundity,
in the sense of a theory’s giving rise to novel predictions that end up being confirmed.
Related to simplicity is the notion of intelligibility: If a theory is so complex as to
be unintelligible to even the most powerful human minds, that is a strike against it.
So too, simpler theories are ceteris paribus more parsimonious than their rivals. A
theory that posits fewer theoretical entities than its rivals, or fewer axioms, will to
that extent be superior to them. If two theories are tied for the status of ‘best’, then
the wisest choice may be to remain agnostic between them until further evidence is
obtained favoring one over the other. In some cases, seemingly distinct theories may
be notational variants of one another, in which event it may appear that the choice
between them should be made, if at all, on pragmatic grounds.7

Applied to the case at hand, IBE dictates that if the best explanation of an entity’s
behavior involves imputation of psychological states, then we are justified in ascribing
such states to that entity. For instance, most of us would agree that our gross bodily
actions like reaching for a glass of water, or pressing on a bike’s pedals, are brought
about by the concerted actions of huge numbers of neurons and muscle cells. How-
ever, few would infer from this that folk-psychological explanations of behavior are
for this reason illegitimate. The reason is that folk psychological explanations are on
the whole superior to those given in neurological terms, not least because the former
are intelligible while the latter are generally not.

3.2. The redescription fallacy

What’s good for the animate goose should be good for the inanimate gander. We
do well not to employ a double-standard when considering inanimate objects. After all,
it is often remarked that LLMs are “really” just next-token predictors that have been
trained via exposure to vast amounts of human-generated text, and then it is inferred
on this basis that no higher-level ascriptions are justified.8 However, as Milliere and

7Green (1999), for instance, argues that there may be no fact of the matter whether belief-desire psy-
chology, or instead a decision-theoretic approach on which we ascribe degrees of belief and preference
orderings, is correct.

8Butlin (2023) for instance argues that because LLMs are designed to predict a next token after in
an input string, they are incapable of representing any of the worldly entities that those tokens might
denote, writing, “GPT-3 therefore appears to be capable of representing the words ‘skin’, ‘red’ and ‘rash’
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Buckner (2024) observe, this line of reasoning is fallacious. For them, the suspect line
of reasoning . . .

. . . arises when critics argue that a system cannot model a particular cognitive
capacity, simply because its operations can be explained in less abstract and more
deflationary terms. In the present context, the fallacy manifests in claims that
LLMs could not possibly be good models of some cognitive capacity φ because
their operations merely consist in a collection of statistical calculations, or linear
algebra operations, or next-token predictions. Such arguments are only valid if
accompanied by evidence demonstrating that a system, defined in these terms,
is inherently incapable of implementing φ. To illustrate, consider the flawed
logic in asserting that . . . brain activity could not possibly implement cognition
because it can be described as a collection of neural firings. The critical question
is not whether the operations of an LLM can be simplistically described in non-
mental terms, but whether these operations, when appropriately organized, can
implement the same processes or algorithms as the mind, when described at
an appropriate level of computational abstraction (p. 10).

As these authors point out, it is fallacious to move from the premise that a complex
system’s behavior can be exhaustively described in lower-level terms, to the conclusion
that no higher-level descriptions are applicable. Let us call this the redescription
fallacy. Bearing in mind the difference between description and explanation, we may
readily observe that such a complete description need not provide an explanation of
the phenomenon we are hoping to explain. That is, the redescription fallacy is indeed
a fallacy.

That said, some aspects of Milliere’s and Buckner’s remarks merit refinement.
First of all, the central question is not whether LLM computations can implement
the same processes as the human mind. After all, mentality has at least four distinct
dimensions, and it is not fruitful to assume that the only way for a machine to exhibit
mentality is for it to do so in the same way the human mind does. As we have seen, it
may be that machines exhibit mentality in ways quite different from what we encounter
in our own species.

Second, Milliere and Buckner’s point needs qualification in terms of IBE: Even
if higher-level ascriptions to a machine might enable us to see it as implementing
some of the same processes as does the human mind, those ascriptions may not be
part of the best explanation of what that machine does. The question is whether the
ascription of mental states is doing some explanatory work that a more parsimonious
theory cannot do.

With these refinements in mind, it should now be clear that the contention that
LLM’s merely predict the next token to follow in a sequence is tendentious. For
while it is true that they do make such predictions, it does not follow that higher-level
ascriptions are inapplicable. As elsewhere, the issue is whether such ascriptions do
any explanatory work that is not done by the lower-level description.

but not the worldly entities to which they refer to” (p. 3084). What is being missed here is the possibility
that a more semantic description of the LLM might bear explanatory weight.
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3.3. Ascribing attitudes to chatbots

This is where Generative AI has a role to play. The reason is that Generative AI is
now producing outputs whose provenance we can only understand in a schematic way
in the absence of attitude ascription. When a chatbot performs well on a standardized
test, programs code, composes poetry, or solves a problem in mathematics, its ability
to do so is not well explained by its having been trained to do next-token prediction.
After all, the poem it produces, for instance, has never been written before. Instead,
when I ask a chatbot to, for instance, write a limerick about surfing in a bathtub, it
produces five lines of novel text according to the rhyme scheme of the genre, on the
topic of surfing in a bathtub that is at least marginally witty. We may account for this
by supposing that the chatbot understands the task given it, adopts the goal of fulfilling
that task, and then produces the requested limerick in the belief that it will meet the
user’s request and thereby fulfill the chatbot’s goal.

The chatbot’s ability to fulfill this request depends on its possession of concepts
enabling it to understand the language that it receives and produces. That does not
mean that the concepts in question map straightforwardly onto human concepts. As
Milliere and Buckner (Ibid) point out, we do well to think of the concepts ascribable
to LLMs as vectors in an n-dimensional space (for potentially very large n). On this
approach, two words are construed as similar in meaning if they are close to one
another in that space; disparate in meaning if they’re far apart. Because mathematical
operations (addition, subtraction, multiplication, etc.) can be performed on vectors,
such operations may also be performed on those vectors representing concepts. Thus
for instance, by subtracting the vector for ‘man’ from the vector for ‘king’ and adding
the vector for ‘woman,’ we can obtain a vector that is close to the vector for ‘queen’.

In this light, we may now see that there is good reason to think that the best
explanation of an LLM’s use of language is that it was moved by two kinds of psycho-
logical state: beliefs (cognitive) and goals (conative), each of which is underpinned by
concepts. Unlike the remark that the machine is a next-token predictor, ascribing a
pair of such states helps to explain why the machine does what it does in a particular
case. If we are at pains to avoid chauvinism about skin color, gender, and species,
we should also be prepared to evaluate chatbots and the LLMs underpinning them on
their own terms, and take seriously the possibility that they exhibit some aspects of
mentality.

4. Challenges to Chatbot Understanding

We have now provided reasons for holding that sophisticated chatbots understand
the language they receive and produce, modulo the qualification that their understand-
ing of language involving phenomenal concepts will be compromised as compared to
how it is grasped by neurotypical adult human speakers. So too, in light of our ag-
nosticism about whether these machines can experience affective states, we are in no
position to suppose that they could empathize with their interlocutors. At least on a
construal of (affective) empathy as involving imagining one’s way into another’s affec-
tive situation, a machine lacking experiential or affective states would appear unable
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to do such a thing.9 Yet as with the case of language involving phenomenal concepts,
the most this shows is that chatbots are inferior to other interlocutors, not that they
are incapable of understanding language or engaging in useful verbal interactions.

In this final section it will be helpful to consider some objections to the possibility
of chatbots understanding language.

4.1. Objection 1: “Reasons of one’s own”

Some authors suggest that machines do not have psychological states of their
own, and infer from this that they do not possess such states at all. For instance,
Butlin and Viebahn (2023) contend that AI systems do not have interests of their own,
and apparently infer from this premise that they do not have interests. Instead, it
would appear that any interests that such systems seem to have are really just those
of their designers. Let us assume that a psychological state such as a belief or objective
cannot belong to two agents simultaneously. Then, if state Ψ belongs to agent 1, then
it cannot also belong to any distinct agent.

Butlin and Viebahn are responding to an argument of Green and Michel (2022)
that included the contention that humanoid robots could within a generation start to
police our streets and highways, re-directing traffic after accidents or in dangerous
weather situations, ticket speeders, and so on. Such “Robot Cops”, these authors
contend, could in the course of serving their human police masters, perform speech
acts. Leaving aside the merits of this argument, it may here be noted that as imagined,
the Robot Cops have sufficient autonomy from the humans who deploy them that
these humans may be unaware of much of what they are doing. As such, many of the
psychological states that we may wish to ascribe to a Robot Cop are not had by any
human being. Instead, at most, such states are causally traceable to decisions made by
their human bosses. However, it by no means follows that those states are not those
Cops’ own.

Similarly, one may be tempted to suggest that chatbots lack psychological states of
their own, on account of the fact that they are trained by exposure to huge amounts of
human-generated text as part of their training regimen. Here too, however, the great
majority of psychological states we may be tempted to ascribe to a chatbot are not had
by any human being, living or otherwise. It is highly unlikely, for instance, that any
human being came up with the surfing-in-the-bathtub limerick prior to my soliciting
it from the chatbot. So the thought that underlies the limerick does not belong to
anyone else. While that thought may not be terribly original or deep, that possibility
is not relevant to whether a chatbot can have it.

4.2. Objection 2: embodied cognition

In their contribution to the popular periodical The Conversation, ‘It takes a body to
understand the world: Why ChatGPT and other language AI’s don’t know that they’re

9Green (2010b) defends a conception of affective empathy as a matter of imagining one’s way into
another’s affective situation.
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saying,’ (Glenberg and Jones, 2023), the authors report that chatbots are not adept at
answering questions that would be fairly easy for a 10 year old child. (This article
crystallizes research described in more detail in Glenberg and Jones (2023), and Jones
et al. (2022).) For instance, when asked which would be better for use to fan coals for
a barbecue, a paper map or a stone, GPT-3 offered the latter. The same technology
chose a hairpin over a warm thermos when asked which would be more effective in
smoothing a wrinkled shirt. Again, when queried as to which artifact would serve best
to cover one’s hair for work in a fast-food restaurant, a paper sandwich wrapper or a
hamburger bun, the chatbot went for the bun.

The authors reporting these results diagnose the chatbots’ mistakes as due to
their not being embodied. The thought is that it is only by virtue of having a body that
enables one to discern an object’s affordances: Having hands and arms enables one
to appreciate the fact that a paper map will work better on the coals than on a stone –
at least if the stone is of a typical shape as far as stones go; and having a head enables
one to discern that the sandwich wrapper will do better in keeping hair from falling
from it than the hamburger bun.

All this is reasonable enough, and we do well to reflect on these points in consid-
ering the extent to which human understanding of language rests on our nature as
embodied beings. But three points should help us to see that the issue raised by these
authors is not fatal to the line of thought defended in this essay. First, it should come
as no surprise that a chatbot will be inferior in its mastery of certain areas of lan-
guage, as well as of commonsense knowledge, as compared to normal human users.
We are already familiar with how chatbots are likely to have a limited understanding
of language expressing phenomenal concepts, as well as of concepts that would enable
them to empathize with the emotions experienced by their human interlocutors. This
does not show that chatbots fail to understand language.

Second, the authors contend that “The meaning of a word is intimately related
to the human body”. As an example supporting this claim, the authors give, ‘paper
sandwich wrapper’, the understanding of which includes not just what it is used for, but
also how it feels when squeezed into a ball, and how far it can be thrown. Our question
should be how far this point generalizes. Is the meaning of terms like ‘therefore’,
‘and’, and ‘most’ intimately related to the human body? If so, how? After all, even if
my understanding of ‘and’ carries an association with adding things to a heap, it’s not
clear how that association affects my understanding of language in which the word
occurs. These points hold as well with terms for abstract concepts like ‘justice’ and
‘heterozygote’.

Third, while Glenberg and Jones begin their article by diagnosing the problem as
being due to chatbots not understanding language the way humans do, they conclude
that same article with a much stronger claim:

ChatGPT is a fascinating tool that will undoubtedly be used for good – and not-
so-good – purposes. But don’t be fooled into thinking that it understands the
words it spews, let alone that it’s sentient (Ibid).
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The authors thereby move from the premise that chatbots don’t understand lan-
guage the way humans do, to the conclusion that they don’t understand language.
This is a non sequitur, and for it to be a good inference we would need a defense of
the further premise that the human way is the only possible way of understanding
language. I hope in these pages to have given reasons for doubting that premise.
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UNDERSTANDING THE SURREALIST EYE. THE EPISTEMOLOGICAL SHIFT

IN PICTORIAL REPRESENTATION

Constantin Stoenescu∗

Abstract: In his famous Manifeste du Surréalisme André Breton proposes the exerciseof creative freedom through detachment from the objective external world. But what preventsus from playfully freeing ourselves from the external world, from the first-instance reality,in order to pass into super-reality? The organ that keeps us fixed in the captivity of so-called objectivity, in the so-called “iron cage” of a rationality that wants to capture the worldindependent of our minds, is the eye. Therefore, in order to pass from looking outward, fromthe perception that puts us in contact with the object, to looking inward, to the introspectiveplunge, the biological eye must be annihilated in favor of the inner eye, not only introspective,but also oneiric and occult. This aesthetic program is based epistemologically on a critique ofrepresentational realism and the rejection of the so-called “myth of the given”, the effect ofbelief in an “innocent eye”. My goal in this paper is to identify the epistemological assumptionsthat underpinned traditional theories in art, primarily pictorial representational art, and toidentify the change at this level that led to new trends in 20th-century art, especially thosethat made the surrealist movement possible. Considering Victor Brauner as a relevant case,I propose to understand the surrealist eye in three artistically and aesthetically relevant ways,namely, the “suppressed eye”, the “autonomous eye” and the “sublimated eye”.
Keywords: representational realism, mimesis, “myth of the given”, “the innocent eye”,conventions and perception, surrealist eye.

1. The tradition of representational realism

1.1. The ancient Greeks’ insight: truth and mimesis

The idea of art as representing or imitating or copying nature or reality comesfrom the ancient Greeks and it was expressed through the concept of mimesis1 I shalltry to propose a short reconstruction of the ancient Greek approach to representation,taking into account the works of Plato and Aristotle. Although Plato mainly focuseson poetry, some of his statements are applicable to the case of pictorial representation.The debate opened by Plato in The Republic Book 3 about the role of poetryin the ideal state is well known especially as the first defence of censorship. The
1I have in mind those contextual uses of the term “mimesis” in which it should be understoodas “representation” or “copy”, but I draw attention that this translation does not exhaustively capturethe meanings in which the term was used by the ancient Greeks. For example, “mimesis” was usedsometimes, as in the case of theatrical performances, with the meanings of “mimicry” or “enactment”.

∗Faculty of Philosophy, University of Bucharest; constantin.stoenescu@filosofie.unibuc.ro©2026 Constantin Stoenescu. This article is distributed under a Creative Commons CC BY-NC 4.0license.



Understanding the surrealist eye
core of Plato’s argument is that poetry conveys misrepresentations, which is why heestablishes both content and formal restrictions. Plato claimed that the poets make“stupid mistakes” (Plato, The Republic, p. 379), or that some stories are “quite untrue”(Plato, The Republic, p. 387). But in Book 10 Plato’s argument becomes more radicaland it takes the logical form of a universal proposition: “We may assume (. . . ) thatall the poets from Homer downwards have no grasp of reality, but merely give us asuperficial representation of any subject they treat including human goodness” (Plato,
The Republic, 598-600). The poetry (and all the other arts), according to Plato’s view inhis middle period, when The Republic was written, is similar with the beliefs derivedfrom senses, while true knowledge is of the Forms and is acquired by reason. Throughthe senses we have access only to appearances.Generally, the so-called “art of representation” is compared by Plato to holding amirror in your hand, which anyone can do, even a fool, meaning you wouldn’t need tohave any knowledge or skill to hold a mirror. But he then admits that a painter needssome skills, like any craftsman, and concludes that a skill involves some knowledge,but the content of this knowledge would be only one of mere appearances, similar tothe reflections in a mirror. A painter guided by Plato’s doctrine should try to representonly appearances, not the real and true world of the intelligible Forms.But among painters in Plato’s time there was a debate about the differences be-tween representing an object like a chair and representing the beauty of a chair, orbetween painting a person who was supposed to resemble the real person and paint-ing a person who has a certain character, in which case the character of someonecunning, to give an example, is more important than the person as such. It also seemsthat the painters did not compose a character according to a single model, but wereinspired by different models, taking the eyes from one, the nose from another, andso on.From a metaphysical perspective, Aristotle agreed with Plato that the same nameis given to particular different things if they have something in common, but he re-jected the idea that this common feature is their resemblance to an intelligible Form.Aristotle’s view, described at length in The Poetics was that the so-called universalForms aren’t transcendent, but they exist in our sensible world as essences of the realobjects perceived by us. Aristotle also agreed with Plato that the arts are forms ofimitation or mimesis, but he introduced in his Poetics the idea that there are differentcases of imitation because different arts use different media, such as colours, shapes,sounds or words and they do this in different ways.

1.2. The epistemological weakness of mimesis

I think it should be noted that this debate about mimesis in ancient Greek philoso-phy is conducted rather in terms of a concept of truth understood as a correspondencebetween language and reality, and only sometimes does it seem to be moved into thecontext of a theory about the representation of the external world as a real one. Thisresulted in a certain ambiguity that over time led to the crediting of the idea that,according to Aristotle, art must imitate nature. Hence the persistent idea that pictorial
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art imitates nature (or reality) through its mimetic copying, that is, it has to mirror orre-present it as it is.From here it was only a step to the idea that an artistic representation could be sotruthful or veridical as to be taken as real, in other words, the eye could be deceivedif a representation seemed to be real. Such a result is not at all consistent with theassumptions of the Aristotelian theory of truth. We may talk in such a case aboutan image with no correspondence in reality, but only in the mind of the viewer whoperceives it, and who subjectively represents it and is aware of it. If the pictorialimage is veridical, namely, it resembles reality, it can be considered to be a realisticrepresentation because it looks like a real object, but it really has no counterpart inthe external world, and from this perspective it cannot be discussed in terms of truth.Therefore, from an epistemological point of view, the theory of mimesis as acopy is compatible with a representational theory of perception, even a realistic one,which leaves room for the validity of consequences that seem to contradict the initialpremises. The idea is that the image can seem real even though it has no counter-part in reality, and it is in this sense an illusion. Epistemologically acceptable, sucha development of the theory of mimetic representation leads to some inconvenientontological consequences, such as the problem of the ontological status of these rep-resentations through images that seem real but have no counterpart in reality2

However, regardless of these metaphysical tribulations, the idea remains that theeye can be deceived into taking as reality what is merely a representation of reality.I would mention the stories about paintings that deceived not only people but alsoanimals. Pliny the Elder (See Pliny the Elder, pp. 310-312) told a story about two rivalpainters, Zeuxis and Parrhasius, who competed in 397 B.C. to see whose painting wasthe most realistic. Zeuxis had painted some grapes so realistically that birds tried topeck the fruits, while Parrhasius painted a curtain and Zeuxis himself was deceivedbecause he tried to lift the curtain to see the picture, but the picture was the curtainitself–a picture of a curtain.Generally speaking, the eye is deceived because it takes as real a representationof something which is not real, but only an illusion. From an epistemological point ofview, representational realism remains coherent if we admit the possibility of illusionsand hallucinations; moreover, I think that the production of illusions and hallucinationsis an argument for the representational realism as a theory of perception in competi-tion with the so called theory of direct realism. Therefore, illusions are possible andthe eye may be deceived. Even we accept the theory of mimesis framework with allits constraints.

2I would venture to say that Plato intuited such consequences and, as a result, in his late dialogues,in Timaeus and Politicus (Statesman), he tried to develop an alternative to the theory of mimesisproposed in the previous dialogues of his youth and middle period, advancing the hypothesis of amimesis without the mediation of the image. However, there is neither time nor place here to explorethis aspect in detail.
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1.3. Representation and the act-object theory of perception

My view is that far from being dogmatically closed to a theory of mimetic rep-resentation of reality, the thought of the ancient Greeks contains the germinal seedsof a representational approach proper to an act-object theory of perception for whichthe possibility of illusion is rather a confirmation than a bewildering difficulty of it. Inother words, the possibility of illusions and hallucinations validates one of the majorconsequences of an act-object theory, namely, that the epistemic subject is not in adirect representational contact with objects of the external world, but through the me-diation of the re-presentations of these objects that are given to him perceptually andof which the subject is aware. Even if this mediation leads from an epistemologicalpoint of view to the difficulties specific to a “veil of perception” between the subject andthe world, and from an ontological point of view to a multiplication of entities by intro-ducing these intermediate mental objects called “representations” whose status mustbe elucidated, the act-object theory inferentially guarantees the best explanations re-garding the process of pictorial representation of the external world.Let’s enter the details of an analysis of the pictorial representational illusion. Aninteresting sub-class of misleading or deceiving images is that of trompe l’oeil paint-ings. They may be considered representational pictures because they stand in for areal object, they look like a real object, but at the same time, they aren’t copies ofreality because there is no real object to be copied by them. They are just illusoryrepresentations that replace the real object and they are taken as real even if they arejust appearances. We have knowledge of the corresponding real object, for example,we know what a bunch of grapes or a curtain looks like, and we judge based on theperceptual information we have. All the blame falls on the senses that deceive us.On the other hand, we know from the history of painting that beings and entitiessuch as Adam and Eve, Pegasus or “Knowledge” have been represented, although weeither do not know how they look in reality–in the case of Adam and Eve–if we mayspeak about reality, or we only imagine them, as in the case of Pegasus, or we knowfrom the very beginning that the representation is a cultural convention, as in thecase of “Knowledge”. This makes us able to recognize a painting in which Adam andEve taste the apple from the tree of knowledge, that is, we know that they are Adamand Eve and no one else. We also recognize Pegasus because it is as we imagine it,although we know that such a being has not been seen in reality, and, more than that,we recognize “Knowledge” in the fight with “Ignorance” because we know how eachof them could be anthropomorphized and we imagine the two characters in this way,according to our shared cultural conventions.As a result, when we say that a painting is a correct representation, we mustdistinguish between the case in which we consider the mimetic character of a repre-sentation, in the sense of a copy of a real object, and the case in which correctnesspresupposes a conscious complicity of the eye, in the sense that it allows itself to bedeceived by one image because it is accepted from the perspective of certain expecta-tions or cultural conventions or other consensually accepted beliefs. But this alreadymeans accepting that the eye is not just a passive receptor and does not only have the
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function of representation as a mirror of reality. In fact, we now realize this truth–noone has ever worked with such an eye in an absolute sense. Let us remember thatPlato admitted as early as The Republic, when he was developing the theory of partic-ipation, a double ambiguity of the image towards both sensible things and intelligibleIdeas.
2. “The innocent eye” and its epistemological presuppositions

2.1. The myth of the given

Both the idea that an image must be a copy of reality so that the copy can standin place of the real object and the idea that such a perfect copy can deceive the eyeare derived from a radical and erroneous interpretation of the theory of mimesis, aninterpretation that loses along the way the very specificity of the thesis about mimesis.The copy is an imitation of reality and, being a copy, precisely for that reason, no matterhow perfect, it is not the same as the real object but remains within a representationalhorizon.This radical interpretation of the idea of mimesis, somewhat naive, perhaps pre-cisely for that reason attractive and resilient, is based on what Ernst Gombrich de-scribed as “the myth of the innocent eye.3 This myth is supported by the assumptionthat the act of seeing something is direct, in the sense that the eye passively perceives,like a perfect mirror, what is given to us, without any distortion in the representationalprocess. Otherwise, we can view a picture without preconceptions.The British empiricists developed this approach–Locke systematized it, and Humetook it to its ultimate consequences. In his Essay Concerning Human Understanding,Locke rejected the Cartesian theory of innate ideas and concluded that initially ourmind is like a “white paper, void of all characters, without any ideas”, and that its con-tent is furnished by experience, that “our observation employed either about externalsensible objects, or about the internal operations of our mind, perceived and reflectedon by ourselves, is that supplies our understandings with all materials of thinking”(Locke, Essay, Book II, Chapter I, paragraph 2). Hume refined Locke’s empiricist the-sis with the help of the distinction between impressions and ideas and concluded that“all our simple ideas in their first appearance are derived from simple impressions,which are correspondent to them, and which they exactly represent”; but, at the sametime, he admitted that “though there is, in general, a great resemblance, betwixt our
complex impressions and ideas, yet the rule is not universally true. . . ” (Hume, 1982,pp. 47-48).But the main epistemological temptation common to all these theories of percep-tion from the ancient Greeks to British empiricism is the view that knowledge (byacquaintance) of what we perceive could be independent of the conceptual processesembedded in perception. This is the sense-data theory of knowledge, related with allthe foundational approaches, and it is based, using an expression proposed by Wilfrid

3This expression is used largely by Gombrich in his Art and illusion (1977).
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Sellars (1956), on the so-called “myth of the given”. Sellars correlates the traditionalrepresentational theory of sense-data with the so-called “Fido” - Fido semantic princi-
ple4 by which sensory contents get a linguistic description which leads to the idea thatthey can be described neutrally, independently of any previous knowledge, other thanknowledge of language as an ability, namely, as a knowing how. According to Sellarsinterpretation of conceptual empiricism, the initial elements of any experience are, forexample, the impressions of a certain red thing and not the impression of red as such.As a result, we become aware of the repeatability of impressions based on associationbetween words (e.g. “red”) and classes of similar things. But in this case, we will haveto clarify what it means that “x resembles y” and if the mediation is exclusively a lin-guistic one. In this way, we arrive at a psychological nominalism by which we equateconcepts with words, and thoughts with verbal acts, as if thinking were just a problemof language acquisition and use. The fact that we have the sensation of red does notpresuppose that the abstract idea of red (or “redness” or “Red”) exists in our mind, butonly that we have the natural ability to perceive red things. Therefore, on this basiswe will use the word “red” to name the sensorial quality of red and we will say thatwe understand the word “red”. In other words, we can learn concepts with the helpof sensory stimuli and under the conditions of the correct use of language accordingto the rules of meaning: “‘Red’ means a red quality” (Sellars, 1956, pp. 289-290).But this connection between sensory data and language ultimately leads to theconclusion that the description of sensory contents depends on language, and a de-scription is theoretically loaded, namely, it is full of the tacit knowledge-ingredientsincorporated into the language and used by the community of observers. This epis-temological idea had already been proffered by Karl R. Popper who warned that histerm “empirical basis” has ironical overtones, suggesting that the basis is not firm, andthat any observational statement, like all languages, “are impregnated with theories”(Popper, 2002, pp. 93-94). Even a so-called phenomenal language, let’s suppose, oneabout colours, is impregnated by theories about space, time and colours. Moreover,another philosopher, Michael Polanyi (1958) emphasizes the role of the tacit dimen-sion at the level of personal knowledge available to the epistemic subject, and N. R.Hanson (1958) uses the distinction between “seeing as” and “seeing that”, arguing thatwhat we see is always filtered through our existing information and preconceptions.All these epistemological ideas, as Sheldon Saul Richmond (1994) argued, arethe roots for a new critical understanding of all the new trends in the arts, whichis developed by Ernst H. Gombrich in his Art and Illusio. Gombrich, as he himselfadmits in the preface to the first edition of his book, applied many epistemologicalideas, especially taken from Karl R. Popper, to the story of visual discoveries in art.Knowing and seeing are related by Gombrich both with the tradition to which an artistbelongs and with the pre-existing “schemata”, some of them in the form of conventions,that are learned and used in the interpretation of sensory data and in the process ofmaking and matching and remaking the final and finished pictorial image.

4This label was proposed by Gilbert Ryle in his “The Theory of Meaning” (1962).
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2.2. A deconstruction of the innocent eye

To enter into the details of Gombrich’s theory about perception and the visual arts,I follow Rosalind Hursthouse’s proposal of deconstructing the myth of the innocenteye into three assertions, each of which can be neutralized and falsified, thus rejectingthe entire argument.First, the expository enumeration of the constitutive premises (See Hursthouse,1992, p. 265):1. We are able to consciously make the distinction between the reception of visualdata or information and the interpretation of it, namely, between seeing and seeing
as. 2. Reception comes first, interpretation follows it. Interpretation depends onreception and the reception is prior and independent of any interpretation. The dataare given directly, without any interpretative filter or processing.3. Reception is the same for all epistemic subjects, if perception occurs understandard conditions and the subjects are cognitively and consciously normal, whileinterpretation may or may not vary from one person to another depending on otherfactors such as one’s own previous perceptual experiences, perceptual memory, vari-ous expectations or the cultural background associated with the visual experience.Each of all these three premises may be easily denied by their correspondingcontrary claims:1. It is difficult to distinguish between the reception of visual data and their in-terpretation. We are rarely conscious of this sort of differences. Visual experience isa flow based on the permanent activation of memory to give identity to perceptions,otherwise we would live in a continuous present in which each experience would bea new experience, without noticing similarities to previous experiences of the sametype, which means that, as a rule, we do not just see, but we see as. Moreover, evenan unconscious visual perception has an inferential character in the sense that whatwe see is implicitly processed by our system of beliefs and, as a rule, in the case ofsuch perceptions that have become stereotyped during our psychic development, weonly become conscious of the case when our expectations are not met.2. The perceptual act depends on interpretation as much as interpretation dependson the reception of perceptual data. In Kant’s terms, to paraphrase him, we wouldsay that interpretation without perceptions is empty, reception without interpretationis blind. Our knowledge of the external world is based on perception and this meansthat if there is knowledge in perception then there is also inference in perception. Ifwe were not conscious of the inference, then this would indicate that it is unconsciousand happens instantaneously, with the reception by our visual organ of the externalthings. Therefore, we may say that if we can understand the world by perceiving it,then interpretation is constitutive of our perceptual act. Generally speaking, when wesee, we see as.
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3. As a result, although at the neurophysiological level the same processes oc-cur and the retinal image is the same under standard conditions of perception andnormality of the optical apparatus, the epistemic subject interprets the representationfrom the moment of its production, and this becomes an interpretation that dependson personal expectations, memory, cultural background and other personal charac-teristics. Therefore, we are entitled to speak of personal knowledge starting from thelowest level of knowledge by acquaintance.Gombrich takes into account in his research the visual perception of shape, size,distance, and colour. It is obvious that it can be said without epistemic doubts thatwhen we see an object we can see it large or small, close up or far away, in motionor in different lighting conditions. If we recall the distinction between primary andsecondary qualities, then there would be reason to distinguish between the form ofa thing and its colour, and, respectively, between the perception of form and theperception of colour.The question arises whether seeing a colour spot of a certain shape would not bea case of seeing as, but of seeing. Or, if it is still a case of seeing as, is it possible thatthis time no interpretation is assumed? Isn’t this the case where we are acquaintedwith something? According to the myth of the innocent eye we will say that first wejust see a coloured patch of a certain shape and then interpret it and conclude that wesee it as such and such. On the contrary, if we claim that interpretation is inherent inthe perceptual act, then we will say that we can never have a pure visual experience.Gombrich mentions several such exemplary cases in which even the apparentlypurest perceptual experiences involve interpretation. One of these involves the visualexperience of colour change as an effect of changing the interpretive framework. Ifthe color changes when we become aware of a particular perspective, this suggeststhat the earlier experience – mistakenly taken to be “pure” because we were unawareof its interpretive basis – was already shaped by a perspective. In other words, weare always situated within some interpretive framework5. Another case is that whenwe talk about the colour of a shadow (See Gombrich, 1982, p. 30). We realize thatwe consciously distinguish between shadows and coloured bodies and that, no matterwhat we are acquainted with, we cannot see shadows as spots of colours since we lookat them as shadows. We would immediately become aware of the fact that there isalways a prior interpretation guiding the perceptual act if a strange event occurred sothat, in full sun, we saw objects without shadows6.

5Gombrich describes this event: “I was looking out of the window, watching for the street car, andI saw through the shrubs by the fence the brilliant red slats of the familiar truck; just patches of red,brilliant scarlet. As I looked, it occurred to me that what I was really seeing were dead leaves on a tree;instantly, the scarlet changed to a dull chocolate brown. I could actually ‘see’ the change, as one seeschanges in a theatre with a shift of lighting. The scarlet seemed positively to fall off the leaves, and toleave behind it the dead brown” (Gombrich, 1977, p. 189).6There is a well-known sequence from Alain Resnais’s movie Last Year at Marienbad, in whichthe characters walk through a Cartesian garden, geometrically arranged, in which the shrubs have noshadows. The viewer immediately notices the differences from standard perception.
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As a result, we may claim that any perceptual act “depends upon and varies withexperience, practice, interests and attitudes” (Goodman, 1976, p. 10). The rejection ofthe “innocent eye” as an epistemological myth implies acceptance of the idea that theways we see the world and we make it are shaped by and are relative to our knowledgebackground, our culture, our expectations, our language, and so on. Therefore, wemay assert that “pictures are part of unpictured reality, so the way we see them aspictures is also shaped by our education and training” (Hursthouse, 1992, p. 267).

3. Representing reality: from resemblance to convention

3.1. The very idea of “represent as”

But we do not stop only at this refutation, in the sense proposed by Popper forthis kind of epistemic act, of the innocent eye. I think that the main change in theunderstanding of the pictorial representation of reality consists not only in the revela-tion and rejection of the myth of the innocent eye but also in the revision of the statusof representation so as to understand it not only on the basis of resemblance rela-tions, but also by taking into account conventional elements. Gombrich and Goodmanalso identify this epistemological shift in the art of painting. In the terms proposedby them, the question is what enables us to recognize a representational picture of xas a representation of x. Following Goodman, Hursthouse distinguishes between twopossible answers:(i) There is a resemblance between x and the picture of x.(ii) There is a convention to recognize the representational picture of x as a rep-resentation of x (Hursthouse, 1992, p. 267).The difference between the mimetic theory of representation and the conven-tionalist theory of representation is given by the so-called medium term between therepresentation bearer and the representational object or between the artwork and thedepicted object (See Wang, 2021, p. 85). If the hard core of the mimetic theory is therelation of resemblance, the conventionalist theory of representation holds that anyrepresentation is an interpretation based on conventions and that the main problemrests in elucidating the nature of these conventions. The painted image and the ob-ject aren’t in a direct, unconditional and immediate representational relation, but in anindirect, conditional and mediated one.When we see a representational picture of Napoleon as a picture of Napoleon werely on our cultural and knowledge background. According to (i) we may say that werecognize the picture without any intermediary convention because, at a basic level,we see innocently just a painted man that resembles a picture of Napoleon. Accordingto (ii) we will say that, on the contrary, the fact that we are able to recognize a pictureof Napoleon is inevitably based on some iconographical conventions. The code of
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conventions constrains our interpretation of what we see when we look at a pictureand recognize it as a picture of x.7The extreme view that representation depends on conventions is explicitly claimedby Nelson Goodman. He asserts that a realistic representation depends not uponimitation or illusion but upon inculcation, namely, the process of impressing an ideainto someone’s mind:Almost any picture may represent almost anything; that is, given picture andobject there is usually a system of representation, a plan of correlation, underwhich the picture represents the object. How correct the picture is under thatsystem depends upon how accurate is the information about the object that isobtained by reading the picture according to that system. But how literal orrealistic the picture is depends upon how standard the system is . . . realism is amatter of habit (Goodman, 1976, p. 38).However, it should be noted (Stoenescu, 2024) that this epistemological relativismaccepted by Goodman and subsequently developed by him is absent from Gombrich’sview, which is devoted to a Popperian approach to knowledge, focused on the epis-temic subject and not on the community of inquiry. Among other things, as it wasalready noted (Mitrović, 2010), Gombrich excludes the question of a social nature ofconventions and, despite some evidence, is not at all tempted by a social constructivistapproach.Gombrich’s view agrees in some points with Goodman’s extreme conventionalism.However, it should be noted that this epistemological relativism, accepted by Goodmanand subsequently developed, is absent from Gombrich, who is devoted to a Popperianapproach to knowledge, focused on the epistemic subject and not on the researchcommunity. Among other things, Gombrich rejects the question of the social natureof conventions and, despite some evidence, is not at all tempted by a constructivistapproach. Gombrich uses the term “the language of art” to express the idea thatartists use “systems of schemata”, “codes” or “cryptograms”, and that we have to knowhow to decode them so as to see a picture as a picture of x. We may do this if we havepreviously learned the standard conventions of different types of representations, forexample, if we know what a portrait is and have some expectations regarding how itshould look.A famous story about Picasso is instructive about the pitfalls of representationwithout the use of conventions needed to understand how and why a painted repre-sentation is made in a certain way. The story goes that a husband who commissionedPicasso to paint a portrait of his wife was asked by the artist about the almost finishedpainting, and he was puzzled, stating that the image shown did not resemble his wife.To show how she really looked, he presented Picasso with a photograph. The painteris said to have looked at the photo and said, “Oh, how small it is!”.

7Hursthouse expresses this idea by analogy with the way we understand language: “To recognize apicture as a picture of x, say a cat on a mat, is like recognizing the words of a sentence as saying that,for example, the cat is on the mat” (Hursthouse, 1992, p. 268).
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Therefore, if we accept the distinction between representations of reality basedon resemblance and representations based on conventions, then the question is howarbitrary the conventions can be in order to claim that the respective representationsstand for something real. I believe that the transition in the history of art from im-pressionism to expressionism, then to surrealism, can be understood in terms of sucha change in our conventions and as a result of their acceptance as part of reality andnot just as external elements. I would suggest that this whole transformation in thevisual arts is somewhat similar to the debate in the philosophy of science regardingthe acceptance of non-Euclidean geometries and their impact on the physical descrip-tion of the real world. This point marks the difference not only in art but also inscience: Henry Poincaré considered the non-Euclidean geometries to be simple con-ventions, while Albert Einstein took into account the idea that they can be consideredrepresentations of reality (See Galison, 2003).
3.2. The case of perspective

Goodman and Gombrich agree on the existence of a conventional element inartistic representation, but they differ when it comes to the status of perspective as arepresentation meant to more adequately render reality. Goodman himself grasps thedifference, quotes Gombrich’s idea and develops it further. While Gombrich rejects“the idea that perspective is merely a convention and does not represent the worldas it looks”, Goodman insists that “pictures in perspective, like any others, have to beread; and the ability to read has to be acquired” (Goodman, 1976, p. 10).A first problem would be whether the perspective can be linked to the transi-tion from the myth of the innocent eye to a theoretically loaded eye. Then, if weput the problem in this way, the appropriate question would be whether perspectivecan be considered a free invention or a discovery regarding the ways in which theworld can be represented, in both cases not questioning its conventional character.From an epistemic point of view, when viewed from the context of the genesis ofthese ideas, the situation would be similar to the already mentioned emergence ofnon-Euclidean geometries, but in a somewhat twisted way. Poincaré proposed a con-ventionalist perspective on non-Euclidean geometries, while Einstein wondered aboutthe consequences for physical geometry. If Renaissance artists invented or discovereda new convention that made the pictorial representation of the world closer to how itlooks in reality, non-Euclidean geometers moved away from the accepted geometricrepresentation and thus challenged theories of the physical world. In both cases, weare dealing with different representations of the world. If in the first case the realityof the world’s appearance was recovered with the help of a technique of illusion–thenew conventions of perspective as representation–in the second case, a new mappingof the world was proposed by including time as the fourth dimension, therefore adeparture from the way in which things are perceived in terrestrial space.The battle in both cases, in the arts and in these sciences, is for a truthful rep-resentation of space in order to better understand reality and its processes. If wetake into account the development of Western art “we seem to see the artists ini-tially struggling with perspective, then getting better and better, until they get it right.”
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(Hursthouse, 1992, p. 271). But even in this case, when the paintings seem moreand more truthful in relation to perceived reality, it is still about the establishmentof cultural conventions. Things and spatial relations will be perceived differently inanother cultural space when they are represented pictorially. Gombrich tells the storyof a twentieth-century Japanese painter who talked with his father about a square boxrepresented in the Western perspective, and the latter said “What? This box is surelynot square, it seems to me very much crooked” (Gombrich, 1977, p. 227).Therefore, we may say that the Renaissance artists worked within a specific frame-work or tradition, that of geometrical perspective, and that they tried to representnature using geometrical conventions in order to present a geometrical figure as itappears. This was, so to speak, a geometrical tradition. Things, their size and shape,as well as the spatial relations between them, are represented according to the rulesof Euclidean geometry.A complementary source of fixing the conventions underlying perspectival repre-sentation was geometric optics. It was a period of major interest in the developmentof optical instruments such as glasses and telescopes, but also in the scientific re-search of the propagation of light in the form of light rays, understood as straightlines, according to the principles of geometry, hence the new scientific results re-garding reflection, refraction and image formation. The artists, beginning with Giotto,learned by trial and error how to use perspective in their paintings and developednew pictorial conventions. The historical context is similar to the late 19th centurywhen Impressionism debuted with Claude Monet’s Impression Sunrise, and technicalinventions such as photography and cinema, generated new horizons of expectationand new perspectives on the representation of reality. But, surely, this does not meanthat science is also entirely conventional.
4. A degree of plasticity

The way out of this crossroads between resemblance and convention can be aninterrogative one: “Do we see pictures of xs as pictures of xs because they resemble
xs or because we have mastered certain conventions? The answer seems to be: well,a bit (or rather, a lot) of both” (Hursthouse, 1992, p. 274).On the one hand, there is a relation between resemblance and the code of con-ventions because we may recognise something based on a code. But, at the same time,resemblance isn’t entirely relative to systems, codes, or conventions of representations.It is just partially relative to them. Gombrich (1982, pp. 27-28) talks about a degree ofplasticity of the ways we see the world, a plasticity which enables us to be taught to seeresemblances between pictures and the world with the help of conventions. He notesthat when Impressionist paintings were made, many people didn’t see them as resem-bling the world. But in the meantime, we have become familiar with Impressionistcode, and we begin to see the world as something full of light and we think that theImpressionist paintings accurately represent an aspect of our common world. Expres-sionism and Surrealism have continued this process: the subject became increasinglyautonomous until it came to impose its own conventions on reality and to give the eye
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new epistemic functions outside of the purely visual one. With Surrealism, the eyealso acquires an introspective, even oneiric and occult function, so that the represen-tational eye is ultimately replaced and reconfigured, as Victor Brauner suggests, intoa triple functionality: the “suppressed eye”, the “autonomous eye” and the “sublimatedeye” (Stoenescu, 2025).The so-called “degree of plasticity” gives us the capacity to change the way wesee the world and to create reality. In “Visual discovery through art” Gombrich (1982)develops the theme of the artist as a creator, already discussed in Art and Illusion,especially in the chapter “Pygmalion’s Power”. Gombrich returns to Aristotle andquotes from his Poetics. Aristotle considers that people enjoy looking at accuraterepresentations because this is an instance of our enjoyment of learning. He claimsthat people enjoy seeing likenesses because they acquire information, for example,they discover that this is a picture of so and so, but Gombrich reverses this point, andsuggests that the thrill of learning is found not in recognizing the world in pictures,but in recognizing pictorial effects in the world. Artists propose and create their ownvision of the world in their paintings, and we discover and recognise new aspects ofthe world that were not previously recognised and of which we were not aware orfamiliar.Art transforms reality because the representations of reality transfigure it, re-present it, or present new aspects, or, moreover, create new ways of representing theworld, or of seeing it. Even the most realistic artists re-create the world. Therefore, allacts of seeing are acts of seeing as. Ultimately, even the most elementary perceptualact involves isolating and selecting, and to do so means to impose our own vision onthe world. The world is seen as categorized into things, but we do not see things onlyas things. We always see them from a perspective, and our representations becomea part of reality. If John Constable dedicated more than one hundred paintings tocapturing the sky in different landscapes so as to represent realistically the changingphenomenal appearances of the clouds, the surrealist eye, as Luis Buñuel and SalvadorDali proposed in their film, Un chien andalou, refuses to look with a naked eye tothe clouds passing in the sky and instead plunges introspectively into a world wherewe have something else to see. The innocent eye is definitively suppressed.
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COGNITIVE GAIN
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Abstract: This paper examines the epistemic status of understanding and argues thatit cannot be adequately reduced to propositional knowledge or to justified true belief. Theanalysis challenges strictly truth-centered accounts of cognition and defends a conception ofunderstanding grounded in structured interpretive engagement with representational systems.Drawing on recent debates in epistemology and philosophy of science that distinguish under-standing from knowledge (e.g., Kvanvig 2003; Grimm 2006; de Regt 2017), the paper situatesunderstanding as a distinct epistemic achievement with its own normative profile, irreducibleto belief or information possession. It is argued that scientific models, literary fictions, andcontemporary AI-mediated representations systematically rely on idealized or non-literal struc-tures that nonetheless yield genuine epistemic gains. The central claim is that understandingarises through norm-governed practices of interpretation and use, rather than through themere accumulation of accurate propositions. Scientific models contribute to understanding byisolating explanatory dependencies, fictional narratives afford experiential, perspectival, andmeaning-structuring insight, and AI systems support human understanding by facilitating lin-guistically mediated exploratory and interpretive activities. In each case, departures fromliteral truth function as epistemically productive constraints rather than as defects. By articu-lating a unified framework that accounts for these practices, the paper clarifies the relationshipbetween understanding and knowledge and defends the legitimacy of fictional and idealizedrepresentations as indispensable components of human sense-making and cognition.
Keywords: understanding, knowledge, scientific models, fiction, representation, episte-mology.

1. Introduction

A widespread assumption in epistemology is that genuine cognitive achievementprimarily consists in the acquisition of true propositions about the world. On thisview, epistemic success is assessed mainly in terms of truth, justification, and reliability,and knowledge is treated as the central epistemic notion. Within such a framework,science appears as the paradigmatic domain of cognition, while art and fiction arecommonly regarded as epistemically secondary, associated more with imagination oraesthetic value than with genuine understanding. This assumption underlies manytraditional epistemological frameworks, in which understanding is treated either as aderivative notion or as a merely psychological accompaniment to knowledge.
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Understanding beyond knowledge
This orientation reflects what has often been described as a truth-centered orbelief-centered conception of epistemic success, dominant in much of twentieth-centuryepistemology (cf. Kvanvig, 2003; Greco, 2014).This picture becomes increasingly strained once attention is paid to the actualrepresentational practices employed across different cognitive domains. Scientific in-quiry relies extensively on models, idealizations, and abstractions that are known notto be literally accurate descriptions of reality. These representations are neverthe-less indispensable for explanation, prediction, and reasoning about complex systems.Their epistemic value does not lie simply in stating true propositions, but in enablingagents to grasp patterns, dependencies, and relations that would otherwise remainopaque through forms of representation that invite interpretation rather than merebelief formation. As has been widely noted in recent philosophy of science, the intel-ligibility and usability of models often matter more for understanding than their strictdescriptive accuracy. Accounts of scientific understanding have therefore increasinglyemphasized intelligibility, use, and explanatory traction over representational fidelity(de Regt, 2017; Elgin, 2017).Parallel considerations arise in the case of art and fiction. Narrative and fictionalrepresentations are not ordinarily engaged with as sources of factual information, yetthey are widely taken to afford insight into human experience, social relations, andforms of agency. What such representations provide is typically not new knowledgeabout how the world actually is, but an enhanced capacity to make sense of experi-ences, perspectives, and possibilities. Their cognitive contribution consists less in thetransmission of information than in the reorganization of meaning and attention, akind of epistemic gain that resists straightforward reduction to propositional content.This form of understanding is often holistic, context-sensitive, and resistant to para-phrasing, a feature frequently highlighted in discussions of understanding as distinctfrom knowledge (Grimm, 2006; Hills, 2016).Despite these similarities, philosophical discussions of understanding in scienceand in art have often developed independently. Accounts of scientific understandingtend to focus on explanation, modeling, and idealization, while discussions of fictionemphasize imagination, narrative structure, and experiential insight. As a result, thedeeper commonalities between these practices, particularly their reliance on sharedrepresentational conventions, interpretive norms, and criteria of appropriate use, havereceived comparatively little systematic attention. In particular, the role of norm-governed engagement with representations as a common source of cognitive gainacross domains remains underexplored. While recent work has begun to address un-derstanding as a practice-sensitive and gradable epistemic achievement (Baumbergeret al., 2017), a unified account spanning science, fiction, and technologically mediatedrepresentation is still lacking.The aim of this paper is to articulate a unified account of understanding thatapplies across these domains. The central thesis is that many significant forms ofcognitive gain are better characterized as instances of understanding rather than asinstances of knowledge. Understanding, on the account defended here, is not primar-ily a matter of possessing accurate beliefs, but of being able to competently interpret,
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navigate, and reason within representational frameworks that structure inquiry, inter-pretation, and reasoning. These frameworks guide attention, constrain inference, andenable agents to explore possibilities, including counterfactual and non-actual scenar-ios, in ways that are governed by normative expectations rather than by truth alone.This conception aligns with practice-oriented and non-factivist approaches to under-standing, according to which epistemic success is grounded in use, intelligibility, andinferential competence rather than belief possession alone (Dellsén, 2017; de Regt,2017).From this perspective, fictional and idealized elements are not epistemic short-comings to be eliminated, but constitutive features of many understanding-generatingpractices. In science, models abstract and distort in order to render complex systemsintelligible. In art and fiction, narrative representations organize experience in waysthat make salient patterns of meaning, motivation, and agency. In both cases, un-derstanding depends on the successful uptake of representations within practices thatspecify how they are to be interpreted, evaluated, and used. Accordingly, epistemicevaluation shifts from assessing representations in isolation to assessing the practicesand norms that govern their employment. This shift resonates with accounts that de-fend the epistemic legitimacy of idealization and fiction when embedded in appropriatenormative frameworks (Cartwright, 1983; Elgin, 2017).The paper proceeds as follows. Section 2 clarifies the conceptual distinction be-tween knowledge and understanding. Section 3 examines the epistemic role of fic-tional and idealized models in scientific practice. Section 4 turns to art and fiction,analyzing their contribution to cognitive gain. Section 5 develops a general account ofunderstanding as structured and norm-governed cognitive engagement, and Section 6illustrates this framework through cases drawn from science, fiction, and AI-mediatedinterpretation. The conclusion reflects on the implications of this account for contem-porary epistemology and the theory of representation.
2. Understanding and knowledge: distinct epistemic achievements

Philosophical discussions of cognition have traditionally treated knowledge as thecentral epistemic achievement. Within this framework, to know is typically understoodas possessing true beliefs supported by adequate justification, and epistemic evaluationis largely oriented toward questions of truth, evidence, and reliability. The dominantquestions concern how beliefs are formed, whether they are true, and whether theyare properly justified or reliably produced. Understanding, when acknowledged atall, has often been treated as a derivative notion, a pragmatic or pedagogical supple-ment to knowledge rather than a theoretically autonomous epistemic category. Thisorientation is characteristic of mainstream epistemology, where understanding is fre-quently subsumed under knowledge or treated as epistemically secondary, lackingindependent criteria of success (Kvanvig, 2003; Grimm, 2006).This traditional orientation reflects an implicit assumption: that the primary aim ofcognition is the accurate representation of the world, and that epistemic success con-sists in matching beliefs to facts. From this perspective, understanding is frequently
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conceived as a mere byproduct of knowledge acquisition, a psychological state ac-companying the possession of many true beliefs, or a heuristic label for especiallywell-organized knowledge. Such views leave little conceptual space for understandingas an independent epistemic achievement with its own normative profile. As a result,the epistemic significance of practices that do not primarily aim at literal truth hasoften been underestimated or misunderstood.Over the last decades, however, this hierarchy has been increasingly questioned.A growing body of philosophical work argues that understanding constitutes a dis-tinct epistemic achievement, one that cannot be fully reduced to the possession oftrue propositions. While knowledge is paradigmatically factive and belief-centered,understanding appears to involve grasping relations, patterns, and dependencies thatorganize information into an intelligible whole (Grimm, 2010; de Regt, 2017). Cru-cially, such grasp may persist even in the absence of complete, precise, or fully ac-curate information, so long as the relevant relations can be appropriately interpretedand navigated. This shift has been especially prominent in philosophy of science,where attention to scientific practice has revealed forms of epistemic success not wellcaptured by traditional knowledge-centered models (Dellsén, 2017).One of the central motivations for this shift comes from reflection on ordinaryepistemic practices. It is widely acknowledged that an agent may possess a largebody of correct information about a domain and yet fail to understand it. Someonemight know many isolated facts about a scientific theory, a historical period, or a socialphenomenon while lacking any sense of how those facts fit together, why they matter,or what explains them. Conversely, agents are often credited with understanding evenwhen their representations are simplified, schematic, or known to be inaccurate incertain respects. These everyday judgments suggest that understanding involves morethan the accumulation of truths; it involves the ability to make sense of informationwithin a coherent representational perspective. This asymmetry between knowledgeand understanding challenges the assumption that epistemic value is exhausted bytruth possession (Grimm, 2006).A prominent line of argument emphasizes that understanding requires insightinto how and why certain facts hold, not merely knowledge that they do. Understand-ing is associated with the ability to explain, to answer “why” and “how” questions, andto see how different elements of a domain depend on one another. This explana-tory dimension distinguishes understanding from knowledge conceived narrowly asjustified true belief. Knowing that a phenomenon occurs does not by itself amountto understanding why it occurs or how it relates to other phenomena (Lipton, 2004;Grimm, 2010).This point becomes especially salient when considering the role of integration.Understanding is characteristically holistic: it involves seeing how pieces of infor-mation form a coherent structure. An agent who understands a domain can situateparticular facts within a broader framework, recognize which factors are explanato-rily central, and distinguish relevant from irrelevant details. Knowledge, by contrast,may remain fragmented. One can know many truths without possessing the unifyingperspective that understanding provides, or without being able to deploy those truths
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within a meaningful inferential pattern. This contrast supports the idea that under-standing has an essentially structural dimension that is absent from many accounts ofknowledge (Kvanvig, 2003).These considerations have led many philosophers to treat understanding as ahigher-order epistemic achievement. Rather than consisting in the possession of in-dividual beliefs, understanding involves the organization, coordination, and applicationof information within a structured representational framework. This framework en-ables agents to reason effectively, to make sense of new information, and to extendtheir grasp of the domain beyond what is explicitly known, including by guiding inter-pretation in novel or non-standard cases (Baumberger, Beisbart, and Brun, 2017).The distinction between knowledge and understanding has been particularly in-fluential in philosophy of science. Scientific practice provides numerous examples inwhich understanding is achieved through representations that are known to be ideal-ized or even false. Scientific models often deliberately simplify complex systems, omitcausal factors, or introduce fictional elements in order to make patterns and depen-dencies salient. These representations are not typically regarded as epistemic failures.On the contrary, they are central to explanation, prediction, and theoretical reasoning.Their epistemic success is commonly attributed to their capacity to render phenomenaintelligible rather than to their strict descriptive accuracy (Cartwright, 1983; de Regtand Gijsbers, 2017).Scientific understanding, in this context, is commonly associated with intelligibility.A theory or model is said to promote understanding when it renders a phenomenonintelligible to its users, enabling them to reason about it, to answer explanatory ques-tions, and to explore counterfactual scenarios. Importantly, intelligibility is not a purelysemantic property of representations, nor does it require strict truth at every point.It depends on how representations function within a practice and on the skills agentsbring to their use, including their capacity to interpret representational elements inaccordance with shared norms (de Regt, 2015; 2017).From this perspective, understanding involves epistemic abilities rather than merelyepistemic states. To understand a phenomenon is to be able to use a theory ormodel competently: to manipulate it, to draw inferences from it, to recognize its scopeand limitations, and to apply it to novel situations. These abilities may be exercisedeven when the underlying representation includes idealizations or known inaccuracies.What matters is not perfect correspondence with reality, but the capacity of the repre-sentational system to support reliable and illuminating reasoning through appropriatemodes of use (Dellsén, 2017).Closely related to this emphasis on intelligibility is the idea that understandinghas a counterfactual dimension. An agent who understands a phenomenon is typicallyable to answer questions about how it would behave under different conditions, whatwould happen if certain factors were altered, or which aspects of the system areresponsible for particular outcomes. Such counterfactual competence goes beyondknowing what actually happens; it involves grasping the structure of dependencies thatgovern the phenomenon as they are represented within a model or framework, a point
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emphasized in accounts that link understanding to the ability to explore counterfactualdependencies through models (Kuorikoski, 2011).This conception of understanding helps explain why it is compatible with epistemicimperfection. Models that contain false assumptions can still support understandingif they accurately capture relevant dependencies and allow users to reason effectivelyabout the system. In this sense, understanding tolerates a degree of representationalinaccuracy that knowledge, strictly construed, does not. This tolerance is not a weak-ness, but a reflection of the different epistemic roles played by understanding andknowledge (Elgin, 2017).The distinction between knowledge and understanding also has normative impli-cations. Knowledge is typically evaluated in terms of truth and justification: a beliefeither meets the relevant standards or it does not. Understanding, by contrast, admitsof degrees and is sensitive to context. One may understand a phenomenon betteror worse, depending on the richness of the representational framework, the rangeof counterfactuals one can handle, and the purposes for which the understandingis deployed. This gradability further distinguishes understanding from knowledge(Baumberger, 2019).Seen in this light, understanding occupies a distinct epistemic space between merebelief and full theoretical knowledge. It is structured, relational, and practice-oriented.It depends on mastery of representational frameworks and inferential norms ratherthan on the passive possession of truths. Understanding is achieved through engage-ment: through using models, narratives, diagrams, or other representational devicesto make sense of complex domains in ways that are governed by norms of interpre-tation rather than by truth alone.This reconceptualization has important consequences for how fictional and ide-alized representations are evaluated. If understanding does not require strict factualaccuracy at every representational level, then the presence of fictional elements inepistemic practices need not be regarded as epistemically suspect. On the contrary,such elements may be essential for highlighting salient relations, constraining inter-pretation, and supporting exploratory reasoning. Fiction and idealization can functionas cognitive tools rather than as epistemic obstacles.Moreover, this account helps explain why understanding is often robust underrevision. Scientific theories change, models are replaced, and representations are re-fined, yet the understanding they afford may persist or even deepen. This persistencesuggests that understanding is not tied to any particular set of propositions, but to thebroader representational practices through which agents engage with a domain.The distinction between knowledge and understanding thus sets the stage for theanalyses that follow. If understanding is a distinct epistemic achievement grounded instructured engagement with representations, then it becomes possible to reassess theepistemic roles of scientific models and works of fiction. The next section examinesscientific modeling as a paradigmatic case in which fictional and idealized representa-tions contribute centrally to understanding.
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3. Scientific models and epistemic fiction

Scientific practice relies extensively on models that simplify, idealize, or deliber-ately distort aspects of reality. From frictionless planes in classical mechanics to idealgases in thermodynamics and highly simplified agents in economics, many of the cen-tral representational tools of science are known to be literally false. They do not aimto describe the world in full detail, nor do they aspire to capture every causal factor atwork in the phenomena they represent. Yet these models are not treated as epistemicfailures. On the contrary, they are widely regarded as indispensable for explanation,prediction, and, most importantly, scientific understanding (Cartwright, 1983; de Regt,2017).This situation poses an apparent puzzle. If epistemic success were exhausted bythe accurate representation of facts, the pervasive reliance on idealized and inaccu-rate models would be difficult to justify. Scientific inquiry would seem systematicallycompromised by its own methods. The persistence and centrality of modeling prac-tices therefore motivate a reassessment of the epistemic standards by which scientificrepresentations are evaluated, shifting attention from accuracy alone to the roles rep-resentations play within inquiry (Mizrahi, 2012; Dellsén, 2017).Rather than viewing models as incomplete descriptions awaiting correction, con-temporary philosophy of science increasingly emphasizes their functional role withinscientific inquiry. Models are not primarily mirrors of reality, but representationalinstruments designed to make complex systems intelligible. They enable scientists toisolate dependencies, explore counterfactual scenarios, and identify explanatory pat-terns that would remain opaque if all details were retained. Their epistemic value liesless in their literal truth than in what they enable users to do with them, namely, toreason, explain, and explore within a structured representational space, including theexploration of counterfactual dependencies and the generation of intelligibility despiteidealization (Kuorikoski, 2011; de Regt and Gijsbers, 2017).On this view, scientific models often function as disciplined or constrained fictions.They introduce simplified systems, ideal conditions, or counterfactual assumptions thatare known not to obtain in the world. These fictional elements are not arbitraryinventions. They are governed by theoretical commitments, empirical constraints,and methodological norms that regulate how the model is constructed, interpreted,and applied. The departure from literal accuracy is deliberate and controlled, servingspecific cognitive purposes by guiding interpretation rather than by asserting facts(Elgin, 2017).The epistemic contribution of such models is best understood in terms of intelli-gibility. A model promotes understanding when it renders a phenomenon cognitivelytractable for its users. This involves more than the communication of isolated truths.It requires that the model support coherent reasoning, explanation, and exploration.A model is intelligible insofar as scientists can use it to answer “how” and “why” ques-tions, to anticipate how the system would behave under hypothetical changes, and tosituate particular observations within a broader explanatory framework that organizessignificance and relevance (de Regt, 2015; de Regt, 2017).
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Importantly, intelligibility is not a purely representational property. It depends onthe interaction between the model and the skills of its users. To understand a phe-nomenon through a model is to be able to manipulate it, to recognize the significanceof its assumptions, and to draw appropriate inferences from it. These abilities maybe exercised even when the model includes assumptions that are strictly false. Whatmatters epistemically is not perfect correspondence with reality, but the model’s ca-pacity to guide competent reasoning within accepted norms of interpretation and use(Grimm, 2010; Dellsén, 2017).This perspective helps explain why idealization is often epistemically productive.By omitting or distorting certain features of a system, a model can make salient rela-tions that would otherwise be obscured. Too much detail can hinder understanding bymasking patterns and dependencies. Simplification, in this context, is not a loss but again, insofar as it enables the isolation of explanatorily relevant dependencies and thestabilization of interpretive use across contexts (Cartwright, 1983; Kuorikoski, 2011).From this standpoint, distortion is not an epistemic defect but a methodologicalresource. A model may misrepresent the exact behavior of a system while still ac-curately capturing how key variables interact. It may fail to describe what actuallyhappens in every circumstance while nonetheless illuminating why certain outcomesoccur or how they would change under different conditions. The understanding af-forded by the model resides in these structural insights, not in the literal truth of eachassumption taken in isolation (Elgin, 2017).This account also sheds light on the resilience of scientific understanding undertheoretical revision. As empirical knowledge advances, models are refined, replaced,or abandoned. Yet the understanding they provide often persists or even deepens. Thispersistence suggests that the cognitive gain associated with a model is not exhaustedby the particular propositions it encodes. Instead, it is grounded in the inferentialpractices, explanatory perspectives, and counterfactual reasoning the model makespossible across successive representational frameworks (Dellsén, 2016).The role of fiction in scientific modeling further highlights the importance of con-ventions and shared interpretive norms. Scientists must coordinate on how a modelis to be used, which idealizations are to be taken seriously, and which aspects of therepresentation are to be bracketed. A frictionless plane, for example, is not taken todeny the existence of friction, but to suspend it for the sake of isolating other depen-dencies. Understanding arises not from the model alone, but from a socially regulatedpractice that governs how the fictional scenario is connected to real-world phenomenathrough established interpretive rules (de Regt and Gijsbers, 2017).This underscores the normative and practice-dependent character of scientific un-derstanding. Understanding is not a private mental state reducible to belief possession.It is an achievement embedded in communal practices of modeling, interpretation, andexplanation. The epistemic success of a model depends on how it is used within thesepractices, not merely on its representational accuracy or its correspondence to isolatedfacts (Baumberger, Beisbart, and Brun, 2017).
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Seen in this light, scientific models exemplify a broader epistemic pattern. Under-standing is achieved through structured engagement with representational systemsthat are neither fully literal nor purely subjective. Fictional elements are harnessedin a controlled and norm-governed manner to facilitate insight, orientation, and ex-planatory control. Far from undermining rational inquiry, such elements are integralto the ways in which science makes the world intelligible.As the next section argues, this epistemic pattern is not unique to science. Italso characterizes the cognitive contributions of art and fiction, where understandinglikewise emerges from imaginative engagement guided by shared conventions ratherthan from the transmission of literal truths.

4. Art, fiction, and cognitive Gain

While scientific models provide a paradigmatic case of epistemically productiveidealization, similar patterns of cognitive gain can be observed in the domain of artand fiction. Unlike scientific representations, fictional narratives and artworks are nottypically evaluated in terms of truth or empirical accuracy. They are openly non-factive and are engaged with under conventions that suspend literal belief. Yet despitethis, works of fiction are widely credited with yielding genuine insight into humanexperience, social structures, moral conflict, and forms of agency (Elgin, 2017; Currie,2020).This apparent tension has long posed a challenge for epistemology. If epistemicvalue is tied essentially to truth, then the cognitive significance commonly attributedto fiction would appear misguided or merely metaphorical. However, a growing bodyof work in aesthetics and epistemology argues that fiction can contribute to under-standing without functioning as a source of propositional knowledge. The relevantepistemic achievement is not the acquisition of new facts, but the reorganization ofattention, perspective, and interpretive frameworks through which agents make senseof the world (Gaut, 2003; Elgin, 2017).Fictional narratives operate by constructing imagined scenarios, characters, andevents that are not intended to describe reality as it is. Instead, they present structuredrepresentations that invite readers or viewers to explore possibilities, counterfactuals,and patterns of significance. What is epistemically valuable in such engagement isnot belief in the content of the fiction, but the disciplined imaginative activity it sup-ports. Through narrative structure, point of view, and symbolic articulation, fictionenables agents to grasp relationships, motivations, and constraints that may be difficultto articulate or apprehend through literal description alone (Currie, 2010; Hills, 2016).In this respect, fiction shares important functional similarities with scientific mod-els. Both employ departures from literal accuracy in order to enhance intelligibility.Just as idealized models isolate causal dependencies by bracketing irrelevant factors,fictional narratives isolate experiential, moral, or social structures by abstracting awayfrom empirical contingency. The resulting representations are not evaluated primarily
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in terms of truth, but in terms of how effectively they support interpretation, reflection,and understanding within established practices of use.The epistemic contribution of fiction is therefore best understood as perspectivaland structural rather than informational. Works of literature, film, or other narrativemedia can deepen understanding by reorganizing how agents perceive and interpretfamiliar phenomena. They can make salient patterns of action, forms of vulnerability,or normative tensions that are otherwise overlooked, not by stating them explicitly, butby embedding them within coherent narrative structures. This kind of understandingis holistic and context-sensitive, resisting reduction to a set of discrete propositions(Elgin, 2017; Currie, 2020).Crucially, the cognitive gains afforded by fiction depend on shared interpretiveconventions. Readers do not approach fictional narratives as assertions about the ac-tual world, but as invitations to imagine under specific constraints. These conventionsregulate what kinds of inferences are appropriate, which features of the narrative aresalient, and how fictional content may legitimately inform real-world reflection. With-out such norms, imaginative engagement would collapse into arbitrary fantasy, andfiction would lose its capacity to generate understanding.This norm-governed character explains why not all fictions are equally epistemi-cally valuable. Just as poorly constructed scientific models fail to support understand-ing, incoherent or norm-violating narratives fail to yield meaningful insight. Epistemicevaluation in the aesthetic domain therefore concerns the adequacy of representa-tional structure, coherence, and interpretive affordances rather than factual accuracy.Understanding arises when imaginative engagement is guided by stable conventionsthat support disciplined exploration rather than unconstrained invention (Gaut, 2003;Elgin, 2017).The role of counterfactual reasoning is particularly salient in fiction. Narrativerepresentations invite agents to consider how individuals might act under differentcircumstances, how social structures shape agency, or how values conflict in non-actual scenarios. This counterfactual exploration expands the space of intelligibilityby allowing agents to grasp dependencies and possibilities without requiring empiricalinstantiation. As in scientific modeling, the epistemic payoff lies in the ability to navigatethese possibilities in a principled way, not in their literal truth.Understanding through fiction is also compatible with epistemic imperfection. Fic-tional narratives may exaggerate, simplify, or stylize aspects of human life. Such dis-tortions do not undermine their epistemic value so long as they serve to illuminatestructurally relevant relations. Indeed, exaggeration and stylization often play a roleanalogous to idealization in science, enabling insight by foregrounding what mattersmost for interpretive purposes (Elgin, 2017).These considerations support a broader claim about understanding as an epis-temic achievement. Understanding does not require that representations be true, butthat they be usable within norm-governed practices that support coherent interpre-tation, counterfactual reasoning, and reflective application. Art and fiction exemplify
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this mode of epistemic engagement particularly clearly, revealing how cognitive gaincan be achieved through imaginative structures rather than through belief formation.By situating fiction alongside scientific modeling, this analysis challenges the sharpepistemic divide often drawn between science and art. Both domains employ repre-sentational fictions to generate understanding, differing primarily in their aims, con-straints, and modes of evaluation rather than in their epistemic legitimacy. Recogniz-ing this continuity prepares the ground for a general account of understanding thattreats structured engagement with representations as its core feature.The next section develops this account explicitly, articulating understanding asa form of structured and norm-governed cognitive engagement that applies acrossscientific, artistic, and technologically mediated contexts alike.
5. Understanding as structured engagement

The preceding sections suggest a common epistemic pattern underlying both sci-entific modeling and artistic fiction. In neither case is cognitive success best explainedin terms of the accumulation of true propositions. Instead, understanding emergesfrom a form of engagement with representational systems that guide attention, struc-ture interpretation, and enable meaningful inference. This approach aligns with recentwork that treats understanding as a distinct epistemic achievement irreducible to beliefor information possession (Grimm, 2014; Elgin, 2017). This section develops a generalaccount of understanding along these lines, characterizing it as a form of structuredcognitive engagement rather than as a mental state defined by belief or truth alone.On this view, understanding is an epistemic achievement that involves the ac-tive coordination of multiple cognitive elements: representational artifacts, interpre-tive conventions, background assumptions, and inferential practices. To understanda phenomenon is not merely to know certain facts about it, but to be able to situatethose facts within an organized framework that renders their relations, relevance, andimplications intelligible. This emphasis on organization and relational grasp reflectsobjectual and holistic accounts of understanding, according to which understandingtargets structured domains rather than isolated propositions (Kvanvig, 2003; Khalifa,2017). Such frameworks are typically provided by models, narratives, diagrams, orsymbolic systems that impose structure on domains that would otherwise remain cog-nitively opaque by making salient what counts as relevant, explanatory, or significant.This conception departs from accounts that locate understanding primarily in aninternal psychological state or in the possession of particular beliefs. While mentalattitudes undoubtedly play a role, understanding cannot be reduced to what an indi-vidual believes in isolation. Rather, it is essentially relational and practice-dependent.It depends on the agent’s ability to engage competently with external representationalsystems and to navigate the norms governing their use. In this respect, understandingis better characterized in terms of epistemic abilities and competencies than in terms
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of belief states (Grimm, 2012; de Regt, 2017). Understanding is thus as much a mat-ter of epistemic participation as of mental endorsement, involving mastery of ways ofusing representations rather than mere assent to their content.A central feature of structured engagement is its reliance on conventions. Repre-sentational systems function epistemically only insofar as users share norms govern-ing how those systems are to be interpreted and employed. In scientific modeling, suchconventions determine which elements of a model are idealized, which are intendedto track features of the target system, and how inferences drawn within the modelmay legitimately be projected onto reality. In art and fiction, analogous conventionsregulate imaginative uptake, the suspension of literal belief, and the relevance of fic-tional content to real-world concerns by specifying how meaning is to be taken ratherthan what is literally asserted. This norm-governed dimension of representation hasbeen emphasized in accounts of scientific understanding centered on intelligibility anduse (de Regt and Dieks, 2005; de Regt, 2017).Importantly, these conventions do not merely constrain interpretation; they ac-tively enable understanding. By stabilizing expectations and coordinating inferentialpractices, conventions allow fictional or idealized representations to support coherentreasoning, comparison, and reflection. Without such normative structure, imagina-tive engagement would collapse into arbitrary fantasy, and models would lose theirepistemic grip on the world. Understanding thus depends less on representationalaccuracy at the level of individual elements than on the stability and appropriatenessof the interpretive framework within which those elements function (Elgin, 2017). Itis within such frameworks that representations acquire epistemic significance.Another defining feature of understanding as structured engagement is its coun-terfactual dimension. Both scientific models and fictional narratives invite users toexplore possibilities, alternatives, and variations that need not be actual. The capacityto reason counterfactually, to ask how a system would behave under different condi-tions, or how an agent might respond in a different context, is central to explanatoryand interpretive insight. Counterfactual competence is widely regarded as a hallmarkof understanding rather than mere knowledge (Woodward, 2003; Khalifa, 2017). Fic-tional elements facilitate this process by loosening the constraints of actuality whilepreserving structurally relevant relations.This account also helps explain why understanding is often resilient in the faceof error. A model may incorporate false assumptions, and a fictional narrative mayrely on implausible or even impossible scenarios, yet both can still generate genuineunderstanding if they succeed in organizing experience in a coherent and explana-torily productive way. What matters is not the literal truth of each representationalcomponent, but the overall capacity of the system to support stable interpretation,counterfactual reasoning, and guided application. This tolerance for idealization anddistortion has been widely recognized in contemporary accounts of scientific under-standing (de Regt, 2017; Elgin, 2017).Understanding, therefore, should not be conceived as a static epistemic state, butas a dynamic and ongoing practice. It involves skills, dispositions, and interpretive
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competencies exercised through sustained engagement with representational artifacts.This practical and normative dimension distinguishes understanding from knowledgeconceived narrowly as justified true belief. While knowledge can, at least in principle,be possessed passively, understanding requires active participation in a structuredcognitive activity governed by shared norms and standards of use that regulate howrepresentations are taken to mean and how they may be extended to new cases.By framing understanding in this way, the apparent epistemic tension betweenfiction and cognition dissolves. Fictional and idealized representations are not ob-stacles to understanding, but integral components of many understanding-generatingpractices. When embedded within stable conventions and employed for disciplinedexploration, they enable forms of insight that would be inaccessible through strictlyliteral or purely propositional means alone.The final section of the paper applies this account to a set of illustrative casesdrawn from science, fiction, and contemporary representational technologies. Thesecases clarify how structured engagement operates across different domains and showhow a unified conception of understanding can illuminate the epistemic roles of mod-els, narratives, and mediated representations alike.
6. Illustrative cases: science, fiction, and AI-mediated interpretation

The account of understanding developed in the previous sections gains depth andprecision when examined through concrete epistemic practices. This section consid-ers three domains in which structured engagement plays a central role in generatingunderstanding: scientific modeling, literary fiction, and AI-mediated interpretation. Al-though these practices differ in aims, methods, and institutional settings, they share areliance on fictional, idealized, or non-literal representations governed by stable con-ventions of use. Recent work in philosophy of science and aesthetics has increasinglyemphasized these shared structural features (de Regt, 2017; Elgin, 2017). Examiningthese cases helps clarify how understanding arises through engagement with repre-sentational systems rather than through the mere possession of true beliefs or thepassive reception of information.
6.1. Scientific models and idealization

Scientific models routinely employ idealizations and known falsehoods. Friction-less planes, perfectly rational agents, isolated systems, and homogeneous populationsare familiar examples across physics, economics, and biology. From the standpoint ofa strictly truth-centered epistemology, such representations appear epistemically defi-cient, since they misdescribe the systems they are meant to represent. Yet in scientificpractice, these models are treated as central vehicles of understanding rather than asprovisional approximations awaiting elimination.On the present account, the epistemic role of such models is best explained interms of structured engagement. Models generate understanding by enabling scien-tists to explore dependency relations, isolate explanatorily relevant factors, and reason
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counterfactually about how systems would behave under varying conditions. Thisfunctional conception of models is widely defended in contemporary philosophy ofscience, particularly in accounts that emphasize intelligibility over literal accuracy (deRegt and Dieks, 2005; Weisberg, 2013). What is gained is not primarily a set of proposi-tions believed to be true, but a practical grasp of how to navigate a space of possibilitiesin a disciplined and informative manner according to shared inferential standards.Importantly, this understanding can persist even when the idealizations involvedare explicitly acknowledged as false. A physicist does not believe that friction is ab-sent, nor does an economist believe that agents are perfectly rational. What mattersepistemically is mastery of the inferential practices associated with the model: know-ing when it applies, how its assumptions constrain its use, and how its results can berelated back to empirical systems. Idealization thus functions as an epistemic strategyrather than as a representational defect (Elgin, 2017; Frigg and Nguyen, 2020).This case illustrates a key feature of understanding as structured engagement:epistemic success depends less on representational fidelity at the level of individualassumptions than on the stability and productivity of the interpretive framework withinwhich reasoning takes place. Scientific understanding emerges from participation ina norm-governed practice of model use, not from assent to the literal content of themodel itself taken in isolation.

6.2. Literary fiction and experiential understanding

A parallel structure can be observed in the case of literary fiction. Readers typi-cally do not approach novels, plays, or films with the expectation of acquiring factualknowledge about the world. Nevertheless, engagement with fiction is widely regardedas cognitively valuable, yielding understanding of human motivation, social interaction,moral conflict, and emotional life.This cognitive gain is not reducible to the extraction of general truths from narra-tive content. Rather, fiction affords structured experiential access to possibilities thatmay be rare, inaccessible, or ethically unavailable in real life. Philosophers of artand literature have emphasized that such understanding arises through imaginativeengagement governed by narrative and genre conventions (Currie, 1995; Gaut, 2003).By imaginatively inhabiting fictional scenarios, readers explore perspectives and situa-tions in a controlled environment shaped by narrative conventions. These conventionsguide attention, regulate interpretation, and constrain imaginative engagement in waysthat support coherent reflection and meaningful comparison with real-world experi-ence.From the standpoint of structured engagement, fiction functions as an epistemiclaboratory. It allows readers to test responses, evaluate choices, and recognize pat-terns of agency and vulnerability without committing to the belief that the representedevents actually occurred. The understanding gained is holistic and non-propositional,involving sensitivity to salience, context, and relevance rather than the endorsementof explicit generalizations (Elgin, 2017; Currie, 2020).
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This perspective helps explain why fictional understanding is often resistant toparaphrasing. What is grasped through narrative engagement cannot always be cap-tured by a list of statements, even when such statements are true. The epistemic valueof fiction lies in its capacity to organize experience and cultivate interpretive skill,not in its contribution to the stock of factual knowledge considered independently ofcontext.
6.3. AI systems and interpretive mediation

Recent developments in artificial intelligence offer a contemporary extension ofthis framework. Large language models and other AI systems do not possess beliefs,intentions, or understanding in any robust philosophical sense. Nonetheless, theyincreasingly mediate human understanding by generating representations with whichusers engage interpretively through linguistic interaction.AI-generated outputs often involve simplifications, generalizations, and occasionalerrors. Evaluated purely in terms of truth or reliability, such systems may appearepistemically fragile. Yet in practice, they can support understanding when embed-ded within appropriate conventions of use. Recent philosophical work on scientificrepresentation and cognitive tools emphasizes that epistemic value often lies in howrepresentational artifacts are used rather than in their intrinsic accuracy (de Regt,2017; Frigg and Nguyen, 2020).On the present account, the epistemic contribution of AI systems resides not inthe representations they produce in isolation, but in the structured interaction theyenable. When users engage reflectively with AI-generated content, testing it againstbackground knowledge and situating it within broader interpretive frameworks, cog-nitive gain can occur despite imperfections in output. Understanding arises from thehuman practice of use, not from the machine’s internal processes or its capacity tostore or retrieve information.This case reinforces a central claim of the paper: understanding is not locatedsolely in representational accuracy or informational content, but in norm-governedpractices of engagement. Even representations that are partially fictional, idealized,or unreliable can contribute to understanding when used within stable and reflectiveinterpretive conventions that regulate how they are taken to mean and how they areintegrated into ongoing inquiry.
7. Conclusion: understanding as structured cognitive engagement

This paper has argued that understanding constitutes a distinct epistemic achieve-ment that cannot be reduced to the possession of true propositions or justified belief.By examining epistemic practices across science, fiction, and contemporary formsof technological mediation, it has shown that understanding often arises through en-gagement with representations that are idealized, fictional, or partially inaccurate, yetsystematically constrained by norms of use and interpretation.
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The framework proposed here characterizes understanding as structured cogni-tive engagement. On this view, epistemic success does not hinge on strict factual corre-spondence at the level of individual representations, but on the presence of normativeconstraints, interpretive conventions, and inferential affordances that guide cognitiveinteraction. Scientific models, literary narratives, and AI-generated representationsexemplify this structure in different ways. Each relies on controlled departures fromliteral truth to facilitate intelligibility, orientation, and insight within shared practicesof sense-making, a point increasingly emphasized in contemporary accounts of un-derstanding and intelligibility (de Regt, 2017; Elgin, 2017).This account helps explain why fictional and idealized elements can play a legit-imate epistemic role without undermining rational inquiry. In science, idealizationsenable the isolation of causal patterns and explanatory relations that would otherwiseremain obscured. In fiction, narrative constructions afford experiential access to psy-chological, moral, and social possibilities that resist purely propositional articulation.In AI-mediated contexts, simplified and probabilistic outputs support exploration, com-parison, and conceptual clarification when embedded within appropriate interpretivepractices. In all cases, understanding emerges from use and engagement rather thanfrom representational content considered in isolation or assessed solely by its truthconditions.By emphasizing engagement over belief, the framework also clarifies the rela-tionship between understanding and knowledge. Knowledge remains indispensablewhere accuracy, justification, and reliability are the primary epistemic aims. Under-standing, however, operates with a different normative profile. It tolerates non-literalrepresentations, counterfactual reasoning, and controlled distortions, provided thatthese contribute to coherent cognitive orientation and explanatory competence. Inthis sense, understanding is compatible with epistemic humility: one can understand aphenomenon without claiming exhaustive or final knowledge of it, or full propositionalmastery of its details.The analysis contributes to ongoing debates in philosophy of science, aesthetics,and epistemology by offering a unified account of epistemic practices that are oftentreated in isolation. It suggests that the apparent divide between science and art reflectsdifferences in representational aims rather than differences in epistemic value. Bothdomains employ fictions and conventions to cultivate understanding, and both can beevaluated according to how effectively they structure cognitive engagement and guideinterpretation.Finally, the proposed framework has implications for contemporary epistemol-ogy in an age of increasing technological mediation. As AI systems become integralto scientific research, education, and public discourse, assessing their epistemic rolerequires moving beyond narrowly truth-centric models. Understanding how such sys-tems can enhance, rather than obscure, human cognition depends on recognizing thenormative practices that govern their use and the interpretive competencies of theirusers.
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Understanding beyond knowledge, the paper concludes, is not an epistemic defi-ciency but a fundamental mode of human cognition: one through which agents makesense of the world by engaging with representations that are intelligible, disciplined,and normatively constrained, even when they are not strictly true.
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Abstract: Where is understanding located? However this question is answered, it is widelyassumed that ultimately individual minds do the understanding. But cognitive science has castsignificant doubt on the idea of an individual mind, so how can this work? This paper uses theresponses of Ismael (2007, 2016) and Hofstaedter (2007) to these cognitive-science challengesas a basis for developing a conception of individual understanding. It then also suggests thatthe same conception can trace both objective understanding (of the natural and social worlds)and subjective understanding (of persons, values, reflections on values in art and literature)to a common source in the individual mind’s capability of allocating attention to investmentin its mental life. In both cases, understanding is seen to be an extended process, requiringpersistent attention, not an isolated event.
Keywords: subjective understanding, scientific understanding, concept of self, Dennett,Daniel, Ismael, Jenann, world models, cognitive background corpus.
Where is understanding actually located? Does it reside in a scientific-disciplinarycommunity? Or only in its constituent individuals? Or both? The shift in attentionfrom knowledge to explanation to understanding, in recent years, has mostly leftthese questions aside. Different answers to them are assumed, sometimes explicitly,by different writers about understanding, but the question itself, about the locus ofunderstanding, rarely arises.It is widely agreed that in principle, understanding resides in individual minds.It is generally conceded, as Baumberger et al. (2017, p. 6) put it, that “understand-ing is a cognitive achievement that can be ascribed to an agent,” an individual mind.Schurz and Lambert (1994) also proceeded from this assumption, but their theory ofunderstanding sought independence from psychological considerations; the “cognitivebackground corpus” of the individual agent (the fitting of a particular phenomenoninto which constitutes understanding, in their view) turns out to consist in (an appropri-ately abridged version of) the entire body of objectively available scientific knowledgeand lacks the sort of embeddedness in tacit and informal knowledge a psychologicallyrealistic account would require (cf. Tall, 2013).Henk de Regt’s conception of contextual understanding (de Regt, 2017; 2020; 2025)abandons any such quest for objective and non-perspectival understanding, and thoughstill locating ultimate understanding in the constituent individuals, it regards the scien-tific communities they compose as the primary bearers of understanding. Scientificunderstanding “is a community achievement: scientific progress is possible only if
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Understanding and subjectivity
there is a shared understanding within a community” (de Regt, 2017, p. 141). Under-standing is located in the minds of individual scientists, but their common socializationwithin a particular discipline or field leads to considerable overlap in shared under-standing: “a human being is always part of a context – a historical and social context,for example. For scientists the context is in important ways determined by their disci-plinary education, by their background knowledge and by the state of the art in theirfield. So, whether or not a scientific theory can provide understanding is partly de-pendent on who the understanders are, and what their context is” (de Regt, 2025, pp.27–8). In the terms of Schurz and Lambert, members of a discipline share a common“cognitive background corpus.” This applies not just to their common fluency in themathematical languages of the field in question, but also, for de Regt, the overlap in agreat deal of the informal and “tacit” knowledge about what the live issues are, what isimportant, who to pay attention to and who to ignore, how things fit together, and so on(de Regt, 2017, pp. 27-9). This “background corpus” includes as much knowledge-howas knowledge-that – i.e. we can’t restrict it to a strictly cognitive background corpus,as Schurz and Lambert do.In de Regt’s latest contribution, the locus of understanding has shifted somewhatfurther toward the individual: “understanding involves a thinking subject, an ‘under-stander.’ It is human beings who understand. . . ” (de Regt, 2025, p. 27). Moreover,de Regt offers an account of musical understanding as an illuminating parallel tohis account of scientific understanding, and here we are unquestionably in at leastpartly subjective territory. His account of understanding also departs, therefore, fromprevious discussions (not just Schurz and Lambert but also e.g. Kvanvig, 2003), inimplicitly acknowledging some degree of unity or common ground among the tradi-tionally separate and distinct forms of understanding exemplified e.g. in Windelband’s“nomothetic” and “ideographic” modes of inquiry, or the kinds of “understanding” atwork in scientific understanding, on the one hand, and such things as “understandinga person” (Grimm, 2016) or “international understanding” (e.g. Grimm, 2018) on theother.This is not the sort of question to which there could be a “right” answer. There isevidently an “enterprise of understanding,” distinct from individual minds, as HowardStein (2004, p. 135) suggests, entwined with the “enterprise of knowledge” from thebeginning, and indispensable to it: “Understanding without knowledge is empty; knowl-edge without understanding is impossible.” Here Stein self-consciously follows in thefootsteps of Hermann Weyl, who began his treatise on Space, Time, Matter by re-minding his readers that the task of understanding refers back to murkier depths thanthe mathematical methods of scientific knowledge can handle: “Beyond all particularknowledge remains the task of understanding. Despite the discouraging spectacle ofphilosophy careening from system to system, we can’t dispense with it if knowledge[Erkenntnis] isn’t to descend into a pointless chaos” (Weyl, 1918, p. 9). For Weyl, then,the “enterprise” of understanding was something like the philosophical tradition sincethe ancients. But his own choice of philosophical route to understanding was Husserl’sphenomenology, so despite his commitment to an “enterprise” of understanding, heclearly had no qualms about locating understanding in individual subjectivity.
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Another reason to relativize understanding, in the first instance, to individualsrather than communities of them, is referred to by de Regt (2017, pp. 37–44; 2020)himself, when he points out that understanding is, after all, at least partly a matter ofvalues. And while there might be a local consensus within some scientific communitiesabout ultimate values – what to care about, in other words – any such consensus cannever be entirely homogeneous, can hardly be uniform in the weights it assigns toevery single argument in any (more or less) shared system of values, let alone inthe hierarchy of particular values within that system. This was the preoccupation ofHarry Frankfurt (1982), who bit the bullet and saw that what people actually care about– whatever it might have been in a distant, idealized, harmonious past, as imagined e.g.by Alasdair Macintyre (1982) – has essentially become each individual’s own personalcategorical imperative (Frankfurt 1994). Accordingly there seems to be no naturalstopping point in the further disaggregation of de Regt’s context of values bearing onunderstanding until we get to the level of the individual.1 The remainder of this paperwill explore some consequences of that move.Section 1 will take a step back and very roughly map out the territory before weventure into it. If we are to consider the “individual” as the locus of understanding, whatdo we mean by that in this context, given the widespread skepticism among cognitivescientists about the very existence or efficacy of such a thing as a human individual“self”? Against this background, Section 2 takes a first stab at isolating and clarifyingwhat could be meant by “objective” and “subjective” content or its understanding in thatindividual sense. Section 3 will clarify some questions raised by the previous section,and section 4 briefly draws a few provisional conclusions.

1. Who or what does the understanding?

If understanding resides in the individual person, who or what in the person ac-tually does this job? There have been many different candidates – many conceptionsof what an individual “self” consists in (see e.g. the survey in Flanagan, 2017, Ch.11). Since the second half of the twentieth century, however, many traditional con-ceptions of the soul or self have been called into question by the empirical researchof cognitive scientists and neuropsychologists. Beginning perhaps with the special-ized, independent “demons” in Oliver Selfridge’s 1959 “pandemonium” model of visualperception and learning, cognitive scientists progressively dismantled the more orless unified conceptions of the self, which they disaggregated into specialized, self-regulating “modules” requiring no central supervision. As more and more mentalmodules were identified and investigated, it was natural to extrapolate this conceptionto the entire human system of information pooling and seemingly “central” control,to the conclusion that no such control is necessary – so there probably isn’t such athing. Daniel Dennett, who became the best-known philosophical spokesman for thisview, maintained that although we perceive a stream of internal consciousness, form
1Though that needn’t of course mean that, having once got clear about individual subjective under-standing, we can’t then – that insight in hand – return to social aggregations of individual subjectivities,such as scientific communities, as locations of a collective “enterprise” of understanding.
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intentions, and make plans, those are all mere epiphenomena, with no effect on whatactually goes on; there is no distinction between what we “do” and what just “happensto us.” Our thoughts, feelings, plans and intentions don’t influence any of it:[Dennett] thinks this running narration is empty chatter: the “I” that is supposedto be the proper subject of experience, thought, and action doesn’t exist. Inhis view, autobiographies are a confabulatory byproduct of the decentralizedbrain activity that actually regulates behavior: someone who mistakes it for anaccurate portrait of the source of behavior makes the same mistake as someonewho mistakes the smoke spewed out by an engine as the power that drives it(Ismael, 2006, p. 346).Moreover, it was discovered experimentally that some actions, at least, are initiatedin the nervous system milliseconds before their conscious initiation in the mind; theconscious intention is apparently not actually in charge of what we do. At least someof the time, we run on auto-pilot and our conscious intentions are illusory (Libet, 2004).Such findings, and others like them, elicited varied responses. Some go alongwith Dennett, and doubt that there is a self that makes a difference (Metzinger, 2009;Olson, 1999). Others, however, have resisted this conclusion, for a wide variety ofreasons, which we can group – oversimplifying somewhat – under three broad head-ings: First, those who stick with our native intuitions of autonomy and conclude thatthere must therefore be something radically incomplete about our entire scientific ed-ifice, perhaps with physics itself. This position, associated with David Chalmers (1996),revives something like Cartesian dualism. Second, those who largely adhere to ourbasic science but are critical of some parts of current biology for its over-reliance ona particular evolutionary paradigm inherited from Darwin and propagated throughDawkins and Dennett (Thompson, 2007).2 Third and finally, there are those who ad-here completely (or almost completely) to current science, including biology, but whosee the cognitive-science reduction of the self to self-organizing systems as an unnec-essary and unwarranted extrapolation from the available empirical findings, and whofind room for a top meta-layer of a self-governing system that may not be as fullyautonomous as our intuitions (or Descartes) make it seem to us, but is able to plan,coordinate, and execute our daily lives to some significant degree. Notable representa-tives of this third position are, especially, the computer scientist Douglas Hofstaedter(2007), the neurophysiologist Merlin Donald (2001), and the philosopher of physicsJenann Ismael (2007, 2010, 2016).While all three responses have their followings, and plausible arguments can beadvanced for all three, the revival of dualism has lost some of its initial appeal and

2Adherents of the “predictive processing” program, motivated by Friston’s “free energy principle”(FEP) have also tended to this second view; the most explicitly elaborated account of the “self” inthis framework is Kiverstein (2020), which tries to incorporate significant elements of Varela’s andThompson’s “enactive” approach, and endorses a version of “autopoiesis” indebted to it. However, itsadherents Di Paolo, Thompson, and Beer (2022) argue that this attempt fails, as the FEP is fundamentallyincompatible with their view. It is not even clear (e.g. Klein 2021) that anything like a distinction betweenbeliefs and desires (even of the minimal sort relied on in section 2 below) is possible within the FEPframework.
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shock value in the face of some effective refutations (Perry, 2001; Ismael, 2007, Ch.8-10), which have mostly gone unanswered. The second position has its attractions, butregarding the main issues at stake for understanding, there is little difference betweenthe second and third positions. Since the third position requires fewer adjustments toour overall scientific conception (and is in that sense more conservative and less dis-ruptive), this paper will base its further discussion of what goes on when an individualunderstands something on this third conception of the self.This third view takes on board the cognitive science, modularist, self-regulativedissolution of the intuitive self but nonetheless arrives at a certain vindication of ourinstinctive beliefs about our ability to exert at least a degree of control over our lives,plans, and actions. Ismael develops this idea further to argue for the genuine (if lim-ited) autonomy of the self, so conceived, from traditional worries about determinism(Ismael, 2016). In the resulting picture, the self is no longer a thing, it isn’t located any-where in the brain; it is a viewpoint, a self-locating representation within its (physicaland social) environment as well as among the many self-organizing processes insidethe brain. It is a fixed point at which its meta-viewpoint on those processes can be co-ordinated with those processes themselves and the environment(s) they inform about.Dennett (1992) had himself conceived of the self similarly, as a “center of narrativegravity” that begins as a helpless plaything of the self-organizing processes going onaround it but gradually accumulates a continuous memory of its efforts to assert itselfin that chaotic struggle:

[T]he extra level of explicit representation is what opens up the space for theformation of an internal point of view. At first, this internal point of view isnothing more than the self-locating “I” that identifies a vantage point on space,but as one moves through the world, acting and observing the results of one’sactions, building up an internal storehouse of historical memories, a processbegins to take hold that supports the development of dispositions, preferences,tastes, and values. The brain builds up a library of ideas that encode informationabout parts of the environment that form natural dynamical units – complexsystems with enough internal integrity to allow them to be tracked over time.This library of ideas forms the basis for a set of concepts that are given namesand become the components of Fregean thoughts and vehicles of interpersonalcommunication. The early glimmers of self-hood eventually turn into a fully-fledged sense of oneself as a locus of value, social agent, possessor of rightsand obligations, a partner in social relationships, and so on . . . all the trappingsof personhood. (Ismael, 2011, p. 739)To Dennett, however, this emergent center of narrative gravity is just that – ittells the tale, but plays no significant part in the action, and even the tale is only forexternal, social presentation; it bears at most a tenuous relation to any actual historyand has no effect on it.1 It is just a self-referential feedback loop, a fixed point atwhich the meta-level meets the object level of self-organizing modules, a “strangeloop,” as Hofstaedter calls it. Ismael agrees that it can’t pretend to the sovereigndictatorship over its fate that the traditional self or “soul” imagined it could wield,but she nonetheless advances a multi-pronged battery of arguments to establish a
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significant role for a more modestly conceived self, on the model of the executivecommittee of a large, relatively immobile corporation. This is a rather insubstantial,evanescent self compared to that of Descartes, all but invisible from its own viewpoint;it can detect only the objects of its attention, not itself. (Hume was right, in thatrespect!) It can allocate attention, though its attention (working memory) capacity isnotoriously very limited. But there is a crucial difference, she argues, between mereself-organization and self-governance (Ismael, 2016, Ch. 2); self-governing systems arethose “in which at least some organized activity is the result of a centralized processthat involves the sharing of information and the formation of an overall plan anddeliberate coordination of activity” (ibid., p. 19):Self-governance contrasts with pure self-organization. In a purely self-organizingsystem, all behavior is emergent from the aggregated activity of components,each doing its own thing. The coupling among components can generate theappearance of coordination, but there is not really any pooling of informationand centralized control of activity. In a self-governing system, by contrast, atleast some of the information distributed throughout the system is collected,synthesized, and used to fuel a decision procedure that plays a role in guidingthe system’s behavior. The decision procedure not only draws on informationthat is distributed throughout the system, but It can coordinate the activity ofspatially separated components. (ibid., p. 20)The CEO is ultimately responsible, but doesn’t exercise control by fiat – by press-ing a button or just issuing commands. Her efficacy is submerged in that of an ex-ecutive committee who have to be persuaded or cajoled into an agreed commonpolicy (requiring compromise on her part as well as theirs), which then has to beimplemented over all the obstacles presented by the inertia of a large, hidebound or-ganization full of self-organizing units that may or may not not be amenable to newinitiatives from above.The “internal storehouse of historical memories” gradually acquires a structure,becoming something like what is often assumed in the background in cognitive sci-ence (and called an internal “knowledge base” or “world model” (or “mental life”).3 So itisn’t just a storehouse, it has an internal organization – beginning with a default orga-nization inherited from the child’s immediate linguistic surroundings (an organizationbuilt in to the way the language is used in the childhood surroundings, the socialization

3The “knowledge base” was the backbone of the “expert systems” that dominated AI research in the1980s; “world models” appear now to be making a comeback, as the increasingly apparent shortcomingsof LLMs have convinced some leading AI researchers that a world model needs to be supplied as arelatively fixed background and can’t be relied on to arise spontaneously as a by-product of deeplearning, though this is still controversial. The cognitive-science terminology varies; Kintsch (1988)called a local version (relevant to a particular text) a “situation model”; Bereiter (1990) called a moreextensive version a “contextual module” and later an even more comprehensive version (Bereiter andScardamalia, 2002) a “mental life.” The latter term is favored here since it is applied somewhat morebroadly (though still not, as in the present paper, including values) than is typical in cognitive scienceor AI, where it is largely restricted to knowledge or the purely cognitive. See also the discussion at thebeginning of section 2.
55



André W. Carus
of origin). The “process” that “begins to take hold” isn’t automatic; it requires a cer-tain amount of prompting from those immediate surroundings, or a reaction againstthem. And it’s not this process itself that (unilaterally or automatically) gives rise tothe “dispositions, preferences, tastes, and values”; the process is kicked into motionby some endowment inherent in the particular individual’s dispositions that initiates a
dialectic between those predispositions and the progressive accumulation of experi-ences of interacting with the immediate (and then wider) environment. The processis neither automatic nor passive; it is initiated by the incipient person and is from thatfirst moment a dialectical one, a mutual feedback relation between the person and herenvironment.At some point in many people’s early development, in childhood or youth, thesystem of “dispositions, preferences, tastes” gradually becomes less miscellaneous andmore structured and hierarchical; it begins to be organized by incipient values, whoseobjects (things, experiences, feelings, people) the person finds she cares about. Herewe have arrived in Frankfurt’s (1982, 1999, 2006) territory; the objects of the values-in-the-making are the things, people, attitudes that, more and more, come to matter toher. She can, of course, be disappointed in some provisional objects of these values,and may find that she really didn’t value that person or feeling or thing as highly asshe first imagined. Or the value itself remains intact but the tentatively chosen objectis found to fall short of the incipient value formed in anticipatory appreciation of it.This trial-and-error process can lead, then, to the values themselves (as distinct fromjust their objects) rising to the level of conscious awareness (which does not meanthat they can be articulated in words).What is built up as a result of such a process over the years – Ismael’s “libraryof ideas” – gradually becomes even more hierarchical as the incipient values competewith each other – especially if and when they have risen to conscious awareness –for primacy within a provisional value system or hierarchy (which again need notbe articulated in literal language). So what is built up is not so much a “library” asa hierarchical system that maintains strong continuities over time but is constantlyunder revision at the margins, in response to new episodes of understanding, i.e. offitting new encounters with new potential objects (sought out or involuntarily thrustupon one) into the existing system, the existing mental life, which is thereby modified.The central protagonist in such processes of understanding is not so much theshadowy, flickering subject of attention, the “strange loop” itself and its limited work-ing memory, as the mental life, the lifelong construction of an inner world, a systemof values within a progressively more coherent representation of its natural and so-cial environments. Understanding can be seen as the process of investment in thisinner world, of confronting it with new inputs, and its (eventual) transformation inresponse. Though the minimal, evanescent, situated self is highly constrained, andits capacity very limited, its one crucial capability is its ability to focus (mentally “top-down”) attention on both the world around us (to update on it continuously) as wellas on that inner world, and to coordinate them. This capability of allocating attentionacts as the interface between the minimal self and its accumulated mental life in bothdirections: Attention seeks out and selects the inputs relevant to the existing mental
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life and integrates them with it by discerning where and how they fit (or don’t). Italso has the essential function, in the other direction, of supporting the evanescentshadow of a self with a scaffolding that keeps it upright and on track. Without sucha supporting structure, its limited capacity could hardly keep in mind who it is andwhat it cares about from hour to hour. It has to remind itself constantly of thesebasics – by allocating attention to them – to supply itself with substance or continuity(“character”). Attention to the accumulated mental life “steadies the mind,” as BernardWilliams (2002, pp. 185–98) put it, by orienting it and reminding it “who it is” (andwhere that comes from).4 Carolyn Dicey Jennings (2020) seeks to establish (by exten-sive empirical as well as philosophical arguments) that a metaphysically substantial selfmust be the subject of (top-down) attention, but even the rather ghostly, insubstantialself suggested by Ismael and Hofstaedter can fulfil the key self-governing function ofallocating attention by retrieving what it needs (i.e. reminding itself what it thinks andwho it is) from the rich mental life it has invested in over a lifetime.
2. Objective and subjective understanding

The “world model” or “mental life” assumed in the background by cognitive sci-entists and in 1980s-90s AI (see above, footnote 4) is usually treated as a knowledgebase, like Schurz and Lambert’s “cognitive background corpus,” abstracted from anyaffective or conative element. This assumed background setting in cognitive science isgenerally not intended as realistic; it serves merely as a makeshift background propfor a particular investigation. When we take it seriously as an actual substrate of(and repository for) a human self, though, it turns out that the affective and conativecomponents of human experience and deliberation are impossible to extricate fromthe cognitive component, as James Woodward (2016) has convincingly argued, on thebasis of more recent cognitive science. So as a background to the workings of under-standing, the “mental life” into which a new experience or phenomenon is integrated ishere conceived as holistic, including not just knowledge and cognition but also affect,sensory experience, desires, moods, values, and whatever else is present to mind. Itis not just a world model, but includes also our responses to the world and what we
want from it. (So the “knowledge” itself, in this “knowledge base,” includes not justformal knowledge, but all the informal, tacit, contextual knowledge by which peoplefind their way into formal knowledge and get comfortable with it so as learn where itis relevant and how to use it; e.g. Tall, 2013.)We initially analyze this comprehensive mental life into two components: beliefsand desires, crudely speaking. Or, to borrow a somewhat subtler conceptual toolfrom micro-economics, we call them constraint structure and optimand structure (or
value system). The constraint structure corresponds roughly to the purely cognitiveworld model employed in older cognitive science and AI, as just discussed, and was

4Thomas Mann once said (in English, at Princeton), “One always needs to be reminded; one is byno means always in possession of one’s whole self. Our consciousness is feeble; only in moments ofunusual clarity and vision do we really know about ourselves.” (Mann, 1953, p. 45)
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then often highly oversimplified.5 In humans it is the “real world” – the constraintssubject to which the self optimizes its pursuit of the things it cares about (its values).The constraint structure is the same for everyone, even if the aspects of it that arerelevant to individual decisions and life plans are different for each person (since eachperson has different values, subject to different constraints in the world out there).And large parts of the constraint structure (of “reality”) are relevant to everyone, e.g.the knowledge that we all die after living a certain number of decades, that illnessand accidents threaten life and the quality of life, that nourishment and shelter areconducive to survival, and other such universally relevant basics.Correspondingly, individual value systems, however they ultimately vary, nearlyall include certain basics in common: one values one’s own survival, avoidance ofpain and illness, survival of one’s friends and family, and so on. These are so widelyshared that Frankfurt (2006, pp. 34-38) suggests that we regard their presence ina value system as a criterion of “rationality.”6 He also assumes that by virtue of a(loosely defined) “practical reason” nearly everyone develops secondary, derived valuesas practical consequences of, or practical prerequisites for, the primary things theycare about (ibid., p. 20), so that their value system comes to include not only theprimary values (what they care about directly) but also a much wider infrastructureof civic responsibilities, institutional loyalties, and moral principles.The weights of the widely-shared basic values within a value system, however,change with circumstances. Ordinarily, most people devote little conscious thoughtor affect to the avoidance of death; only when life is threatened does survival itselfsuddenly become a major factor in what one cares about. So the weights of the valuesin one’s value system can vary with situations and with time. The constraint structure,in contrast, is comparatively stable; the “real world” doesn’t change much from day today or year to year. We can assume a basic asymmetry, then, between the constraintstructure and the value system.Most people’s knowledge of the constraint structure doesn’t extend very far. Inmost first-world countries, it does, however, include rudimentary versions of relativelyrecent scientific knowledge: day and night are due to the earth’s rotation on its axis,infectious diseases are caused by micro-organisms and viruses, heredity is encodedin a complicated molecule called DNA, humans are descended of primates similar topresent-day chimpanzees, and so on. A small minority are voluntarily encultured intomore sophisticated versions, in which they come to appreciate that such widely-sharedfragments of knowledge fit together (quite apart from any supposed reducibility or“unity of science”) into a more or less coherent scientific world view.7 This world view

5As in Kintsch (1988), where it consists only in the background knowledge required to understanda particular text. An extreme case of such oversimplification in early AI days was Terry Winograd’sSHRDLU, whose “world” contained a total of only 50 items and operations on them.6And on that basis challenges Hume’s notorious claim that it can be “rational” (not contrary to “rea-son”) to prefer the destruction of the human race to a scratch on my finger (ibid., pp. 29-30).7Which is not to suggest that the process of understanding be defined as tending by default towardincreased unification (of the agent’s entire “cognitive background corpus”), as Schurz and Lambert(1994) do. Their conception is highly idealized; a psychologically and sociologically more realisticaccount would need to consider all the empirical obstacles individual subjectivities face to the genuine,
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is something like a canonical description of our shared human constraint structure; it“limns the contours” of the reality we all face as human beings and the limits of whatwe can aspire to as inhabitants of that reality. To that extent, the constraint structureis “objective” while the value system – though parts of it are shared and may count asbasic or rational – is comparatively “subjective.”8

To understand an aspect or component of the constraint structure – to incorporateit into one’s mental life – is to understand something objective, then, in that sense.But even such objective understanding is a matter of degree. One can understanda new fact or concept one hadn’t encountered before without realizing many of itsimplications; these may gradually sink in as one thinks about it (allocates attention toit) in different contexts. One can understand something in the abstract without beingable to apply it very flexibly; again, it may or may not sink in as one begins to tryto use it for different purposes and to embed it in a corpus of informal and situatedknowledge, find a home for it, so to speak, among the other facts and theories onemay have domesticated in one’s mental life over the years.9 As these implications anduses and extensions become more habitual and familiar, the newly understood itemhas an impact on the entire mental life it was incorporated into; one might say that thenew item isn’t “fully” understood until one’s mental life has completely accommodatedit in all these ways.10
Understanding values, or something relevant to values, is analogous. One canincorporate a new value or viewpoint into one’s value system, and since values –what someone cares about – as discussed here (following Frankfurt) are subjective,we call this subjective understanding. As in the case of objective understanding, suchincorporation is a matter of degree. A new understanding eventually or potentially hasan impact on the whole value system, but takes time and attention to sink in, and has tofind a home in surroundings that may at first seem alien. Understandings assimilatedinto a value system can vary widely; they can be anything with a potential impact on(relevance to) what a person cares about. De Regt’s (2025, pp. 31–34) music exampleis an instance of subjective understanding in this sense. As he implies, a similardynamic or capability of the human mind is involved as in scientific understanding

objective unification Schurz and Lambert primarily consider (though it is defined more broadly thanthe merely deductive unification originally proposed as the criterion of understanding in Friedman,1974).8Kantians do not, of course, recognize this distinction; for them the categorical imperative is just asobjective as the constraint structure.9Cf. Nicomachean Ethics Bk. 7, Ch. 3, where Aristotle blames akrasia on superficial knowledge (ofwhat one knows to be the right thing) as opposed to “knowledge proper,” by which he evidently meanssomething like “full understanding.”10This is, of course, a somewhat oversimplified account. One important dimension it omits is the“division of linguistic labor” as applied specifically to understanding: in some cases we purposely –strategically – leave the “full” understanding of certain specialized concepts or ideas to specialists andhope we’ve understood enough of the “gist” to serve our own purposes (see Keil, 2019 on this sort ofpurposeful “partial understanding”). But such offloading of cognitive responsibility requires a degreeof metacognitive awareness of the limits of one’s own understanding, unlike the partial understandingof the beginning student who still struggles to fit a new item into her mental life but is unsure whereit might fit (see also Tall, 2013).
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(i.e. understanding of the constraint structure). In both cases there is an analogousincorporation of a new element into an existing framework. The existing frameworkis not a knowledge framework in this case, though, it is a values framework.11 Whena new value element has been assimilated into it, it changes that framework, whichadjusts and reorganizes to accommodate the new arrival.Though the processing of the piece of music, resulting gradually in its understand-ing, in de Regt’s example, has both objective and subjective components, the contentof the piece (not discussed by de Regt) is something – an ideal, a gesture, a way ofbeing – that one can recognize, subjectively, as aligned or contrary (or oblique) to whatone cares about, i.e. to one’s own values.12 So the understanding is subjective; whethersomething counts as objective or subjective understanding, as these terms are usedhere, depends on the content being processed, not on the component of the mentallife (constraint structure or value system) affected by that content. Objective contentconcerns the constraint structure; subjective content concerns the value system. Theyinteract; objective understanding impacts the value system; understanding that mRNAvaccines do not alter the genes of the person vaccinated can, for instance, influencewhat an anti-vax fanatic cares about. Likewise subjective understanding influences aperson’s priorities about which components of the constraint structure matter to her.Each instance of both objective and subjective understanding affects the assimilationof a new item into the whole mental life.13

3. Some clarifications

It is tempting to try to assimilate this view of understanding into other psycholog-ical (and/or moral-psychology) frameworks. For those acquainted with dual-processconceptions of human mental processing,14 for instance, it may seem at first glance asif objective understanding is the province of what Kahneman (2011) calls “system 2”while subjective understanding is a matter of his “system 1.” But as we saw in de Regt’smusic example, there are often “system 2” aspects in the understanding of subjective
11Not that these can of course be tidily separated in actual fact; the constraint structure constrainsthe pursuit of values and the values determine which parts of the constraint structure are relevant toit (are sought out for attention). They interact. But the value system and the constraint structure (theconative and the cognitive) can still be analytically distinguished as components of a mental life, just asconsumers and producers are distinguished in economics although nearly everyone is in fact both.12Taylor (2010, p. 35) focuses on the actual content of a musical piece, to motivate a distinctionbetween “articulative” and “disclosive” modes of communication (or uses of language). However oneconceives of this distinction, it does not undermine de Regt’s thesis (endorsed here) that subjective(e.g. musical) and objective (scientific) understanding are rooted in the same (or a very similar) humanmental capability.13An anonymous reviewer pointed out that the understanding of persons involves even more com-plex interactions between objective and subjective understanding, as those terms are here understood.Grimm (2016) suggests that objective understanding of the other person’s actions or emotional statescan be a precondition for the (further) subjective understanding of their values. For a more completepicture of objective and subjective understanding, as here intended, such complications would need tobe pursued in more detail than this paper allows.14As widely popularized by Stanovich (2004) and Kahneman (2011).
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(values-oriented) content, while any employment of system 2 requires the underlying(system-1-) automaticity needed for the use of any conceptual system (e.g. the useof a spoken language requires automaticity in recognizing that language’s phonemes,the use of written language requires automaticity in reading, etc.). So the distinctionbetween objective and subjective understanding is oblique to the distinction betweensystem 1 and system 2.System 1 is often seen (by Kahneman himself and many others) as at best partlyconscious, which again suggests that perhaps subjective understanding reaches intomurky intuitive (subconscious) depths while objective understanding is a matter offully explicit consciousness. But subjective (value-system-oriented) understanding isnot restricted to the affective or the instinctive; the extent and complexity of consciousdeliberation that goes not just into the creation but also the reception and the un-derstanding of a work of art such as a poem is well illustrated by Matthew Hollis’s(2022) “biography” of T.S. Eliot’s The Waste Land. Conversely, the subconscious rootsof scientific creativity (about which as little is known as about any other sort of cre-ativity) have been widely discussed. So once again, the distinction between objectiveand subjective understanding is oblique to that between conscious and unconsciousprocessing.A third (and related) potential misconstrual of the distinction between objectiveand subjective understanding is to restrict objective understanding to the information-conveying or “articulative” (or “assertive”) mode of communication that Charles Taylorcontrasts with the “disclosive” mode (footnote 13 above), and to regard the latter as theonly possible medium for subjective understanding. But in de Regt’s example, a pieceof music is subject to both objective and subjective understanding, and both contributeto understanding the subjective (value-relevant) content of the music. So “articulative”analysis of harmonic and contrapuntal relations can support subjective understand-ing, and the restriction of objective understanding to “articulative” communication (orsubjective understanding to “disclosive” communication) breaks down.
4. Further steps

If we take seriously the idea that understanding is, in the first instance, located inindividual subjectivity (even if we then focus our interest, like de Regt, on communitiesof individuals with similar training and enculturation), this paper has argued, thenthe individual’s mental life (comprehensive world model) is the primary venue ofunderstanding. The self (in the sense of Ismael or Hofstaedter) can’t understand onits own, it can only allocate attention to the incorporation of a new encounter into itsmental life (which supplies the self with its substance or content), but understandingis hardly complete at the moment of this first encounter; continued investment ofattention is required for the process to go on and reach some degree of completion.As the new item to be understood sinks in, over longer periods, its implications – logicalas well as practical – gradually become evident. The “mental life” into which the newencounter is incorporated is conceived as a hierarchically structured subset of anindividual’s total memory in which values (what the person cares about, in Frankfurt’s
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sense) govern priorities both in the realm of action and in the realm of updating/gettinginformed about the constraint structure (the “real world”).This paper has further suggested, in agreement with de Regt, that objective(constraint-structure-oriented) and subjective (values-oriented) understanding proceedfrom the same mental capacity or function and differ only in the content (concerningeither constraint structure or value system) they respectively process. In both cases,understanding consists in the assimilation of a new experience or encounter into anexisting mental life. As it progressively assimilates new encounters, the mental life isin constant flux. Sometimes the assimilation is frictionless; the new element fits wellwith what is already there. More often, there will be friction, but there is no wayto know a priori where, in what parts of the mental life (overall world model), theeventual long-term adjustments will turn out to be, and what if anything will changeas a result.15

Is this conception, or are any parts of it, empirically testable? In principle yes,but unfortunately “world models” have themselves hardly been a focus of researchin cognitive science, especially since expert systems went out of fashion in AI. Inthe study of human cognition, world models were usually rudimentary place-holders,and even where they came into focus, everything but propositional knowledge wasabstracted from them (e.g. Bereiter and Scardamalia, 2002), whereas it is essential tothe proposal suggested here that the mental life be conceived as including affective,sensory, and conative components. Another complication is that mental lives are long-term processes that would have to be studied longitudinally, to follow and describethe longer-term process of understanding – i.e. of investment in the assimilation ofencounters with new elements into the mental life. Longitudinal research is not onlyexpensive and unwieldy, since research subjects have to be kept track of and re-testedand re-interviewed at intervals for years. (It also, therefore, doesn’t lend itself to thetypical time-frame of Ph.D. research.)Before understanding (the assimilation of a new item into a mental life) can beempirically studied, though, mental lives themselves need to be better understood. Wedon’t even have anything like a basic geography of the territory. Clearly somethinglike Searle’s (1983, Ch. 6) “background” must underlie an individual’s mental life (per-haps in the holistic form suggested by Dreyfus, 2012, following Merleau-Ponty), andthe relation between this (submerged or subliminally conscious) background and themental life (which has been conceived here as accessible to consciousness and selec-tively retrievable more or less at will) could be investigated empirically, but this wouldhave to be preceded by an inventory of a mental life’s contents. Even a rudimentarycatalogue of the basic substrate of “commonsense knowledge” underlying any indi-vidual’s conception of the constraint structure (such as that initiated by Ernest Davis1990 and later pursued at an industrial scale by Douglas Lenat, e.g. 1995) is a stag-geringly vast undertaking. We also do not even have the beginnings of a frameworkin which to characterize the parameters along which individual minds vary in their
15So there is room for considerable “freedom of understanding” of the kind discussed (and advocatedfrom a very different perspective from that of this paper) in Bertram (2024), who seeks a reconciliationbetween hermeneutics and “critical theory,” traditionally seen as opposed, on this basis.
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capacities or even their basic structure (Strawson, 2009, pp. 15–18). And so on; justto list the extent of our ignorance could easily take many pages. Nor do we evenreally know how to approach these questions; while there is undoubtedly a role forthe traditionally standard toolbox of psychometric and neuropsychological modes ofinquiry, some now think that these need to be supplemented or at least partly replacedby a “new science of consciousness,” empirical studies of the subjective world within(e.g. Thompson, 2017).Meanwhile, both phenomenological explorations and extrapolative suggestionsfrom what we do know, such as those in this paper, can help to guide future empiricalresearch, either by indicating how a schematic framework for such research couldlook, or by eliciting contradiction that could lead to better and more empirically fruitfulframeworks.

References

Baumberger, C., Beisbart, C., & Brun, G. (2017). What is understanding? An overview of recentdebates in epistemology and philosophy of science. In S. R. Grimm, C. Baumberger, & S. Ammon(Eds.), Explaining understanding: New perspectives from epistemology and philosophy of science(pp. 1–34). Abingdon.Bereiter, C. (1990). Aspects of an educational learning theory. Review of Educational Research,
60, 603–624.Bereiter, C., & Scardamalia, M. (2002). Schooling and the growth of intentional cognition: Helpingchildren take charge of their own minds. In B. Smith (Ed.), Liberal education in a knowledge society(pp. 245–277). LaSalle, IL.Bertram, G. W. (2024). Die Freiheit des Verstehens: Eine hermeneutisch-kritische Theorie. Frank-furt/Main.Chalmers, D. (1996). The conscious mind: In search of a fundamental theory. Oxford UniversityPress.Davis, E. (1990). Representations of commonsense knowledge. San Mateo, CA.Dennett, D. C. (1992). The self as a center of narrative gravity. In F. S. Kessel, P. M. Cole, & D. L.Johnson (Eds.), Self and consciousness: Multiple perspectives (pp. 103–115). Hillsdale, NJ.de Regt, H. W. (2017). Understanding scientific understanding. Oxford University Press.de Regt, H. W. (2020). Understanding, values, and the aims of science. Philosophy of Science, 87,921–932.de Regt, H. W. (2025). Understanding in science and beyond. In A. I. Mărăs, oiu & M. Dumitru(Eds.), Understanding and conscious experience: Philosophical and scientific perspectives (pp. 23-41). Abingdon.Di Paolo, E., Thompson, E., & Beer, R. D. (2022). Laying down a forking path: Tensions betweenenaction and the free energy principle. Philosophy and the Mind Sciences, 3, 1–39.Donald, M. (2001). A mind so rare: The evolution of human consciousness. New York.Dreyfus, H. (2012). Introductory essay: The mystery of the background qua background. In Z.Radman (Ed.), Knowing without thinking: Mind, action, cognition, and the phenomenon of the
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ON TWO ACCOUNTS OF MISUNDERSTANDING: A REPLY TO COLLIN
RICE AND KAREEM KHALIFA

Stefan Petkov∗

Abstract: When developing theories of understanding, philosophers have tried to provide
a full package by offering criteria both for the epistemic success of understanding and for
various related epistemic failures. One of those failures is misunderstanding. Currently, there
are only two theories of misunderstanding. The first one, from Yu and Petkov, analyzes
the unique epistemic conditions for misunderstanding. The other one, by Rice and Khalifa,
studies the process of correcting misunderstanding. In this paper, I show that both theories
have shortcomings. I argue that Rice and Khalifa’s theory is too broad and permissive. It
effectively blurs existing distinctions between proto-understanding or understanding based on
falsified theories. The reverse holds for Yu and Petkov’s theory. It is too narrow and thus fails
to capture broad issues related to clearing misunderstanding. I conclude by suggesting that
Yu and Petkov’s theory describes misunderstanding more plausibly, whilst Rice and Khalifa’s
theory can capture the correction of misunderstanding.

Keywords: Explanatory understanding, misunderstanding, epistemology of science, dis-
putes in science and philosophy.

1. Introduction

The philosophical analysis of understanding has shown that it is an epistemic
category that captures a rich spectrum of phenomena (Baumberger, 2019; Lawler et
al., 2023). Philosophers typically provide a unified framework of this spectrum, by
focusing on the criteria for the epistemic success of understanding, whilst expecting
that the negative epistemic outcomes would naturally follow, as a contrast. Recent
interest in misunderstanding, as a specific epistemic error, has shown that this is not
necessarily the case (Petkov & Yu, 2023; Yu & Petkov, 2024; Rice & Khalifa, 2025).
According to these authors, a unified theory of understanding needs to encompass
the specific conditions under which both understanding and the negative outcomes
occur, such as lack of understanding and misunderstanding. These discussions have
further shown that misunderstanding can both be a specific epistemic failure, and that
it relates to unique corrective epistemic processes. We can then raise two questions:

(1) Are these theories internally coherent, by keeping intact existing epistemic
distinctions?

(2) Are these theories rich enough to capture all related phenomena?
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©2026 Stefan Petkov. This article is distributed under a Creative Commons CC BY-NC 4.0 license.
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To answer these questions, I shall argue that Rice and Khalifa1’s theory is too
broad, whilst Yu and Petkov2’s theory is too narrow. Their shortcomings all follow
from their scope. RK’s definition of misunderstanding effectively blurs existing dis-
tinctions made by Khalifa himself – the distinctions between proto-understanding, and
understanding based on explanations derived from falsified theories. YP’s definition
focuses narrowly on misunderstanding as the epistemic error that occurs when a
correct explanation is rejected. Yet it fails to properly deliberate between all the con-
sequences that follow from misunderstanding (as they define it).

Nevertheless, I believe that YP’s characterization of misunderstanding outper-
forms its rival. For, not only does it describe misunderstanding more plausibly, but it
keeps existing epistemic distinctions. RK’s theory, on the other hand, still offers an
interesting analysis on how misunderstanding can be corrected. Both theories then
can be combined.

To argue for these points, I shall first provide a short sketch of what understanding
is according to both theories (section 2). Then, I will outline the two theories of mis-
understanding and their chief goals (section 3). In section 4, I shall provide criticisms
of both theories and defend the idea that YP’s theory remains a better characteriza-
tion of misunderstanding, whilst RK’s theory can still handle how misunderstanding is
corrected. I shall conclude the paper by briefly attempting to combine both theories
(section 5).

2. Explanatory understanding

Both theories of misunderstanding are based on narrow definitions of under-
standing, as the epistemic success that results from a correct explanation. Since my
goal here is not to extend these theories, I shall follow this narrow context.

I begin with the definitions of understanding embraced by both RK and YP. This
step is important, because any theory of understanding should be internally coherent.
If a new phenomenon is introduced within a theory, it should not happen at the cost
of blurring existing distinctions that the theory has already made. Thus, a definition
of misunderstanding should be sufficiently robust. To recognize whether this is some-
thing that both theories achieve, we should first outline their existing definitions of
understanding, and then check if any of these definitions overlap with the newly intro-
duced category of misunderstanding. If there is such an overlap within some theory,
then this theory loses internal coherence.

RK do not offer an explicit definition of understanding, but I assume that Khalifa
follows his earlier work, in which minimal understanding3 is defined as follows:

1Abbreviated as RK henceforth.
2Abbreviated as YP henceforth.
3It is understanding based on a singular instance of an explanation, as opposed to understanding

based on a nexus of complementing explanations for the same fact.
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S has minimal understanding of why p if and only if, for some q , S believes
that q explains why p, and q explains why p is approximately true. (Khalifa,
2017, p. 55)

For YP, understanding is defined as:
the epistemic achievement that results from (subjectively) grasping or constructing
the (objectively) correct explanation for a given fact (Yu & Petkov, 2024, p.
4).

As we can see both theories differ in the requirements for epistemic subjects and
for explanations themselves. Following YP, let’s label these criteria or requirements,
subjective for the former, and objective for the latter.

2.1. The subjective criteria for understanding

For the subjective criteria, Khalifa defends the received view that understanding
is a type of knowledge – knowledge of a true explanation (Khalifa, 2017). There are
only two paths by which such knowledge can be obtained – by testimony and by direct
acquaintance. When one discovers a novel explanation, one relies on her cognitive
abilities, skills and previous knowledge to reach new explanatory information and
thus obtains knowledge by direct acquaintance. When one understands something by
testimony, she is offered an explanation that she believes. Khalifa further describes
believing as proficiency of using the concepts involved (Khalifa, 2017; 2023). This
proficiency for him naturally involves abilities and skills.

Effectively HP’s theory offers almost the same criteria. Terminologically they de-
fine the criterion for accepting a ready-made explanation as grasping, and the criteria
for developing a new explanation as constructing. For them, grasping similarly des-
ignates the abilities and skills to “assimilate” explanatory information. They explicitly
state that the relevant cognitive abilities and skills for grasping could be the same as
obtaining knowledge. Thus, relevant to the role of skills and abilities, their view is
consistent with Khalifa’s received view. The case for constructing a novel explanation
follows the same logic.

However, YP emphasize that what distinguishes between knowledge and under-
standing is not the relevant abilities and skills. Rather, it is that understanding occurs
as an epistemic gain after completing a specific cognitive task – that of seeking an
explanation and asserting that some explanation offers the right type of information.

In the case of grasping an explanation, the subject sees4 that the information being
offered solves the problem. In the case of constructing an explanation, understanding
results from a discursive game that the epistemic subject plays with herself5. In both
cases, understanding is marked by a distinctive emotion – the feeling of satisfaction.
This emotion, according to YP, plays an epistemic function. It signals the subject that

4YP further argue that this “seeing” encompasses two kinds of cognitive activities: reaching satisfac-
tion by a successful analysis and by an insight.

5In seeking a new explanation, a person offers potential explanations to herself, evaluates them,
discards, corrects and finally accepts one, again when she sees that an explanation is a correct solution.
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she has gathered sufficient explanatory information, that this information is arranged
in a satisfactory way, and that no further epistemic effort is needed.

On the other hand, by simply relating understanding to knowledge, Khalifa makes
no epistemic distinction between believing6 an explanation and (the reinforcing effect
of) grasping that an explanation is a solution to an explanatory problem.

YP argue that this difference is essential, since it also signifies different epistemic
investments. In knowing, one easily revises her beliefs in face of defeating information,
whilst in understanding, the agent tends to “root for” or “insist on” the explanation,
because of her previous investment in grasping it.7

The idea of differing in investment in knowing and understanding shall be im-
portant, firstly for the way in which YP characterize misunderstanding (see section 4),
and the way in which I shall suggest both theories can be combined (see section 5).

2.2. The objective criteria for understanding

For Khalifa (2017), an explanation can be objectively correct, if it satisfies two
clusters of criteria – global and local.

The global ones are that:
(1) it should be approximately true that q explains why p.
(2) q should make a difference to p.
(3) q should satisfy ontological requirements, of the explanation seeker.
The local constraints include: standards of the discipline, interests of the inquirer,

and various requirements for structurally valid explanations given by theories of ex-
planation. Khalifa then claims that local constraints should be satisfied in addition to
global constraints.

For YP, an explanation is correct when it satisfies: structural, informational and
ontological requirements. YP explicitly build their theory, based on Khalifa’s claims,

6To the best of my knowledge, Khalifa (2017, 171) following Cohen (1992, 4) to define believing
as: “belief that p is a disposition, when one is attending to issues raised, or items referred to, by the
proposition that p , normally to feel it true that p and false that not-p, whether or not one is willing to act,
speak, or reason accordingly.” As opposed to this, grasping that q explains p, as supported by a specific
phenomenal hue of satisfaction, disposes the epistemic subject to act, speak, or reason accordingly.
For YP, q explains p is assimilated as an explanation when the subject reasons that q explains p, and
this predisposes the person to further reason by the explanatory pattern of the explanation in similar
cases (Yu & Petkov, 2024; Petkov, 2015). In a nutshell, believing can be epistemically ambivalent, whilst
understanding as an outcome of a problem-solving activity is not.

7Recent studies in problem solving (such as writing an essay) using a search engine, LLM and brain-
only support a similar picture (Kosmyna et al., 2025). Participants in the study that used LLM were
much less inclined to critically evaluate the LLM’s output, whilst participants who were in the brain-
only group reported higher satisfaction and demonstrated higher brain connectivity, compared to other
groups. One can easily argue that in both cases, subjects believe the output (that is, they have relevant
concept possession). However, in the brain-only case, their emotional and cognitive involvement is
much stronger.
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as to deal with cases of explanations based on falsified but still used theories and
idealizations. An important caveat is that their theory emphasizes that these criteria
are not independently satisfiable.

For both theories, the objective criteria also lead to the characterization of two
phenomena related to understanding – proto understanding and understanding based
on falsified yet still used science.

The former, for Khalifa, arises from explanations that fall short of being correct,
since they do not satisfy one’s relevant ontological requirements, but play an indirect
role for later correct explanations. The latter concerns explanations that can still be
asserted as satisfying relevant criteria for approximate truth and ontological commit-
ments, however coached in some contextually specific practical boundaries.

For YP’s theory, the judgments are similar except for one caveat, since their
theory emphasizes that understanding is a consequence of a problem-solving activity,
the ontological status of an explanation, its informational content and structure are
not independent. These criteria for YP are interdependent, which means for them,
global and local constraints mutually influence each other, and cannot be satisfied
independently. Consequently, it is possible to claim that the same explanation in a
different context and historical period can offer understanding, misunderstanding, or
partial or proto understanding based on falsified but pragmatically useful theories.
That is, the same explanation can be objectively correct, incorrect, or partial solution
to a problem. This depends entirely on the contextual constraints that the problem
sets.8

What then are the different theories of misunderstanding that stem from these
definitions of understanding?

3. Misunderstanding

The definition of misunderstanding that YP offer is:

8Following Laudan (1977), Danto (1985), and Mantzavinos (2016), YP similarly embrace the idea that
scientific and epistemic standards are not a-historical. That is, the standards for successful problem
solving and explanations are not separate from those that set ontological ones. They are interdepen-
dent. This follows from Danto’s agnosticism for the existence of historical facts, independent from
any narration about them. Combined with Laudan’s pessimistic meta-induction, this historical contex-
tualism permits a sort of somber deduction argument. In a nutshell, the idea is that one can first
attest that one has no knowledge of the future. Consequently, one does not know how ontological
and practical standards of future science would be. However, one knows what current standards are
and has an abundant historiographical record of past science. Therefore, two judgments are available
for past science: one based on the historiographical record, and one based on the current conceptual
frameworks for scientific standards. These are both legitimate readings of past science, however they
essentially resolve different explanatory problems. One is the problem of: “What have the standards
of explanations and understanding been?” The other: “What are the current standards of explanations
and understanding and from their perspective, what does past science look like?” The latter permits
a potential somber deduction over the explanatory information about the same phenomena from past
science, given the present standards, and offers a clear judgment of how close past explanations are
from the current ones. This is a place where both realism and anti-realism can agree on.
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Misunderstanding is the epistemic failure, that occurs when a correct explana-
tion is offered, that explanation can be in principle grasped (as the epistemic
abilities and skills of the explanation seeker are sufficient for its grasping), but
understanding of the explanandum through that explanation is blocked by a mis-
match between the features of the explanation and the epistemic inclinations of
the explanation seeker (Yu & Petkov, 2024, p. 20).

RK explicitly compare their claim with that of YP. For them misunderstanding is:

Yu and Petkov claim that grasping incorrect explanations results in a lack of
understanding, while we argue that believing an incorrect explanation results
in misunderstanding (Rice & Khalifa, 2025, p. 7).

Another key difference is that RK focus not on what misunderstanding is, but
on the corrective process that can make misunderstanding valuable – the processes
which transform incorrect explanations to correct ones. They also add that, believing
an incorrect explanation and misunderstanding can be valuable if:

S1’s misunderstanding possesses some epistemic value if at least one other agent
S2’s understanding is a reliably formed corrective response to S1’s misunder-
standing (Rice & Khalifa, 2025, p. 6).

Both theories then have a mismatch in their definitions of misunderstanding and
in their aims. YP explore misunderstanding as rejecting a correct explanation, as well
as what makes this possible. RK focus on characterizing valuable misunderstanding.

However, I believe that both theories can be fruitfully combined (see section 5).
As we shall see, I argue that YP’s theory defines misunderstanding more plausibly,
whilst RK’s idea of studying the corrective processes that follow misunderstanding
can still hold.

3.1. YP’s theory of misunderstanding

YP begin their analysis with the idea that a complete theory of understanding
should cover a whole spectrum of related phenomena. The ordering which YP seem
to offer to this spectrum is that, at the negative end lies lack of understanding, fol-
lowed by explanations that clearly miss the mark, and then misunderstanding. On the
positive side, they grade proto understanding, incomplete explanatory solutions, and
finally proper understanding based on correct/complete solutions of explanatory prob-
lems. To clarify this, let’s consider the problem: “Why did Merry dye her hair black?”
(occurring in a pragmatic and psychological context) and the following explanatory
answers:

A. We do not know.
B. Because aliens from planet X beamed her to do so.
C. Because she uses hair dye.
D. Because she bought a black hair dye.

71



Stefan Petkov

E. Because she got motivated to embrace a gothic style after listening to Type
O Negative’s Black No. 1, bought and used the aforementioned dye color.

Note that A and all the possible answers of type B (all planetary systems where
aliens could possibly exist and possess relevant technology), would not get us close
to the correct explanatory answer. Both answers thus count as incorrect and do not
extend our understanding. This is because saying nothing and saying the wrong thing
equally do not advance us towards the right answer. C gets us closer, by being on
the right track; however, it is still wrong, as it merely states the preposition of the
explanandum. Nevertheless, we can perhaps count it as proto understanding, since it
suggests the right context in which we should seek the answer. D counts as a partial
solution, because it gets closer to the direct and complete answer E, which then offers
the only correct explanation.

Why would YP put A and B in the same category of being incorrect, and also
leading to a lack of understanding? It is in great contrast to claiming that B leads
to misunderstanding, and that only A signifies lack of understanding, as RK’s theory
suggests.

On close scrutiny, A and B show that there are potentially an infinite number of
incorrect but possibly valid answers to any factual explanatory question, and that this
set includes epistemic silence. Note also that a logically invalid proposition, or one that
does not form a proper explanatory inference with the explanandum, results automat-
ically in an incorrect explanation. The set of invalid propositions is infinite, therefore
there are an infinite number of incorrect explanatory answers to any well-formed ex-
planatory question. Once we add the set of valid propositions (well-formed answers)
that result in a false but possible answer, the number of incorrect explanations vastly
outnumbers that of correct or partial ones. Consequently, we can argue that the epis-
temic outcome of incorrect explanations is exactly the same as the one for having no
explanation whatsoever.9

To conclude, note that YP’s theory offers a neat organization of the spectrum
of understanding. This permits their theory to remain consistent with previously
established categories – those of proto understanding and understanding based on
falsified yet still used science. As a consequence, YP do not relate misunderstanding
with explanations that fail to satisfy some of the objective requirements for being
correct explanatory answer. Instead, they reserve misunderstanding for the failure
that occurs when there is a mismatch between the objective criteria for a solution
and the subjective expectancy for what would count as a solution. That is, when a
potentially correct explanation is offered and an agent fails to grasp it, not because of
lack of relevant knowledge or abilities, nor because the explanation is not potentially
a correct answer to the explanatory problem, but because the said explanation does
not satisfy her epistemic inclinations of what a correct answer ought to be.

These inclinations, as YP describe, are a form of bias. It occurs due to the emo-
tional hue of understanding and tendency to seek a solution that conforms to previous

9I will return to this problem again when I discuss RK’s idea that asserting incorrect explanations
can be valuable (see section 4.2)
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epistemic successes. Inclinations, YP argue, might block people from asserting an oth-
erwise correct explanation, because it does not conform to such biases. This for YP
can happen even when the person has relevant abilities, skills and knowledge to grasp
the correct solution.

Importantly for YP’s theory, misunderstanding can occur due to asserting both an
incorrect explanation or a partial explanation, since inclinations from such explana-
tions can block us from asserting a correct explanation. Hence YP’s theory generalizes
over all these cases.

For them then, misunderstanding firstly is a subjective epistemic error and sec-
ondly describes a specific contextual situation. That is a situation where the informa-
tion for grasping a correct explanation is available or within the epistemic grasp of
a person.

To summarize, YP’s theory’s main points are:
(1) Misunderstanding occurs only in the presence of skills and abilities to reach a

correct explanation.
(2) Misunderstanding generalizes over asserting incorrect, partial or quasi expla-

nations, when the relevant epistemic inclinations block agents from reaching a
correct explanation.

(3) Misunderstanding is not a result of asserting an incorrect explanation alone.
Neither having no-information nor having the wrong-information helps us to
be on the right track towards a correct solution, hence both can be described
as lack of understanding.

3.2. RK’s theory of misunderstanding

RK do not focus on analyzing misunderstanding alone. More importantly, they
wish to convey the idea that misunderstanding can be valuable. According to them,
misunderstanding can trigger a corrective process which transforms one inquirer’s
misunderstanding to another inquirer’s understanding. Such misunderstanding then
becomes valuable for the inquirers that correct it. Nevertheless, to describe these
corrective processes, RK must first draw the line between misunderstanding and lack
of understanding. For them, lack of understanding concerns cases where one has
no explanatory information whatsoever, whilst misunderstanding occurs when one
believes in an incorrect explanation. This is one key difference between the two
theories of misunderstanding.

RK also claim that, neither does a misunderstander need to abandon her mistaken
explanation, nor does the knowledge required for a correction need to be available to
her. A mistaken explanation can be amended by others at any later time and at no
cost to the epistemic subject that has propagated the mistake (Rice & Khalifa, 2025).
This is another key difference between the two theories.
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According to RK their generalization of misunderstanding as believing the wrong
explanation and describing relevant corrections as available at no cost (of the misun-
derstander) and at any later time, makes their theory more generally applicable than
that of YP. They also suggest that it might also discriminate more plausibly between
misunderstanding and lack of understanding. Nevertheless, I believe that in light of
the distinctions that YP make this move is not justified (see section 3.1 and 4.2).

Crucially, RK do not make a distinction between valuable and non-valuable mis-
understanding, and thus between different types of mistaken explanations. They also
do not offer necessary and sufficient conditions for valuable misunderstanding, by
claiming that there could be many corrective processes and their preliminary goal is
to describe only three of them. They only provide sufficiency conditions for misun-
derstanding. The three processes, by which people can reach understanding when
correcting mistaken explanations, require them to:

(1) Consider mistaken explanations only as potential explanations.
(2) Draw true counterfactual claims from investigating mistaken explanations.
(3) Develop methods and discover evidence that permit them to distinguish mis-

taken (yet possible) explanations from correct (hence actual) explanations.
RK illustrate these three processes by three historical cases of mistaken expla-

nations: intelligent design as an explanation of evolution, explanations of autism as
caused by vaccines, and the dispute between Darwin and Kelvin. For brevity, I discuss
only two of them: Darwin vs Kelvin (Burchfield, 1990) and autism caused by vaccines
(Wakefield et al., 1998; Rao, 2011).

RK do not offer explicit explanatory problems as a framework to reconstruct
the dispute between Darwin and Kelvin, but I believe it is useful to at least roughly
try to frame the dispute as an explanatory one. Darwin explained species formation
as a gradual process of phenotype change via natural selection (Darwin, 1859). This
explanation entails that in order for the gradual process of selection to hold, the age
of the Earth should support a very large number of biological lineages. Darwin never
gave a specific estimate of the age of the Earth, nor did he offer any explanation
for such an age. The age of the Earth was an element in his explanans and not an
explanandum for him. That is, if evolution by natural selection is sketched as a causal
explanation, then the age of the earth would be a supportive cause to the effect of the
existence of multiple species.10

Kelvin, on the other hand, favored a theistic evolution, which permitted much
faster species formation (Bowler, 1983). He was not a biologist but a mathematical
physicist and an engineer. His scientific focus also wasn’t on explaining species for-
mation. Instead, his estimates of the age of the Earth were driven by an interest in
thermodynamics and the shape of the planet. His views on the age of the planet
changed over time, yet he ultimately settled on 20–40 million years. A key point in his
calculations was that the Earth is uniform in composition and cools off as a rigid solid.

10Since typically effects do not explain causes, the presence of multiple species and the process of
natural selection cannot explain the age of the earth.
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From this brief outline we can note that, in one sense, Darwin and Kelvin had two
different epistemic projects. Darwin explained evolution, and Kelvin made a hypothe-
sis about the age of the planet and justified it using the physics of his time. In another
sense, however, they had two competing explanations of evolution (natural selection
vs. theism) and two inconsistent factual claims about the age of the Earth.

RK do not make these distinctions explicit. Rather, they focus only on the claim
that Kelvin had a mistaken estimate of the age of the Earth. They further propose
that his misunderstanding was valuable for both physics, geology and biology, as it
pushed scientists to seek correct solutions. Physicists (Perry, 1895) showed that if
the Earth is not rigid and homogeneous, its age could be much older (up to billions
of years). Darwin himself began thinking about sexual selection as one process that
could expedite evolution (Goodman, 2019).

According to RK, besides both seeking a better evolutionary theory and a more
precise estimate of the age of the Earth, Kelvin’s misunderstanding was valuable be-
cause scientists also gained counterfactual information: “How old the Earth would be
if Kelvin’s assumptions were correct”.

RK draw a similar picture for their other case study – that of explaining autism
by vaccination. In 1998 Wakefield and his colleagues performed a study, according to
which there is a link between the measles, mumps, and rubella (MMR) vaccine and
developmental disorder in children, i.e. autism (Wakefield et al., 1998). Their causal
explanation was that these vaccines cause enterocolitis, which in turn leads to disorders
in neurological development. Despite the small sample size (n=12), the uncontrolled
design, and the speculative nature of the conclusions, the paper received wide publicity.
Parents were concerned about the risk of autism, and MMRR vaccination rates began
to drop. Eventually, Wakefield’s study was retracted and criticized for its small sample
size and poor methodology. Later studies showed that even as a hypothesis, this causal
vector of autism was implausible (for a short overview and references, see Rao, 2011).

RK claim that Wakefield’s explanation functioned as a valuable misunderstanding,
because it permits two out of three corrective processes. One is to consider alternative
explanations, to quite:

Finally, the scientific community responded to Wakefield’s claims by consid-
ering vaccines as a potential cause of autism and proposing several alternative
hypotheses that might account for the results (e.g., poor sample size or spurious
correlation) (Rice & Khalifa, 2025, p. 8).

And one is to gather counterfactual information:

Finally, autism researchers considered three mechanisms whereby vaccines
might cause autism: encephalopathic proteins caused by damaged intestinal lin-
ing; neurotoxicity of certain preservatives found in vaccines; and overwhelming
the immune system. . . (Rice & Khalifa, 2025, p. 9)

Both claims immediately invite criticism, since RK’s definition of valuable misun-
derstanding is not satisfied by Wakefield’s research as a case study. As we saw above,
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for RK misunderstanding is valuable, if some other agent’s understanding is a reli-
ably formed corrective response to an incorrect explanation. That is when one forms
understanding (i.e. obtains a correct explanation) as a consequence of such corrective
process. However, since no correct explanation is offered to “Why do vaccines cause
autism?”11, nor to “Why is there autism?” none of the corrective responses actually
provide understanding – the kind of understanding described by Khalifa in his previ-
ous work, as knowledge of correct explanations (see section 2). But RK claim that in
this case understanding is brought by “gaining counterfactual information”, that is, by
understanding the potential mechanisms through which vaccines could cause autism.
However, as we saw (in section 3.1), there is a good argument for why incorrect ex-
planations (even possibly true) do not extend our understanding. As such, I believe
YP’s theory can offer a much better assessment of Wakefield’s explanation, (at best)
as leading to lack of understanding or (at worst) as sidetracking potentially positive
research on autism. This leads us to the next section on criticisms of both theories.

4. Criticisms of two theories of misunderstanding

In this section, I will present some criticisms of the two theories of misunder-
standing. My criticisms mainly concern two questions:

(1) Are these theories internally coherent?
(2) Are these theories rich enough to capture all related phenomena?
The critical problem the first question poses is: whether these theories keep the

existing distinctions intact, when they define misunderstanding and lack of understand-
ing. These existing distinctions should include proto understanding, and understanding
based on falsified yet still used science. The second question concerns whether these
theories map the whole spectrum of understanding, which questions whether there
are related phenomena that remain outside of the scope of any of the theories.

My short answer is that RK fail to properly address the first problem, which
then presents a significant challenge to their theory as a theory of misunderstanding.
Nevertheless by focusing on corrective processes their theory offers a broader scope.
On the other hand, YP’s theory can properly address the first problem but not the
second, in that the theory is internally coherent but does not properly address the
dynamics of the corrective processes that stem from misunderstanding.

4.1. Shortcomings of YP’s theory

RK point out that YP’s theory has two main problems: a lack of generality, and
rigidity. Here I agree with the first problem, but not the second. I shall argue that
YP’s characterization of misunderstanding is more plausible than that of RK. As such,
YP’s theory does not suffer from being too rigid.

11No correct factual explanation is possible given the false preposition of the why question (see van
Fraassen, 1980, pp. 139–140 for similar treatment of what he calls foolish and dumb questions). For
further analysis of the question in a modal context, related to our world, see section 4.2.
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RK believe that their theory more plausibly distinguishes misunderstanding from
lack of understanding. To quote:

Yu and Petkov (2024, 64) claim that grasping incorrect explanations results in a
lack of understanding, while we argue that believing an incorrect explanation
results in misunderstanding. In many cases, one lacks understanding because
one has no beliefs about an explanation of a phenomenon. For example, many
middle-aged men feign no hypotheses about Taylor Swift’s latest fashion choices.
It seems more plausible to say that they lack understanding of Swift’s wardrobe
preferences than that they misunderstand these preferences (Rice & Khalifa,
2025, p. 7).

This critique is incorrectly placed. As we saw (in section 3.1), for cases where
no explanation is offered and sought, YP’s theory would claim that the person lacks
understanding, not that she misunderstands.12 This is the same epistemic outcome as
described by RK.

A further critique from RK is that YP’s theory is overly restrictive, since RK claim
that individuals can misunderstand even if no correct explanation is available. They
illustrate this with the example that both Kelvin and Wakefield misunderstood, due
to them believing incorrect explanations, even when no correct explanations of their
respective explananda had been offered.

This critique is also not well placed, as we shall see for Kelvin’s case there was a
better explanation available that Kelvin rejected – that of his assistant Perry. Moreover
one can also argue that Kelvin’s understanding of the age of the Earth could be seen
as a form of proto understanding (see section 4.2) and not of misunderstanding. Both
these perspectives are well within YP’s theory’s scope.

Considering Wakefield’s explanation, YP’s theory would render it as a lack of
understanding, since no correct explanation is possible for a false explanandum (see
section 4.2). I shall further argue that Wakefield’s case constitutes a significant prob-
lem for RK. This is because the correction of Wakefield’s case essentially consists of
rejecting the explanandum altogether and not of arriving at any correct explanation
and thus of understanding of autism.

Finally as we shall also see (section 4.2) Laudan’s pessimistic meta-induction poses
a significant challenge to the claim that an explanation can be incorrect and lead to
misunderstanding in an ahistorical context, that is when a correct explanation might
become available in.

Given these points, I believe YP’s theory lacks generality not because it fails to
properly distinguish between various epistemic outcomes, but because it is not suffi-
ciently descriptive. That is to say, YP, as opposed to RK, do not make a distinction
between different types of corrections. As such, RK’s theory more plausibly describes
different corrective processes.

12When offered a correct explanation, an agent who has no previous relevant beliefs would also lack
an inclination to reject it.
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But for now, we can conclude by asserting that RK’s critique has some merit.
YP’s theory is indeed too narrow. Their theory does not acknowledge the different
consequences of having the wrong explanation. That is grasping the wrong explana-
tion could both lead to misunderstanding as rejecting a correct explanation but also
not to seek a correct explanation to begin with. As we saw (in section 2.1), to YP the
positive phenomenology of grasping signals to the person to stop any further inquiry
into the problem. Consequently, a person that grasps an incorrect explanation might
not attempt to discover the correct explanation, because she already has accepted an
explanation that is coherent with her current beliefs. RK’s approach is much better
equipped to handle such cases. For them, the corrective process is the focus of mis-
understanding. This suggests that one’s healthy skepticism could play a positive part
in eventually reaching positive epistemic outcomes (see section 5).

4.2. Shortcomings of RK’s theory

I see two serious flaws in RK’s theory. One involves the problem that, as it stands,
their definition of valuable misunderstanding can lead to a mismatch of judgments
on whether some incorrect explanations generate misunderstanding, proto under-
standing, or a complete lack of understanding. The other main criticism is that the
corrective processes they suggest are too loose. It is easy to illustrate both problems
with RK’s own examples: Kelvin VS Darwin and Wakefield’s explanation of autism.

Considering Kelvin’s hypothesis about the age of the Earth and its explanation, we
can also frame his results (taken separately from the critique of Perry) as generating
proto or quasi understanding. To see this, we must first note that RK claim that the
difference between ¡idealized and therefore strictly speaking false explanations¿ and
¡incorrect explanations¿ is that incorrect explanations involve some false central beliefs
about why the phenomenon has occurred (Rice & Khalifa, 2025, 6). Looking closely
at Kelvin’s explanation as to why the Earth is 20-40 millions years old, we have two
central assumptions. One is Fourier’s law, and the other is that the Earth is a rigid solid.
Fourier’s law is still in circulation, whilst the hypothesis about Earth’s composition is
factually incorrect. Given the best scientific knowledge of his time, one of the two
central assumptions for his hypothesis could be taken as being correct. We also saw
(in section 2.2) that Khalifa defines proto-understanding as a result of explanations
that are on the right track. By using Fourier’s law, Kelvin’s hypothesis can be taken
to be on the right track towards better and more accurate ones. Thus, one can judge
that Kelvin actually had proto understanding of the age of the planet and did not
misunderstand it, since the laws of thermodynamics are essential for understanding
its age and cooling.

This critique can be extended even further. Recall that RK’s theory of misunder-
standing defines explanations as incorrect, when any future explanation falsifies some
of their central assumptions. This claim makes a theory of understanding vulnerable
to Laudan’s pessimistic meta-induction, because any future science is likely to reject
the central assumptions of past explanations.
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Returning to the debate about Kelvin’s estimates about the age of the Earth, I be-
lieve YP’s theory offers a much better framing. Their theory also suggests that Kelvin
misunderstood the age of the Earth. That is, he had a partial or quasi explanation for
the age of the planet, but rejected a better hypothesis that was within his epistemic
grasp. To clarify:

Kelvin correctly pointed out that Fourier’s law is relevant, but he could not have
known relevant facts about radiation which would have certainly changed his esti-
mates. On that account, it makes more sense to say that he lacked relevant knowledge
of radiation, and that’s one reason for his wrong estimates, whilst by pointing to the
relevance of Fourier’s law, he was on the right track.

However, looking closer at the science available to him at the time, some have
also suggested that his thinking was fundamentally flawed, because he rejected the
estimates of his assistant Perry (Shipley, 2001; England et al., 2007). Here investigating
the debate between Perry and Kelvin from the perspective of YP’s framework ren-
ders a cleaner historiographical reading. Firstly, because it involves a dispute within
physics and the emerging geology, and not between two (at the time) disconnected
disciplines, i.e. physics and evolutionary biology. Secondly, because the historiograph-
ical record of publications at the time clearly shows that Perry tried to improve on
Kelvin’s explanation (Perry, 1985) and that Kelvin considered and rejected Perry’s es-
timates (Kelvin, 1895). As such, this debate presents a clear case of rejecting a correct
(given the physics of the time) explanation that was within the epistemic grasp of
Kelvin. Therefore, considering the problem of Kelvin’s understanding of the age of
the Earth, it seems to me that it is better to describe his lack of knowledge of radiation
as ¡lack of understanding¿, and his missed opportunity to consider the Earth’s specific
structure as ¡misunderstanding¿, and his consideration of Fourier’s law as granting
him ¡proto or partial understanding¿. Given this reading, Darwin’s arguments for
much older Earth would have added only further weight for doubt in Kelvin’s initial
estimates. However, again Kelvin’s commitment to theism can be seen as an inclina-
tion that blocked him from asserting Darwin’s evolution by natural selection and thus
considering that the Earth could be much older.

As such, I believe YP’s theory provides a much cleaner and more accurate his-
toriographical reading of the debate, as it gives a crisp order of the spectrum of
understanding, lack of understanding and misunderstanding.

The second major problem for RK’s theory is that, their judgments of what makes
misunderstanding epistemically valuable hinges on corrective processes that are too
permissive. Essentially all the corrective processes they list involve asserting incorrect
explanations as possible. This permits defining valuable misunderstanding simply as
knowledge of possibility.

However, as RK themselves note, inferring true possibilities from false explana-
tions is straightforward (Rice & Khalifa, 2025, p. 11). The only thing one needs to do,
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if an explanation is logically valid,13 is to strap a diamond to it and the whole inferen-
tial structure becomes true and correct (in a possible world). However, a corrective
process that simply points out that an explanation is possibly true, by denying that it
is actually true, achieves very little epistemically.

This process consists of simply rejecting at least one proposition of the explana-
tion by showing that it is inconsistent with a fact. This can happen without actually
extending our knowledge of the facts that lie at the center of the explanandum. This
is especially problematic if the explanandum can be reconstructed as a conjunction
between a fact and a fiction. It is easy to illustrate this problem with Wakefield’s case.
The problem “Why vaccines cause autism” can be broken into the factual: “There is
autism in infants” and the hypothetical “Vaccines cause autism in infants”.

Since the explanandum is factually false, any valid explanans would result in a
possibly true structure. We can have any number of modally valid inferences “be-
cause vaccines have neurotoxic properties X”, all of which would result in incorrect
explanations.14 Considering one such property, then rejecting it as factually incorrect,
then moving to another possibility would not necessarily lead us an inch closer to
actually explaining autism.

In fact this dynamic is exactly what we see in the studies that followed Wakefield’s.
They rejected the validity of several hypotheses “Why vaccines cause autism”, and did
that without providing any novel explanation to the fact “Why there is autism”. No
correct explanation (of the cause of autism) was ever offered, since no correct expla-
nation in this context is possible to begin with. Instead, researchers simply rejected
the explanandum altogether.

Nevertheless, RK paint Wakefield’s case as offering valuable misunderstanding,
because according to RK researchers have gained counterfactual information. Yet
this violates Khalifa’s own definition of explanatory understanding, as knowledge of a
correct explanation, since no correct explanation is possible when the explanandum
is false. To clarify, a corrective answer to a false explanatory preposition, that consists
of an actual explanation, must go beyond the possibility space of the incorrect ‘why’
question. Such a correction has to first reject the explanandum, then paraphrase it
in a possibility space where there could be an actual answer, and finally arrive at this
answer. Such a correction however is not strictly necessary for a false ‘why’ question
(see van Fraassen, 1980, pp. 139–140).

Not only that, the claim of RK also leads to a picture of scientific progress very
much like the Red Queen’s race. To have scientific progress, one simply needs to
relate a fact to a fiction in an explanandum and provide a valid fictional explanans.
Since a fictional explanandum modally forks to an infinite number of equally plausible
explanations, i.e. all the possible worlds in which there is a causal vector between
autism and vaccinations, exploring this infinite set of possible worlds would count

13In fact, friends of paraconsistency can say that an invalid explanation can be true in the world
where logic fails.

14These explanations would be incorrect, since they violate relevant ontological commitments when
they are reasonable, as Khalifa (2023) claims.
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as “gaining counterfactual information”, and make each correction valuable. This is
because in each rejection of such an ¡explanandum/explanans¿ pair a correction would
need only flag some of the propositions of the explanans as false, thus not necessarily
exposing the culprit – the fact that the explanandum itself is wrongly postulated.

Instead, it is more plausible to propose that a corrective process should offer
a correct explanation in place of a false one. That is an explanation that satisfies
structural, informational and ontological requirements, and thus elucidates facts in
our world.

To summarize, the problem with the corrective processes, as described by RK, is
that they fail to guarantee correct explanations under Khalifa’s own definition. This is
because flagging possibilities as factually false does not necessitate a factually correct
explanation as a form of correction.

Nevertheless, I believe RK’s idea that valuable misunderstanding can be easily
amended. One can, for instance, distinguish between two types of corrective process,
which are fundamentally different:

(1) The processes that flag as false the preposition of the explanandum.
(2) The processes that flag as false some of the propositions of the explanans.
By now it should be easy to see that the latter would be epistemically more eco-

nomical and could lead to arriving at better explanations.
To conclude, although I believe RK’s account presents an interesting approach to

analyzing the processes that correct misunderstanding, their theory suffers from being
too loose. On the one hand, it blurs the existing categories of proto-understanding
and understanding based on falsified theories. On the other, it too loosely permits any
correction to render the wrong explanation, as epistemically valuable, as a correction
(and thus reach understanding).

5. Clearing misunderstanding towards a unified theory

From the criticisms raised in the previous sections, it should be clear that both
theories are partial. Hence, a unified picture that combines the positives from both can
be obtained. On one side, we can consider that YP’s theory characterizes misunder-
standing better. On the other, RK’s theory can be seen as offering a valuable insight
into the corrective processes that transform misunderstanding to understanding. If
we assert that misunderstanding is a rejection of a correct explanation, we can easily
have the following addendum:

Misunderstanding between two parties is resolved via corrective processes
that establish a correct explanation in place of a partial or incorrect one.

What would such a process entail? Returning to our framing of understanding
as having objective and subjective dimensions can be useful. On the objective side, a
corrective process needs to establish a correct explanation in place of an incorrect or
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partial one. Assuming that the incorrect explanation has a valid explanatory structure15,
we saw that there could be only two options where such an explanation could be wrong:

(1) The explanandum might be false.16

(2) The explanans could contain some or only false propositions.
In the first scenario, offering a correct explanation would reject the explanandum

by framing the problem properly. For instance, in Wakefield’s case, the correction
is constructed as a negation of the explanandum itself, as factually implausible, and
rejects his explanans as methodologically flawed. Note also that if no explanation
is offered to the central explanatory problem, “Why there is autism?” then the cor-
rection simply has shown that Wakfield’s explanation was wrong. That is, it did not
provide any understanding, yet also since no novel explanations have been offered,
our understanding of autism did not increase.

In principle, however, a corrective answer can both re-frame the explanandum
properly and provide a correct explanation. That is, a future correct explanation
of autism would explain what caused it in the subjects of Wakefield’s research. Yet
that explanation would not include vaccines, nor any of the vectors of autism that
Wakefield’s supporters have asserted. As such, it is safe to claim that Wakefield’s case
would be more properly framed as explanations that lead to a lack of understanding
(of the actual causes of autism).

In the second scenario, a corrective explanation would include asserting as true17

relevant propositions in the rejected explanans (if any), and replace only the incorrect
ones. Kelvin’s case presents an illustration of that process. That is, a correct esti-
mate of the age of the Earth includes laws from thermodynamics that Kelvin himself
considered, and rejects the idea that the Earth is a uniform solid.

On the subjective side of clearing misunderstanding, if we assert that misunder-
standing concerns rejecting a correct explanation, we have two sides in a debate:

(1) For the subjects who establish the correct explanation, the misunderstanding
can be valuable.

(2) For the subjects who reject the correct explanation, clearing their misunder-
standing requires overcoming relevant epistemic inclinations.

The first side is what RK’s theory characterizes. It is obvious that both framing
an interesting explanatory problem and offering a partially correct explanation can
be valuable. The former can spur novel research, if the scientific community asserts
that the problem is worth exploring. The latter (when a partial or proto-explanation
is offered) can be seen as being on the right track towards a correct explanation.
Both situations are well within the scope of Khalifa’s theory of understanding and

15Valid here means that the explanation obeys structural and informational requirements for a can-
didate solution to the explanatory problem.

16i.e. would fail under some reasonable ontological requirements, if one wishes to weaken the more
plausible claim that a scientific explanandum should be factual.

17Here partial, pragmatic or approximately true theories can potentially serve as an evaluation, if
one does not embrace an outright factivity for explanations.
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RK’s characterization of valuable misunderstanding, if the latter characterization of
corrective processes is made tighter.

We saw that there are significant logical and epistemic arguments, which deter
us from asserting that just considering wrong explanations as offering valuable coun-
terfactual information is sufficient for understanding. Instead, it is more epistemically
meaningful to assert that corrective processes should result in establishing the (actu-
ally) correct explanation in the place of an incorrect (but possibly true) one.

This leads us to the final side of clearing misunderstanding, when a subject needs
to clear her misunderstanding by asserting a correct explanation which she has ini-
tially rejected. Here, I should emphasize that asserting a correct explanation from
testimony and direct acquaintance are both realistic epistemic possibilities. In the
former, it is often the case that the explainer is tasked with not only conveying the
correct explanation, but also pointing out where the incorrect one has gone astray.
The misunderstander, then, needs to shed light on her own epistemic inclinations and
be ready to make necessary belief revisions. Here, openness as well as the ability
to accept criticism and critically examine personal epistemic stances would be valu-
able. On the other hand, mental rigidity as well as the inability to investigate other’s
arguments are detrimental for clearing misunderstanding.

Finally, it is also possible for an epistemic agent to make such epistemic revisions
by herself.18 Misunderstanding can also be framed more minimally as the situation
where the path to reaching a correct explanation is blocked, even though abilities
and skills for reaching such an explanation are present. As we saw, misunderstanding
occurs as a consequence of the positive reinforcing role of the sense of understanding
(Yu & Petkov, 2024). It is then possible (as the critics of the sense of understanding
point out (Trout, 2002) to be misled into asserting an incorrect or partial explanation
simply by the assuring feeling of insight that accompanies such an explanation. This
can happen when, at a later time, we might assert that this explanation was incorrect,
and arrive at a correct one. That is in a situation where we, as epistemic agents,
have the necessary skills and abilities to solve the explanatory problem by ourselves.
The following epistemic dynamic familiar probably to all philosophers can serve as
an illustration. Waking up early in the morning, we feel excited for a new solution
to a vexing problem with which we have struggled. But by the time we finish our
morning coffee, we consent that the solution in which we were previously so sure
would inscribe our names in the pantheon of philosophy, is actually a no go. Yet at
later time, when fully focused, we could arrive at an insight to that problem and a
solution that is truly valuable.

What is the cognitive underpinning of such a false sense of insight? Firstly we
should note that the literature on insight solutions is currently converging on the
idea that the sense of insight is reliable yet fallible. For instance, Laukkonen et al.
(2020) suggest that insight solutions depend on a coherence between our beliefs and
the vexing situation (an explanatory problem in our case). As such, a false sense of

18Special thanks to Krasimira Filcheva and Marina Bakalova for the insightful discussion on the
possibility of such an epistemic situation.

83



Stefan Petkov

insight can be experimentally produced by semantic priming (Laukkonen et al., 2020).
Relevant to our topic, this empirical result shows that if an agent has false beliefs or
if her beliefs are partial to the information required to solve an explanatory problem,
she can arrive at a solution that is partial or incorrect and have a misleading sense of
insight. Note also that the sense of insight as a mechanism would not be at fault here,
since it has not malfunctioned. That is, it has correctly pointed us to a solution that
increases informational coherence, yet the information it operated upon was false to
begin with.

What is important for us, then, is not the problem if the sense of insight is or is
not reliable, but instead that a false sense of insight can deter us from searching for
a correct solution (at least temporarily). Only after we consider the solution again,
this time focusing our mind on a larger set of relevant beliefs, can we discover that
the solution we had was no longer correct (i.e. coherent) and make space for a more
accurate insight to occur, as we arrive at a correct explanation.

To conclude, I believe that a coherent theory of misunderstanding and its related
corrective processes, is a step in the right direction towards a complete theory of
understanding.
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Abstract: Researchers and practitioners rarely take on a realist attitude about animalmodels in psychiatry. Why does this happen? I will argue that even the best among currentmodels fail to satisfy two requirements that demand care in balancing them one against theother: the psychological construct requirement and the mechanistic requirement. Failure tosatisfy them explains why researchers do not believe in them. I conclude by arguing that, ifone were to be a realist about animal models in psychiatry, interventionist and representationalaspects of that attitude would be inextricably mixed.
Keywords: animal models, psychiatric conditions, analogical reasoning, scientific realism,model validity.

1. IntroductionResearchers and practitioners rarely take on a realist attitude about animal mod-els in psychiatry. Why does this happen? The question is of immediate concern topsychiatrists and experimental neuroscientists. It also clearly targets the nature of themind, as it is gleaned from models of psychiatric disorders. And the details and limita-tions of animal models speak to the distinctive role animal models play in psychiatry,as opposed to more theoretical models in other fields of scientific inquiry.Why not be a realist about current animal models in psychiatry? I will argue thateven the best among current models fail to satisfy a set of demanding requirements,and such failures explain why researchers do not believe in them. But this explanationleaves the door open for some future animal models that may satisfy such require-ments. I conclude by arguing that, if one were to be a realist about animal modelsin psychiatry, interventionist and representational aspects of that attitude would beinextricably mixed.By an animal model I will understand the successful/corroborating testing on an-imals (e.g., rodents) of conjectures meant to apply to human beings. Animal modelshave gained wide currency in branches of medicine as different as psychiatry anddental health (La Follette and Shanks, 1995, pp. 142-143). The relation between animalmodels and their human targets has been described in different ways. Animal modelshave been said to be designed based on analogies between animals and humans (LaFollette and Shanks, 1995, p. 147), for the purpose of simulating human disease inthe animals (Piotrowska, 2013, p. 440), controlling the evolution and parameters ofthe animal disease, and then extrapolating attempted cures from animals to humans
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(Steel, 2010, p. 1058). These characterizations are not equivalent. Analogies betweenrodents and humans can also be the product of homology of structures, or of sharedgenes, as opposed to intervention-induced simulation of disease. And controlling pa-rameters in animal models far outstrips what can be extrapolated from animals backto the human case.Representation in animal models, if achieved, can be of several kinds (Piotrowska,2013, p. 445). It can be behavioral (symptoms or impairments of animals stand forthose of humans), it can be structural (structures causally responsible for behaviorsin animals stand for those in humans), it can be aetiological (environmental or struc-tural factors in animals carry over to the human case), or therapeutic (medication orbehavioral therapy successful in animals might be possible for humans). An intuitivedemand might be that therapy, structure and behavior should be causally correlated(La Follette and Shanks, 1995, p. 147), though only correlations (not causation) areavailable as experimental evidence.Practical concerns are extremely important in the design and use of animal mod-els. These applications include the possible cure for a disease, but also prevention byscreening tests (Willner, 1984, p. 11). Researchers are partly motivated by seekingfunding opportunities from private companies (Cartwright 1991, p. 65) or authoriza-tion to carry out experiments from the FDA and to move from the animal model stageto clinical trials (Chader, 2002, p. 393). These different uses to which animal modelsare put do not detract from the important question of representation: while what amodel is good for and what that model represents are very different questions (Mor-rison, 1999, p. 46), a realistic stance may legitimately ask about the extent to whichsuccessful representation is a guide to successful application outside the laboratory(contra Cartwright, 1991, p. 66). If laboratory intervention occasions some hypothe-ses about the animal models used, what does it mean to say that an animal modelrepresents its human target?
2. Construct validityAssessment of animal models of disorders typically involves a threefold distinctionbetween kinds of validity (Willner, 1984, p. 1). Predictive validity of a model consistsin the ability to make predictions based on the animal model that carry over, to somedegree, to the target human system. Face validity of a model consists in the abilityto replicate human symptoms in the animal model and rescue the induced effects bybehavioral training or medication. A model’s construct validity consists in the abilityto replicate not phenotypical traits, but their hypothesized neural or genetic structuralcauses.Practitioners (e.g., Willner, 1984, pp. 1–2) sometimes act as though prediction,face, and construct validity are different dimensions along which to assess the degreeof success of animal models. Yet animals are organisms, i.e., integrative systems(Piotrowska, 2013) where behavior, neural structure, and physiology are interrelated.This shows in the interaction between different kinds of validity. For example, weshould expect low scores on both predictive and construct validity if face validity doesnot obtain, since if not even the phenotypical trait can be represented, then it is hard to
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see how structures responsible for it, or medication meant to improve its impairments,can be provided.Predictive validity makes claims of predictive success, and face validity makesclaims of empirical adequacy (up to a degree) of the animal model to the target humansystem. Construct validity seems to make the claim that, if face validity obtains (upto a degree), then the structures responsible for those behavioral effects in animaland human are analogous. So, of the three kinds of validity, only construct validitymakes a representational claim that goes beyond empirical adequacy, namely, thatthe neural and genetic manipulations in the animal model could be blueprints fordesigning analogous treatments in the human case. (Still, the interrelatedness of thethree kinds of validity noted above makes the issue of representation relevant to allthree.)There are many measures of overall model validity. For instance, Willner (1984,pp. 1–2) proposes the strength of the correlation between test potency (on animals)and clinical potency (on human patients). More recent work (Strauss and Smith, 2009,pp. 16-19) suggests an increasing complexity from statistical and methodological stand-points. The different scores on construct validity will have the consequence that onecan only speak of models that capture theoretical constructs more or less, rather thanfully or not at all.Issues of measurement aside, construct validity is a notion borrowed from generalpsychology and later psychometrics. As Strauss and Smith recount (2009, p. 5), thevalidity of a construct was initially the validity of a psychological construct. Examplesof psychological constructs include disorders like anxiety or depression, but also moregeneral constructs like fear or satisfaction, or more behaviorally and physiologicallytestable ones, like anger or sleeplessness. Naturally, the notion of construct validity isgeneralizable so that the construct could stop being a psychological one. But this isnot possible in psychiatric models, where what is at stake is precisely how to modelin animals a human psychological phenomenon. The reason for calling it a constructcomes from the desire to distinguish unique clinical phenomena from their taxa be-longing to disease classification and operative in deciding on a diagnostic. So, anymodel of a psychiatric disorder has to worry about the validity of how it models somecore psychological construct. Animal models make no exception.
3. Psychological reality in animal modelsI will focus on an example. In Choi et al. (2012, pp. 1–3), fear is induced andconsolidated behaviorally in mice by associating tones heard by the mouse with footshocks. How well fear will have been induced and consolidated is measured by howoften the mouse freezes (or decreases locomotion relative to baseline) when hear-ing tones not accompanied by shocks. As it turns out, by a molecular manipulation,namely, decreasing the level of BDNF (brain-derived neurotrophic factor) in theirprelimbic cortex (by gene knock-down or by a targeted viral infection), mice havea diminished ability to consolidate their fear memories (they behave fearfully for a
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shorter time-span after fear inducement than control mice), and they have a dimin-ished ability to acquire fear memories (it takes a longer period of shock-training tostart behaving fearfully whenever they hear tones).What epitomizes this experiment is Bickle’s (2006, p. 425) maxim: “intervenemolecularly and track behaviorally”. This is typical of other experiments as well (cf.Parsons and Ressler, 2013 for a review). Bickle (2006, p. 427) goes on to claim that,because such molecular-behavioral correlations obtain, they make the appeal to higherlevels (neural networks, cognitive boxology) completely unnecessary, thus supportinghis own position of “ruthless reductionism” (p. 428). The reduction is supposed to bethat of cognitive function to molecular-behavioral correlations.While Bickle’s attitude is philosophically rather extreme, the pattern he highlightsis pervasive in animal models. One could, in light of §2 above, ask where the psy-chological construct in such animal models for anxiety or depression is. Choi et al.(2012, p. 3) speak of emotional memory formation and consolidation, especially fearmemory. But they do not even hint at the possibility of mouse psychology. Fear,the psychological construct, is tacitly equated with fear, the operational concept (cf.Sullivan, 2010, p. 878) defined by the experimental protocol of seeing which mousebehaviors are elicited by audible tones and electric shocks. The reasoning perhapsruns as follows: shocks are painful, so the mouse should be afraid (in some sense offear). So, whatever is actually happening with the mouse when it hears a tone aftertraining, experimenters should consider that to be an adequate substitute for fear ascharacterized in humans.In terms of psychological constructs, that reasoning spells disaster. The basicemotion of fear differs from both stress (physiological) and avoidance (behavioral).The behavioral reaction of freezing can have a variety of causes: an attention deficit, astressful environment for a normal perceptual organism, a general state of excitation,etc. Not only are these different psychological constructs, but some of them areeven operationally quite discernible from one another. But all count as “fear” forthe purposes of Choi et al.’s experiment, instead of just markers of fear. Analogousremarks could be made about Choi et al.’s characterization of mouse addiction tococaine (a reward-seeking behavior) as repeated place-preference for the chamberwhere cocaine is distributed – the behavior is clear, the molecular manipulation (sameas above, with BDNF) is clear, yet how the psychological construct relates to them isnot. Such lacunae in appropriately identifying a psychological construct are in no wayspecific to Choi et al. (2012). In fact, their study is an excellent one and opens newperspectives from the standpoint of general research in the area. The problem runsdeeper. As Choi et al. (2012, p. 6) recognize, their study is intended as a generalstudy of emotional memory that may impact studies of anxiety and depression, butmay also be useful for studies of normal fear and reward/satisfaction. What I takethe problem to be is that such a difference between (a) individual stimulus-dependentnormal psychological constructs, and (b) psychiatric disorders or syndromes such asvarieties of anxiety or depression, while it is amply documented in clinical humancases, can hardly be made sense of in animal experimental protocols.
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It is not by accident or by lack of experimental precision that animal models likethat of Choi et al. cannot capture the difference between (a) and (b). What suchexperiments achieve is exactly what Bickle praises them for: correlations betweenmolecular interventions and behavioral effects. But if animal models are supposed tobe analogical for what happens with humans if molecular intervention is mimicked bypharmacological intervention, then one should expect that something in mice shouldbe analogous to the psychiatric disorders of humans. Current experiments look forthat something at a molecular level (neurons and synapses, specific neuromodula-tors like BDNF), and in specific structures (e.g., the prelimbic cortex). Is this doubleassumption of localization of target psychological constructs correct?In human cognitive neuroscience, a popular theoretical framework (the “globalnetwork hypothesis”, Dehaene et al. 2006, p. 205) runs against the idea that cogni-tive functions can be localized in a way that is as finely grained as to make contactwith molecular interventions. It would follow that one mechanism evidenced in mice(BDNF-TrkB signaling in the prelimbic cortex), while it may be part of the fear-rewardpathway that somehow underlies both anxiety and depression, can in no way be iden-tified with one of the main determinants of such behaviors.Non-localization of psychological constructs is also supported by two episodes inthe history of neuroscience. The first is that early researchers took the amygdalato be the locus of emotional memory processing, whereas now surrounding corticallayers are assigned that function. Progress in research may reveal, in rodents justas in humans, that Dehaene et al. (2006, p. 205) are correct in implying that emo-tional processing is more widely distributed in the relevant pathways. If so, then thetheoretical value of currently established individual molecular-behavioral correlationis questionable, even when those correlations hold and the experiments establishingthem have sound controls. Secondly, consider a more recent result, namely, that thereward pathway is regulated the infralimbic rather than the prelimbic cortex (Choi etal., 2012), so it would be improper to assign even the same neural structures to mooddisorders like anxiety and depression.Sullivan (2010, p. 878) makes a similar point against Bickle’s reductionism, andsimilarly remarks on how widely spread implicit operationalist attitudes are among re-searchers in the field of spatial memory (e.g., Morris et al.’s (1982, p. 683) famous watermaze model). Her conclusion is that if progress is to be made in finding molecularcorrespondents for cognitive functions, there is “a role for representation in cognitiveneurobiology” (p. 886). By parity of reasoning, animal model experimentalists forpsychiatric disorders should, contra Bickle’s reductionist recommendation, considerthe differences between their intervention protocols and the psychological constructsthey wish to track.

4. The analogical argument involvedThe suggestions above allow for a more detailed consideration of what animalmodels are supposed to achieve in relation to psychiatry. Here is an argument patternthat could be instantiated by a successful animal model of a mood disorder:
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(1) Rodent behavior X is analogous to human behavior X’.(2) Rodent behavior X is caused by activation of the neural mechanism Y.(3) In rodents, the neural mechanism Y realizes/implements the psychologi-cal constructZ.(4) The psychological construct Z in rodents is analogous to the target psy-chological construct Z’ in humans.Therefore,(5) In humans, the neural mechanism Y realizes/implements the psycholog-ical construct Z’.A few words about this argument pattern. Notice first that it is an analogicalargument: it uses several features that are analogous in rodents and humans, andascribes a target property to humans on the basis of its obtaining in rodents. Theanalogical argument can then be challenged on the basis that rodents and humans areactually disanalogous in ways that are relevant to carrying over the target propertyfrom rodents to humans. As Bolker (1995, pp. 451–453) remarks, here are two salientdifferences:(i) Animal experiments are carried out in an extremely controlled laboratory en-vironment, and this undermines any kind of validity for animal models if conclusionsare to be ecologically relevant. If animal models are not even analogous to animalsin the wild, how will they be analogous to humans? This is critically important forpsychological constructs. For instance, could real-world environmental stress in a wartheater and during which soldiers may end up with PTSD be simulated by carefullytimed artificial shocks to rodents?(ii) Animal experiments are carried out with (and animal models rely on) selectedanimal lineages; such lineages will have been grown in laboratories, and selected forsome properties that make them more accessible to research than other lineages. IfBolker (1995, p. 453) is correct, the very reason why it is so practical to use someanimal population is because the animals are not representative of their species atlarge, and so (i) has extra force because of epigenetic changes in the population causedby a non-natural environment.Both differences should give us pause. But if they were so detrimental, then noanimal model would generally be valid (in any sense). However, many animal modelsin other areas of research (visual system, circulatory system, etc., cf. Chader, 2002,p. 393) are quite successful even though such differences obtain. While there aregeneral concerns about animal models, it may pay off to focus on what is specific toanimal models of psychiatric disorders and see if the argument pattern fits them.The argument pattern above is much weaker than the pattern presented in LaFollette and Shanks (1995, p. 147). The extra requirement that they impose is strong:that the neural and behavioral rodent components of the analogy be causally connected
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in a known way.1 It is one thing to say: intervene molecularly and then see whatbehavioral effects ensue; it is much more to demand that one knows which causalchains lead from neural causes to behavioral effects.A similarly strong line is present in Steel (2010, p. 1060 ff.); the notion of compar-ative process tracing (in mice and humans) implies that one can trace, in the animalmodel, the entire process leading up from neural structures to behavioral output. InSteel’s terms, what the argument above proposes is a very partial comparative processtracing. In Guala’s (2010, pp. 1074-1076) analogical rendering of Steel’s work, thisamounts to recognizing that the essentially partial character of animal (analogical)models is not in itself an obstacle to their success.The stronger requirement makes intuitive sense, and fits ambitious research pro-grams; why prefer my weaker version? The weaker version is more in line withcurrent models reviewed in Parsons and Ressler (2013, p. 150). And what we are afteris an explanation of why researchers demur from being realists about current animalmodels, so we need something that addresses the specifics of such models. ConsiderChoi et al. (2012). They intervene in the prelimbic cortex of mice (p. 4) and observebehavioral effects (p. 5). What the prelimbic cortex-motor behavior causal chains arein the mouse’s nervous systems is not a question they address. In trying to under-stand how their animal model works, a naturalistically prudent course of action is notto overburden models with exacting philosophical standards when models might faileven by practitioners’ more permissive standards. Of course, this does not eliminateall causal elements in the account. Premise (2) asserts the existence of a causal con-nection between neural intervention and behavioral output, and premise (3) assertsthat a realization relation obtains between neural activity and psychological constructsthat can be understood either causally or, more strongly, constitutively.A feature of the argument above stands out. Psychological constructs and behav-ioral effects are supposed to be analogous between rodents and humans. Bracketingthe worry that the vast majority of neuroscientists experimenting with animals simplyavoid the issue of psychological constructs, what would it mean for rodent behaviorsto be analogous to behaviors in humans? Consider another model (Jiang et al., 2010).The authors were looking for evidence about the development of rodent auditory cor-tex, but one of their key assumptions was that mice would exhibit place-preference forthe corner of a square open-field arena that had no music, because music, as opposedto silence, was a stressful environment for rodents (i.e., they could expect danger).How unstressed the mice were was measured by how often they would cross thecenter square of the arena in exploring the arena and all its corners (music or nomusic).

1La Follette and Shanks do not formulate their condition explicitly. What they say (1995, p. 147) iscontraposed: an animal model can be captured by an analogical argument, and any such analogicalargument needs to specify how the properties of what does the represented interact causally, if theanimal model described is to count as a causal analogical model. Even if my interpretation of theirconstraint might perhaps be stronger than what they intended, it is worth considering how strongerdemands may be placed on animal models than those of (1)-(5) above.
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In other words, in Jiang et al. (2010), stress (and anxiety) were operationalized bydecreased locomotion in rodents. But anxiety in humans is not confined to decreasedlocomotion but has important emotional markers. Moreover, it is intuitively very un-clear why decreased locomotion, as opposed to locomotor hyperactivity, is supposedto model anxiety better. In claiming that an animal model of anxiety is analogous toits human target, one should clearly distinguish between analogy (they can be put in a1-1 correspondence that has some structural/functional meaning) and similarity (theybehave alike). Jiang et al. make the analogy claim, not the similarity one. While per-haps important in capturing relations between other models, theorizing the similarity(Giere, 2004, p. 747) between animal models and their human targets seems not to bethe best route. Failure of similarity also questions the usefulness of assimilating theanimal model’s representation of target systems to a simulation (Piotrowska, 2013, p.440).A question is then quite pressing: what exactly is the structural/functional mean-ing of an analogy between human and rodent behaviors? Given that in rodents thefine-grained distinctions between normal reward and addiction, and normal fear andanxiety, can hardly be made, the analogy in behavior might depend on the existenceof analogous psychological constructs (premise 4). That would question the logicalindependence of premises (1) and (4). While such interrelations are likely to obtain,the argument pattern above seems more appropriate for current research becauseit points to the need for discussing psychological constructs (premise (4)), while notbeing oblivious to the experimental emphasis on tracking behavior (premise (1)).

5. Mechanisms and localizationPremise (4) mentions psychological constructs, and §2 above made a case foranimal models of psychiatric disorders to include them in any workable model ofclinical psychological human conditions. But premises (2) and (3) make reference toa neural mechanism that is supposed to be both causally responsible for behavioraleffects and realize the target psychological construct. How should such mechanismsbest be understood?In the model of emotional memory of Choi et al. (2012, pp. 5-6), the synapticmechanism evinced is that upstream (presynaptic) BDNF is transported to postsynap-tic tyrosine kinase (TrkB) receptors. Endocannabinoid retroactive signaling (includingTrkB mediated signaling) modulates presynaptic signals to fit demands of the postsy-naptic neuron (Castillo et al., 2012, pp. 70-72). This normal mechanism at a synapticlevel (for a large set of types of synapses) is disrupted if the BDNF-gene upstream isknocked-down, or if a virus is introduced which depletes prelimbic synapses of BDNF.Notice how, in Choi et al.’s case, the mechanism is specified well beyond the gen-eral characterization of entities and activities which produce regular changes fromset-up to termination conditions (Machamer et al., 2000, p. 3). The mechanism isclearly localized synaptically at a molecular level, and in the prelimbic cortex at ananatomical-structures level.This double localization is again typical of advanced current animal models. It alsoencourages further research, e.g., looking only at glutamatergic synapses instead of
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all kinds of synapses (Parsons and Ressler, 2013, p. 150). The mechanistic constraintis in this sense a template of current (good) models. As Zarate et al. (2006, p. 857)suggest, this is in contrast to what happens in the clinical case. Zarate et al. (2006,p. 861) present tests of the effects of ketamine (an NMDA antagonist) on depressedpatients. The point relevant here is that Zarate et al. indicate how ketamine fares muchbetter when compared to other antidepressants, and yet the administration of the drug(one injection per week) was site-unspecific. Even more advanced (pharmaceutical)antidepressants, then, lack the kind of localization that animal models of the samedisorders do include. In this sense, while animal models may end up playing littlejustificatory role when all the clinical testing on humans is said and done, they areinvaluable hypothetical analogue models (La Follette and Shanks, 1995, p. 159) in thesense that they provide hypotheses about how to chemically intervene at a synapticlevel that are more finely grained than what current pharmacological technology canimplement.However, the demand for a psychological construct and the demand for localizedmolecular mechanisms are somewhat in tension. The issue concerns what Mundale(2002, §3) describes as the physical scope of localization. If cognitive function is widelydistributed, then the corresponding mechanisms might have to be enlarged to wholeneural pathways. For example, if emotional memory processing cannot be pinneddown to any unique structure, it might best be seen as emerging from a fear-rewardpathway including the amygdala, the nucleus accumbens, the VTA, and the prelimbicand infralimbic cortices. At that point, if ever reached, it would make little senseto characterize so wide a congeries of neural structures performing very differentactivities as being mechanistic in any discernible sense. Rather than follow Machameret al. (2000, p. 18) in speaking of hierarchies of mechanistic schemata, it mightseem more epistemically prudent to confine talk of mechanisms to what happensat individual synapses or neurons, and to classify network-level processes as non-mechanistic in the narrower sense.Until a deeper understanding of emotional memory as distributed or localized en-sues, current animal models function under strong localization assumptions, at boththe molecular and anatomical level. For such models like Choi et al., Jiang et al., andthose surveyed in Parsons and Ressler, it is not the case that mechanisms in the rodentmodel are analogous to mechanisms in the human target systems. Rather, in agree-ment to the argument pattern above (compare (3) and (5)), they wish to claim it is the
same mechanism at work in the two species. The claim seems plausible at a molec-ular level, given evolutionary constraints, and a species-invariant characterization ofsynaptic transmission. Yet the claim depends on the narrow construal of mechanismssuggested in the previous paragraph. If activities in larger-scale structures counted asmechanisms, then failures of homology and developmental differences could under-mine the usefulness of animal models to human research.Given the two requirements of psychological construct and mechanistic neural re-alization are in relative tension, each may perhaps be relaxed to the benefit of the other.Yet both are important requirements. The operationalist attitude (against the first re-quirement) implicit in much current work, and the desire to assimilate synaptic-level
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processes to network-level processes (against the second requirement) are two temp-tations that can be resisted. Unfortunately, unless such requirements are consideredcarefully, Bickle’s sharp diagnostic of the situation remains accurate, and all that ani-mal models of psychiatric disorders will manage to produce will be well-documentedcorrelations between some behavioral effects and the molecular interventions thatwill have triggered them. But an interpretation (a) relating molecular intervention to(lack or rescue of) cognitive function, and (b) relating cognitive function to associatedbehaviors, would not be forthcoming just from molecular-behavioral correlations.
6. Realism, representation, and interventionIn §§2–5 I have argued that if one is to have a realist attitude towards animalmodels of psychiatric disorders, these would have to satisfy two requirements: the re-quirement of psychological constructs and the mechanistic requirement. While thereexist partly successful animal models of anxiety and depression that fail to satisfy theserequirements (in spite of being predictively valid to some degree), the requirements of-fer a justification for why researchers typically demur from adopting a realist attitudeconcerning them.Suppose that further research did deliver models that satisfied both of the re-quirements in §§2–5. How should a realist attitude towards such models be construed?Traditionally, one can distinguish between a representational realism (realism towardsvalues of variables in the model), and a realism vis-à-vis entities causally operative inexperiments or laboratory interventions (Hacking 1982, p. 72). I would like to suggestthat these two aspects (representational and causal-realist) are inextricably interwovenin the case of animal models for mood disorders.Animal experimentation is one area where the chances of understanding causationin interventionist terms (Menzies and Price, 1993, pp. 187-192) are among the highest.To say, with Choi et al. (2012, pp. 5-6) that BDNF-TrkB signaling in the prelimbic cortexcauses formation and consolidation of fear memory, is documented by intervening andcomparing to controls: what happens when the BDNF-gene is knocked-down, whenTrkB-signaling is artificially induced in spite of BDNF absence, etc. Researchers aretypically cautious so as not to make any claims of causation tout court, but only ofnecessary or sufficient causal conditions (Mackie, 1965, for an example cf. Jiang et al.,2010).When causal claims about BDNF are made, the existence of BDNF is assumed(both as a gene, and as a protein). But not only is it assumed, but the whole body ofknowledge about BDNF in particular, and about neurotrophins and neural modulatorsin general, is brought to bear on the conclusion from the experiment (when describingthe animal model). That body of knowledge is brought to bear in spite of the scarcityof general laws in the life sciences (Machamer et al., 2000, p. 7) because one canstill speak of a wider or narrower class of interventions under which a hypothesis isempirically supported (Woodward, 1997, p. S31). So, even though a set of fundamentallaws is not characteristic of life sciences, a theory in the sense of an explanation ofhow pervasive mechanisms work (e.g. synaptic transmission) does exist (Machameret al., 2000, p. 16). Relative to that body of knowledge, individual animal models are
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not autonomous (Morrison 1999, pp. 42–43), but depend on it for their overall validity(to whatever degree it might obtain).The novelties in a successful animal model of a psychiatric disorder are broughtto the fore in the background of accepted theoretical claims about what kinds ofinterventions may be performed at the molecular level and what kind of thing (eitherin terms of behavior, or of cognitive function) the experiment tracks. Unlike somecases in fundamental science (Hacking, 1982, p. 74, gives the example of differentanalogical models of the electron), belief in the existence of entities causally operativein experiments is not divorced from how those entities are theoretically represented.On the other hand, representation depends on experimentation too. It would bevery hard to see how hypotheses about human target systems could be advancedon the basis of animal models unless carefully controlled experimentation were per-formed and replicated with those animal models. The very point of using animalmodels is that it would a priori be very difficult to see what hypotheses about ani-mal models would carry over to their human targets in the absence of the lead ofexperimentation. This echoes a point made by La Follette and Shanks (1995, p. 159),since future animal models in psychiatry would allow a realist attitude only if the hy-potheses about humans were derived in ways that evinced an analogy between thecausal networks involved in the animal models and their human target systems (albeitI would add that such networks would of practical necessity be partial and focused onhow individual mechanisms or pathways might realize target cognitive functions).
7. ConclusionIn this text, I tackled the question of why experimental neuroscientists and psy-chiatrists alike are not realists about animal models of mood disorders. I explainedtheir reservations by the failure of current models of anxiety and depression to sat-isfy two requirements that need to be balanced: that of psychological constructs andthat of mechanism. This leaves the door open for the possibility of improvement inanimal models, which could warrant a less antirealist attitude. I sketched an argu-ment pattern that is operative in characterizing animal models, and I pointed to somelimitations in the current methodology for relating molecular manipulations, behav-ioral tests, and the cognitive functions posited. Finally, I suggested that a distinctivetrait of animal experimentation concerns the inseparability of representational andcausal-interventionist aspects in the resulting animal models.
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A MARBLED EPISTEMOLOGY: EMBODIED MODELING AT THE

INTERSECTION OF ART AND SCIENCE

Daniela Godoy∗

Abstract: This article argues that water marbling affords genuine, non-propositional un-derstanding – tacit, affective, and embodied – thereby strengthening aesthetic cognitivism.Marbling – floating pigments on water, manipulating them into patterns, and transferringthem onto paper – renders visible the dynamics of fluid motion, resistance, and emergence.Drawing on philosophical accounts of fictional modeling and aesthetic cognitivism, the articleuses select ideas from model-based science (idealization, parameter variation, counterfactualexploration) heuristically to illuminate how marbling fosters understanding through embodiedsimulation, imagination, and material engagement – without claiming that marbling is scientificmodeling or serves scientific aims. Techniques such as ebru and suminagashi are not merelydecorative; they foreground analogical, dynamic exploration of complex material behavior. Byenabling counterfactual reasoning, perceptual insight, and tactile grasp of uncertainty, marblingexemplifies a “marbled epistemology” – a fluid mode of knowing that softens the perceivedart-science divide by clarifying how artistic practice yields understanding. By “divide” here Imean a difference in aims and norms (truth-tracking explanation versus aesthetic, experientialinsight), not an ontological wall between domains.
Keywords: epistemic imagination, embodied cognition, fictional modeling, aesthetic cog-nitivism, hybrid epistemology.

1. Introduction: Unmixing the Great DivideThe long-standing “great divide” between science and art assumes they are gov-erned by fundamentally distinct aims and values: science seeks objective knowledgeand truth, while art is primarily associated with aesthetic pleasure and subjective in-terpretation. This dichotomy, inherited from Enlightenment-era epistemology andRomantic aesthetics, continues to inform both public discourse and institutional struc-tures (Frigg & Nguyen, 2020). Water marbling refers to a family of artistic techniquesin which ink or paint is floated on the surface of water or viscous liquid, manipulatedinto intricate patterns using breath, styluses, or combs, and then transferred onto pa-per, fabric, or other substrates. The result is a one-of-a-kind image shaped by theinterplay of surface tension, pigment behavior, and gestural movement. Unlike con-ventional painting, where marks are made directly on a surface, marbling composesits forms within a fluid medium – rendering visible the dynamics of flow, resistance,and emergence in real time. This aqueous process is not only visually mesmerizing,but conceptually rich, offering heuristic parallels for understanding fluid systems, em-bodied cognition, and aesthetic form, while remaining an artistic practice. However,
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recent developments in both the philosophy of science and cognitive aesthetics suggestthis bifurcation is not only simplistic, but intellectually untenable.In the philosophy of science, it is now widely accepted that many scientific mod-els are not literal representations of reality but intentional distortions – idealizations,abstractions, and fictional constructs designed to explore, simplify, or make sense ofcomplex phenomena. As Godfrey-Smith (2006) famously argued, scientific modelsoften behave more like fictions than mirrors; they do not represent the world as itis, but as it might be under certain imagined conditions. More recent accounts byFrigg and Nguyen (2020) elaborate this view by proposing a “fiction view of models,”wherein models are treated analogously to literary fictions: as structured imaginingsthat afford cognitive access to possible states of affairs. In what follows, I borrow thesemodeling notions analogically to clarify aspects of marbling’s practice; they are notused to collapse artistic aims into scientific ones.On the other side of the traditional divide, a growing body of research in aes-thetic cognitivism has shown that engagement with art and fiction often results informs of understanding and insight, not merely entertainment or aesthetic pleasure.Gaut (2003) and Currie (2020), among others, argue that narrative fiction, visual art,and even poetry can function as epistemic tools: they foster analogical thinking, sim-ulate experiences, and deepen our grasp of emotional, psychological, or social truths.Marmodoro (2020) further suggests that art enables what she calls “non-propositionalcognition” – ways of knowing grounded in perception, feeling, and embodied interac-tion. Freedberg and Gallese (2007) build on this by showing that artworks can elicitembodied and empathic responses, while Leder et al. (2004) demonstrate how evenabstract, non-narrative art prompts imaginative and affective engagement. Keen (2007)echoes this view, emphasizing that fiction and art do not merely convey facts but cul-tivate forms of psychological insight, empathy, and self-understanding. At the sametime, as Currie notes, such imaginative engagement is epistemically powerful yet fal-lible; my claim in this paper is therefore domain-bound to perceptual grasp, materialaffordances, and self-regulation within practice.Despite these developments, discussions around scientific and artistic understand-ing have largely remained disciplinarily siloed. Only a few scholars (e.g., Bueno et al.,2017) have attempted a serious comparison between the epistemic mechanisms atwork in the two domains. The result is a persistent epistemological blind spot: whilescience and art may share tools, techniques, and aims, our intellectual frameworksstill treat them as fundamentally distinct.This paper proposes that marbling – the embodied artistic practice of floating pig-ments on water and transferring their patterns to paper–offers a powerful case studyto rethink this binary. Historically practiced in Japan (suminagashi) and Turkey (ebru),marbling is both a meditative ritual and a material exploration of dynamic systems. Itengages physical properties such as viscosity, surface tension, and fluid motion in acontrolled but unpredictable way. Rather than equating marbling with scientific mod-eling, I argue that marbling can be clarified by concepts used in model-based science(idealization, structured variation, counterfactual exploration), because marbling like-wise works through intentionally unstable, abstract, and analogical scenarios. At the
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same time, marbling generates aesthetic meaning and affective response. It is notmere data visualization; it is sensuous thinking through materials.The central question this paper asks is:

Can marbling function as an epistemic artistic practice that yields under-
standing without propositional claims?I argue that it can. Through a close reading of marbling as embodied, affec-tive, and analogical practice – illuminated heuristically by concepts from model-basedscience and by aesthetic cognitivism – I show how it softens the perceived divide be-tween “truth” and “beauty,” “fact” and “imagination.” Marbling cultivates insight – intosystems, into self, into emergence and impermanence – without adopting scientificaims or inferential norms.This paper proceeds in six sections. Section 2 explores the epistemic status ofscientific models, focusing on their fictional and heuristic nature. Section 2 serves asbackground only; its modeling notions are used analogically rather than as identityclaims. Section 3 provides a phenomenological account of marbling as an artistic andepistemic activity. Section 4 engages with theories of aesthetic cognitivism to framemarbling as a form of experiential understanding. Section 5 discusses the role ofekphrasis – writing about visual experience – as a way of translating marbled practiceinto conceptual reflection. Section 6 analyses the role of convention in enabling bothartistic and scientific insight. I conclude by proposing a “marbled epistemology” thatholds promise for future cross-disciplinary conversations about art, science, and theshared pursuit of understanding.

2. Scientific Models as Fictional ToolsPhilosophers of science have increasingly recognized that scientific models oftenrely on deliberate distortion and idealization, functioning less like mirrors of real-ity and more like idealized constructs designed to facilitate understanding (GodfreySmith, 2006). Peter Godfrey Smith presents a vivid case for this “model-based” ap-proach: scientists craft simplified, hypothetical systems – rabbit populations withoutdeath, frictionless planes, ideal gases – not to assert their literal existence, but to ex-plore patterns, relationships, and dynamics in a controlled conceptual space (GodfreySmith, 2006). He observes that these models behave similarly to fictional domainsin literature: invented, counterfactual worlds with their own internal logic (GodfreySmith, 2006).Expanding on this idea, Frigg and Nguyen (2020) argue that scientific modelsfunction analogously to literary fictions. In their “fiction view,” models are craftedimaginings used to reason about possibilities, enabling scientists to draw inferencesabout how systems could behave (Frigg & Nguyen, 2020). Their DEKI account ofrepresentation further illuminates this dynamic: models denote target systems, exem-plify relevant features, are keyed up via translation protocols, and then imputed ontoreal-world phenomena (Frigg & Nguyen, 2020).
101



Daniela Godoy
Crucially, model-based reasoning supports non-factive understanding. Authorslike de Regt (2017) and Khalifa (2017) have argued that understanding often does notrequire strictly true premises. Instead, familiarity with how variables interact within astructured framework can yield insight – even if the model itself is idealized or sim-plified. For example, de Regt (2017) introduces the concept of “grasping” explanatorypatterns, showing that understanding isn’t reducible to truth-tracking alone. Khal-ifa (2017), likewise, emphasizes that “counterfactual understanding” – knowing howvariations would play out – carries significant epistemic weight.This philosophical stance aligns with Godfrey-Smith’s example of the frictionlessplane: although it misrepresents real-world physics, it still contributes to knowledgeabout motion dynamics. It allows one to understand the structure and consequencesof Newton’s laws within a hypothetical yet illuminating ideal case (Godfrey Smith,2006). Thus, modeling scientific understanding as story-like reasoning, rather thanpropositional mapping, serves cognitive advancement – even amid fictionalization.Why describe scientific models as fictional? The key philosophical insight is thatfictional models are objects of imagination. They enable scientists to simulate, experi-ment, and reason within possible worlds – contexts shaped by abstraction, simplifica-tion, or idealization. Like a novel or thought experiment, a model allows creators andreaders to explore what-if scenarios, test hypotheses, understand dependencies, andcultivate counterfactual reasoning (Frigg & Nguyen, 2020).This perspective has crucial implications for drawing parallels between art and sci-ence. If scientific models are structured fictions whose primary function is to cultivateunderstanding – analogous to the imaginative work of literature – then the supposedgulf between objectivity and subjectivity, fact and fiction, begins to break down. Sci-ence, in this view, is deeply imaginative, while art, too, constructs scenarios that fosterinsight.These insights ground the comparison to marbling: the practice creates con-trolled yet unstable material fictions – blended pigments that simulate fluid dynamics,emergent behaviors, or stochastic movement. Much like scientific models, marblingrequires manipulating variables and observing outcomes, forming embodied analogiesand patterns that resonate with viewers’ intuitions and percepts. It invites counterfac-tual exploration (“what if I drop more ink?” “What if I stir faster?”) and pattern recog-nition – all without propositional declarations. Accordingly, when I draw on modelingvocabulary, I use it heuristically: marbling exhibits modeling-like operations (ideal-ization, parameter variation, counterfactual play) in a practice-bound, artistic context.It cultivates non-propositional understanding in a neighboring region of exploratory,counterfactual, and pattern-grasping practice to that inhabited by scientific modelers,while differing in aims, norms, and outputs.

3. Marbling as embodied epistemic practiceThe traditional narrative of water marbling often emphasizes its visual elegance,decorative role, or cultural symbolism. However, when viewed through the lens ofembodied cognition and material engagement, marbling emerges not merely as an
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aesthetic activity, but as an epistemic practice – one that enacts knowledge throughdynamic interaction with matter. This section traces how the embodied process ofmarbling models the logic of scientific experimentation, while simultaneously produc-ing perceptual and analogical understanding.

3.1. Historical and material foundations

Water marbling traditions such as suminagashi (Japan) and ebru (Ottoman Em-pire) have been carefully preserved and passed down through generations, primarilyas artisanal techniques used for book decoration and manuscript margins (Loring,1942). While Japanese suminagashi traditions emphasized meditative and minimal-istic approaches using ink on plain water, Turkish ebru developed more systematicapproaches involving thickened water mediums and specialized tools such as combsand styluses for pattern manipulation. This evolution from contemplative practice tosystematic manipulation represents a significant development in decorative arts: mar-bling transformed from passive observation to active procedural control. The mar-bler’s practice evolved to involve real-time manipulation of fluid dynamics, creatingwhat can be understood as an analogical system where specific variables – includingmedium viscosity, pigment properties, and tool pressure – are systematically alteredto generate controlled structural transformations (cf. Weisberg, 2013). This helps ex-plain why marbling specifically matters epistemically: on-water formation with highsensitivity to initial conditions, tight parameterization (viscosity, surfactant, drop size,tool spacing), immediate perceptual feedback, and codified pattern grammars (battal,gelgit, taraklı) together foreground reliable counterfactual skill and fine-grained tacitcalibration in ways many other art forms do not. Jaffer’s (2018) mathematical anal-ysis of marbling confirms this. Using differential equations, Jaffer demonstrates thatmany marbling techniques – including the creation of gelgit (back-and-forth) or şal(shawl) patterns – can be precisely described as homeomorphisms of incompressibleNewtonian fluids. In short, marbling is not simply expressive; it models fluid behaviorthrough material abstraction and stylized distortion, much like scientific simulationsof turbulence or wave propagation (Jaffer, 2018).
3.2. Phenomenology and embodied knowledge

While mathematical modeling provides an external account of marbling, phe-nomenology offers an internal one. The marbler does not approach the tray as adisembodied technician, but as an affective, attuned body. The ink does not simplyobey mechanical laws; it responds to breath, rhythm, temperature, intuition. MauriceMerleau-Ponty (1945/2010) emphasizes that perception is never purely intellectual; itis “motor intentionality,” grounded in the pre-reflective body’s orientation toward theworld. The hand that releases the ink, the eye that tracks its spread, and the breaththat stirs the surface form a living system of perception.Artistic research has echoed this insight. Banfield and Burgess (2013), in theirphenomenological study of professional artists, argue that artistic flow is not merely anaffective state, but a form of embodied knowing. Artists report “thinking through the
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material,” where meaning arises not from planning, but from responsive engagementwith surface, resistance, and movement (Banfield & Burgess, 2013, p. 3). Similarly, inmarbling, understanding emerges not from preconceived intention, but from adjustingto the ink’s shifting behavior: if the pigment disperses too quickly, a marbler altersthe ratio; if it resists a comb, she modifies pressure.This aligns with what Polanyi (1966) calls “tacit knowledge” – knowledge that weknow how to use without being able to articulate. The marbler’s mastery is not re-ducible to a formula. It is enacted in time, through sensation, repetition, and materialmemory. In this sense, the marbler’s expertise exemplifies Polanyi’s tacit dimension:situational grasp that is actionable, teachable by demonstration, and reliably sensitiveto parameter change.

3.3. The tray as laboratory

If we understand scientific models as fictional, analogical systems for exploringabstract patterns (Godfrey-Smith, 2006; Frigg & Nguyen, 2020), then marbling can beclarified as a kind of embodied exploratory system that shares modeling-like oper-ations without scientific aims. The marbling tray is a microcosm – a dynamic fieldgoverned by change, constraint, and emergence. The practitioner adjusts one vari-able (drop size), observes its effect on another (spread diameter), and iterates. Theresult is a phenomenological experiment: not one that produces universal truths, butone that reveals structures of becoming.For example, when a pigment is floated on thickened water, its dispersion is shapedby surface tension, pigment density, water temperature, and the marbler’s deliverytechnique. Each action becomes a test. The comb, in this context, operates like a toolof systemic intervention – a gesture that transforms one configuration into another.As such, marbling mirrors the structure of a parametric model, in which initial con-ditions and transformation rules generate a range of outcomes. But unlike traditionalmodels which isolate variables for clarity, marbling’s power lies in its non-linearityand aesthetic opacity. The marbled pattern cannot be fully predicted or stabilized; itresists closure. This indeterminacy is not a flaw. It is a feature that aligns marblingwith systems thinking, emergence, and complexity – concepts increasingly importantin scientific modeling today (Mitchell, 2009).
3.4. From process to insight

While marbling may not offer propositional knowledge in the traditional sense, itfacilitates epistemic insight through material resonance. To marble is to think-with-water, to experiment-with-flow, to feel-with-color. The artist does not merely see re-sults; she intuits the logic behind them. This is why marbling, like scientific modeling,allows for counterfactual reasoning: What happens if I introduce a heavier pigment?What if I tilt the tray? What if I change the comb interval? These are not aestheticchoices alone—they are modeling-like exploratory questions about parameters andoutcomes. The marbler, in other words, is not just decorating paper; she engages instructured exploratory variation akin to model-play. Marbling, when viewed through
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the lenses of embodied phenomenology and model-based reasoning, emerges as aprofound epistemic art form. It is not just beautiful; it is cognitively rich. It doesnot merely represent the world; it models its fluidity, emergence, and contingency.In the hands of the marbler, the tray functions as a disciplined site of exploratoryvariation, the ink a medium that invites hypothesis-testing in a loose, practice-boundsense. As such, marbling deserves a central place in philosophical discussions aboutthe epistemic potential of art.

4. Aesthetic cognitivism and the epistemic role of marblingRecent work in aesthetic cognitivism challenges the notion that art is solely for en-tertainment or aesthetic pleasure. Instead, art can be epistemically valuable, fosteringunderstanding, insight, and even emotional intelligence (Currie, 2020; Gaut, 2003). Inthis section, I argue that marbling functions as an epistemic practice not just throughmaterial modeling (as shown in Section 3), but by engaging viewers – and practitioners– in cognitive processes historically associated with both art and science.
4.1. Art, fiction, and understanding

Gaut (2003) posits that art can convey knowledge through non-propositional means,such as sensory engagement, allegory, and visual metaphor. Currie (2020) extends thisby suggesting that narrative fiction allows readers to simulate social realities, fosteringmoral and psychological insight. Marmodoro (2020) goes even further, describing artas capable of generating non-conceptual forms of understanding, rooted in perceptionand imaginative simulation. Keen (2007) specifically emphasizes the role of narrativeempathy – the ability to internalize another’s perspective – as central to art’s epistemicvalue. By enabling counterfactual and analogical thinking, art resembles the fictionalmodelling seen in science, yet it achieves insight through different cognitive pathways– particularly affective and embodied routes (Currie, 2020; Marmodoro, 2020).
4.2. Marbling as a cognitive simulator

Marbling is not a traditional narrative form, but it shares essential characteristicswith both scientific and literary imagination. The process invites analogical reasoning(“ink behaves like a fluid,” “patterns resemble cellular structures,” “waves of color evokeemotion”), and supports counterfactual exploration (“What if I change viscosity?”, “Whatif I introduce combing in circles?”). These are precisely the forms of thought toutedby aesthetic cognitivists (Currie, 2020; Marmodoro, 2020; Freedberg & Gallese, 2007;Leder et al., 2004).Moreover, cognitive science shows that viewers can extract psychological insighteven from non-narrative artworks. Research in neuroaesthetics supports this: Freed-berg and Gallese (2007) argue that abstract forms evoke embodied empathy throughmotor resonance, while Leder et al. (2004) demonstrate how affective syntax – theinterplay of form, color, and movement – generates cognitive and emotional insight.
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This aligns with the way marbling patterns can evoke moods, feelings, and embod-ied responses (e.g., calming, turbulent, meditative), generating understanding withoutdeclarative propositions. At the same time, as Currie emphasizes, such imaginative en-gagement is epistemically potent yet fallible; here I restrict the claim to practice-boundperceptual grasp, affordance sensitivity, and self-regulation rather than generalizablepropositions.

4.3. Ekphrasis meets embodied representation

Ekphrasis – descriptive writing inspired by visual art – has traditionally been seenas secondary or decorative. However, in recent scholarship it’s gaining recognition asan artistic and philosophical tool in its own right, capable of carrying insight (Heffer-nan, 1993; Sontag, 1966). By writing ekphrastically about marbling, the practitioner-poet bridges embodied experience and conceptual reflection: how something looksbecomes entwined with what it discloses about systems, sensations, and the limits ofrepresentation. Ekphrastic reflection on marbling uncovers what it’s like to mar – thetactile choices, the mineral resistance, the flow of color – thus transforming embodied,pre-conceptual experience into shared insight. This process shows how marbling, likenarrative art, can lead to forms of mutual understanding – both of external phenomenaand of the self.
4.4. Insights, empathy, and self-knowledge

Artistic practices such as marbling do more than simulate external systems; theyprobe the artist’s own psychology. The fleeting swirls and balance of chaos lendthemselves to reflective metaphors about life’s impermanence, emotional complexity,and relational presence – much as narrative fiction prompts self-reflection (Currie,2020). The marbler, through subtle calibrations, learns about patience, spontaneity,failure, and acceptance – much as narrative fiction prompts self-reflection (Keen, 2007).In this way, marbling fosters what Schindler (2015) terms embodied tacit knowl-edge – awareness of one’s tendencies, constraints, and habits through hands-on en-gagement with materials (Schindler, 2015). This form of self-knowledge is epistem-ically valuable – not merely anecdotal – but foundational to creative and scientificinsight.
4.5. Synthesis: marbling as hybrid epistemic practice

By combining material modeling (Section 3) with cognitive and affective engage-ment (as shown here), marbling emerges as a unique form of hybrid epistemic prac-tice. It shares with science:
• model-based reasoning through controlled variation,
• emergent systems thinking, and
• counterfactual simulation, and with art:
• embodied cognition,
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• analogical resonance,
• narrative (or aesthetic) empathy,
• self-reflective insight.These do not sit on opposite ends of a spectrum but intertwine in practices likemarbling. To marble is not “just art” and certainly not contrary to scientific thinking– it is a hands-on convergence of imagination, matter, and meaning.

5. Ekphrasis as witnessing: writing with, not about, marblingIn the classical tradition, ekphrasis referred to vivid verbal description of visualscenes, prized for its rhetorical force and ability to “make present” what was absent(Heffernan, 1993). However, modern and postmodern thinkers have challenged theassumption that language can ever truly “capture” the visual. Instead, ekphrasis is in-creasingly viewed as a site of tension – between showing and saying, material presenceand conceptual grasp (Mitchell, 1994).In the context of marbling, ekphrasis takes on a new, intensified difficulty. Mar-bled surfaces resist indexical representation: they are non-linear, multi-centered, andemergent. They do not offer a stable object to describe, but a swirl of process andresidue. To write about marbling, then, is not to “represent” it but to enter into relationwith it – to write with the image as a co-constitutive event. Ekphrasis thus stabilizesand communicates elements of tacit, pre-conceptual grasp, making them available forinspection, teaching, and critique.
5.1. From description to ontological listening

To describe a marbled surface is already to misrepresent it. The ink’s movement,the weight of the brush, the breath that stirs the water – these are untranslatablegestures, ephemeral acts. The final print is not the art itself, but its trace: a frozenecho of an interaction that no longer exists.In this sense, ekphrasis becomes not description but testimony – a speaking of theexperience of being-with the material. This echoes Adriana Cavarero’s (2005) argu-ment that voice is irreducible to logos: to speak is not merely to convey information,but to emanate presence. Similarly, to write ekphrastically about marbling is to voicethe silent logic of the medium, to acknowledge that the water and the ink “speak” informs that language cannot replicate.Cavarero insists on the uniqueness of voice – its timbre, texture, and temporal-ity – as a mode of singular embodiment. Marbling, too, carries this singularity. Eachpattern, though built from conventional strokes and tools, contains irreproducible ges-tures, micro-variations shaped by time, hand, and emotion. Ekphrastic writing, then,becomes a mode of attunement – not capture, but correspondence.
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5.2. Irigaray and the ethics of proximity

Luce Irigaray (1993) speaks of an ethics of “being two,” where relation is not basedon mastery or comprehension, but on respectful proximity. To relate ethically is toresist the temptation to subsume the other into the self, to allow for alterity. Writingabout marbling, in this sense, requires a poetics of restraint: a willingness to let theimage retain its opacity, to speak obliquely, to whisper rather than define.Irigaray’s philosophy resonates with the marbler’s stance: one does not dominatethe ink or command the water. One negotiates, responds, listens. The practice itself isdialogical – a back-and-forth, a hovering near. Ekphrastic writing, at its most ethical,must mirror this posture. It must not seek to fix the image in meaning, but to letmeaning flicker across the surface, ephemeral as light on a wave.
5.3. Phenomenology of the trace

In Merleau-Ponty’s later writings on painting, particularly in Eye and Mind (1964),he emphasizes that vision is not simply the reception of images but a form of tactilebeing-in-the-world. The painter, like the marbler, does not stand outside the image butis immersed in its formation. The hand does not execute a plan; it follows a resonance.Marbling is the purest expression of this idea: the pattern is not drawn but dis-covered. The marbler follows the ink’s behavior, responds to its expansions and re-sistances, adjusts mid-breath. The result is not a planned composition but a trace ofperception itself.To write ekphrastically, then, is not to describe a finished object but to trace a trace– to engage with the echo of the echo. This demands a form of phenomenologicalwriting that mirrors the instability, fluidity, and temporality of the image. It requiresthat the writer too, like the marbler, surrender to the medium’s logic.
5.4. Ekphrasis as co-presence

Instead of treating the visual and verbal as separate modes, we might follow JamesElkins (1999), who suggests that writing and image contaminate each other – thateach is always already implicated in the other. Ekphrasis, in this view, becomes ahybrid zone, a site where perception and articulation collide. Marbling pushes thisidea further: because its images are already non-symbolic and fluid, writing mustmimic that movement – must stutter, spiral, dissolve.Consider the following attempt at ekphrasis: “The blue was not blue until theyellow haloed it. The comb did not draw a line but a question. The paper drank whatthe water could not hold. I do not describe it. I remember it.”Here, the writing enacts its subject. It hesitates, unfolds, moves like ink. This isnot a metaphor for marbling. It is an extension of the marbling process into language.
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5.5. Toward a marbled poetics

What would it mean to practice ekphrasis as a marbled poetics – one that em-braces fluidity, emergence, and resonance? It would mean letting the artwork shapethe rhythm of the writing. It would mean writing not from the outside, but fromwithin the process. It would mean resisting the urge to conclude or define, and in-stead allowing insight to arise from movement and touch. Such a poetics would begrounded in humility and wonder – hallmarks of both artistic and scientific practice.It would accept that not all understanding can be articulated, and that sometimes themost honest thing we can write is a near-silence.Ekphrasis, when practiced as philosophical witnessing rather than descriptivetranslation, becomes a powerful tool for articulating the inarticulable. In marbling,it becomes a means of staying-with the image, of voicing what cannot be captured, ofletting the trace remain a trace. Grounded in the philosophies of Cavarero, Irigaray,and Merleau-Ponty, this section has shown that to write ekphrastically about marblingis to engage in an ethical, embodied, and ontological practice – one that bridges notonly art and science, but self and other, language and form. In short, ekphrastic prac-tice externalizes embodied insight so that it can circulate as shareable understandingwithout reducing it to propositions.

6. Conventions, constraints, and fictions: understanding through formA common assumption in both scientific and aesthetic epistemology is that under-standing emerges from freedom: from creativity, innovation, or deviation from thenorm. But as scholars in both fields have shown, conventions and constraints are notlimits to understanding – they are its scaffolding. Scientific models depend on idealizedconstraints (e.g., frictionless planes, closed systems); artistic forms rely on traditions,genres, materials, and stylistic grammars.This section explores how marbling operates through conventions and materialconstraints, and how those constraints enable epistemic insight – not unlike models inscience and narrative structures in fiction. By examining how marbling uses historicalforms (gelgit, şal, taraklı, battal) as cognitive tools, we see how constraint becomes acondition for discovery, not an obstacle to it.
6.1. Constraints as cognitive enablers

In philosophy of science, it is well established that idealization is not a flaw but afeature of model construction. Scientific understanding often depends on simplifiedor distorted versions of reality – what Michael Weisberg (2013) calls “model-worlds”– to isolate variables, generate predictions, or test relationships. Similarly, Frigg andNguyen (2020) argue that these models are governed by internal conventions thatallow scientists to reason “within” the model without assuming it reflects the world ina literal sense.
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In fiction, the same is true. Narratives follow genre conventions, symbolic logics,and narrative arcs – not to mirror reality, but to shape meaning within plausible fic-tions. As Currie (2020) argues, these structures allow readers to engage in simulativereasoning and imaginative projection. Without such form, fiction becomes incoherent.
6.2. Marbling patterns as epistemic conventions

Marbling, too, is steeped in convention. Ottoman ebru artists classified their workinto recognizable formal types:Battal (stone pattern) floating colors manipulated with minimal interven-tion, resembling natural randomness.
Gelgit (to-and-fro) achieved by combing the surface in alternating di-rections.
Taraklı (combed) structured waves with equal spacing.
Hafif (light) or şal(shawl) patterns asymmetrical compositions evocative of textile drap-ing.These patterns are not merely decorative. They are models—each a system ofconstraints that reveals something about fluid behavior, resistance, and material re-sponse. The repetition of these forms serves as a kind of controlled experimentation:when conditions shift (temperature, viscosity, pigment density), deviations from theconventional form become data that the marbler interprets.The marbler learns not by reinventing the form each time, but by inhabitingit repeatedly, noticing how the image evolves within constraint. This echoes howscientists use known models to test hypotheses through incremental variation.

6.3. Fictional Frameworks in Scientific and Artistic Understanding

The idea that fictional constructs can yield real insight is central to both model-based science and aesthetic cognitivism. As shown in earlier sections, scientists useintentionally distorted systems to test theories, while artists use formal systems tocommunicate emotional, social, or epistemic truths.Marbling aligns with this hybrid tradition: it operates as both a formal structure(a repeatable, generative grammar) and a fictional domain (a world-in-water that sim-ulates motion, rhythm, and emergence). It does not depict real rivers or cosmic flows,but it evokes them. It is not data, but it models dynamic processes in a materiallyintuitive way. This performative fiction – this aesthetic system governed by formalconvention – is what allows marbling to teach, to offer understanding, even in theabsence of explicit propositional statements.
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6.4. The freedom of convention

Crucially, the existence of constraints does not restrict imagination. It gives itform. As Irigaray (1993) and Cavarero (2005) both note in different contexts, relationalpresence is not dissolved by limits; it is made possible by them. The space betweenself and other, image and writer, or ink and water is structured – not erased – byboundaries.In marbling, the tray imposes a limit. The surface tension sets parameters. Thepigments are constrained by chemical properties. But within these conditions, free-dom flourishes. The artist explores variation, repetition, mutation. The form becomesa resonant field through which insight emerges. In this sense, marbling teaches an im-portant epistemological lesson: understanding arises not from chaos, but from struc-tured play – from a fluid dance between convention and improvisation.
6.5. Toward a liquid epistemology

If we accept that conventions function as cognitive tools – whether in scientificmodeling or artistic form – then marbling stands as a compelling example of liquidepistemology: a way of knowing grounded in flow, constraint, repetition, and touch.It clarifies not only what we come to grasp, but how we come to grasp – throughiterative engagement with material systems, aesthetic feedback loops, and embodiedintuition shaped by tradition. Unlike rigid systems of logic, marbling’s conventions areporous and rhythmic. They do not prescribe outcomes but invite relational emergence.This distinguishes marbling from algorithmic design or propositional models: it isgoverned, but not deterministic. Structured, but not fixed. Fictional, but not false.By inhabiting historical forms and practicing within structured constraints, mar-bling reveals the epistemic power of convention. Like scientific models or narrativestructures, marbling patterns serve as fictional frameworks that allow for analogicalreasoning, counterfactual thinking, and embodied experimentation. In doing so, mar-bling resists the myth that understanding arises only from freedom or abstraction. Itshows that constraint, repetition, and form are not antithetical to insight – they are itsvery medium.
7. Conclusion: toward a marbled epistemologyThis article began with a provocation: that the entrenched “great divide” betweenscience and art is not only philosophically overstated, but epistemically counterproduc-tive. As disciplinary boundaries ossify around assumptions – science as truth-seeking,art as pleasure-producing – we risk ignoring the nuanced ways in which understand-ing emerges from practices that are at once material, imaginative, and structured.Through a close examination of water marbling –specifically suminagashi and ebru –this article has proposed a reframing: that marbling is not simply an aesthetic artifact,but an epistemic artistic practice that softens the perceived binary between knowingand sensing, abstraction and intuition – using modeling notions heuristically withoutcollapsing aims or norms.
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7.1. Reweaving the argument

In Section 2, we traced how philosophers of science have come to accept thatmany scientific models are fictional, idealized constructs designed not to mirror theworld but to simulate and understand it. Scholars such as Godfrey-Smith (2006), Friggand Nguyen (2020), and Weisberg (2013) demonstrate that models gain their epistemicvalue not through truth, but through controlled abstraction and structured imagination.These fictions are functional: they isolate variables, generate hypotheses, and invitecounterfactual exploration.In Section 3, we showed that marbling, too, operates through similar principles.The marbling tray becomes a microcosm of emergent systems, where gesture, vis-cosity, pigment, and tool interact dynamically. As Jaffer (2018) mathematically demon-strates, marbling patterns can be modeled as homeomorphisms in fluid systems. Butmore than a physical phenomenon, marbling is also phenomenological: an embodiedencounter with process, rhythm, and material resistance. Through Merleau-Ponty’s(1945/2010) lens, we see that marbling is a lived practice of attention and intentionality– knowledge enacted through the body.In Section 4, aesthetic cognitivism offered another bridge. Marbling yields in-sight not through argument, but through analogical, affective, and perceptual means.Like narrative fiction, marbling invites viewers to simulate possibilities, feel-with thepattern, and experience emergence aesthetically. As Gaut (2003), Currie (2020), andMarmodoro (2020) show, art can generate understanding through non-propositionalreasoning – through form, mood, and metaphor. Marbling activates this capacity byoffering patterned fictions of motion and transformation.In Section 5, we turned to ekphrasis as a mode of philosophical witnessing. Draw-ing on Cavarero (2005), Irigaray (1993), and Merleau-Ponty (1964), we argued that writ-ing about marbling requires not representation, but resonance. Ekphrasis becomes avocal trace of the material trace. To write with marbling is not to describe it, but todwell with its ambiguity, to listen to what cannot be said directly. In this way, marblingdiscloses an ontology of presence, absence, and relation – an ethics of attunementthrough aesthetic practice.Finally, in Section 6, we emphasized the role of convention and constraint in epis-temic activity. Just as scientific models operate within idealized systems, and literaryfiction within genre logics, marbling relies on patterned forms – battal, gelgit, şal – togenerate and stabilize variation. These conventions do not restrict imagination; theyenable structured play. They become the very medium through which understandingarises.
7.2. What marbling teaches us about understanding

The cumulative insight of this inquiry is that marbling constitutes a form of epis-temic practice that is neither exclusively scientific nor artistic, but profoundly both. Itteaches us that:
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• Understanding does not require propositional knowledge; it can arise fromperceptual familiarity, embodied iteration, and analogical resonance.
• Fiction is not the opposite of knowledge, but a generative frame for exploringpossibilities.
• Constraints are not epistemic limitations, but the very conditions for discovery.
• Embodied practices matter: the hand, the breath, the weight of pigment – allplay a cognitive role.
• Writing about art is itself a form of knowing: ekphrasis is not representationalbut relational, echoing the logic of the artwork.Marbling enacts what might be called a liquid epistemology: one that resists stasis,embraces emergence, and moves between categories. It shows that knowing is notalways a matter of fixity, but often of attunement to flux – to the shimmer of pattern onwater, the flicker of insight in metaphor, the whisper of relation in material contact.
7.3. Implications for the philosophy of art and science

This rethinking of marbling’s epistemic status contributes to ongoing philosophi-cal conversations in several ways:
• In aesthetics, it supports the claims of aesthetic cognitivism by offering a con-crete, non-narrative example of how art facilitates understanding. Marblingmodels the logic of emergence, a concept difficult to grasp in theory but intu-itively legible in form.
• In philosophy of science, it bolsters the fictionalist view of models by show-ing that analogical, non-propositional fictions can be materially instantiated andcognitively rich. Marbling shows how idealization, constraint, and variation canfunction in a non-propositional, aesthetic mode of understanding.
• In epistemology, it challenges the privileging of discursive knowledge overtacit or embodied knowing. Drawing on Polanyi’s (1966) tacit dimension andMerleau-Ponty’s (1964) notion of the visible-invisible, marbling becomes an ex-emplar of how we come to know through doing.
• In feminist and post-structuralist thought, it echoes arguments by Irigaray (1993)and Cavarero (2005) about the need to rethink relationality, voice, and non-mastery in knowledge production. Marbling teaches us not to dominate mate-rials but to collaborate with them – to listen, yield, and respond.
7.4. Final reflection: what is a marbled epistemology?

A marbled epistemology is not a metaphor. It is a real, embodied frameworkfor understanding. It resists rigid categories and instead favors layered knowing –knowing that is iterative, patterned, gestural, and fluid. It suggests that the future ofphilosophical inquiry lies not in defending boundaries between art and science, butin creating practices that traverse them. To marble is to know differently: to enter a
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space where precision and intuition coexist, where fiction and materiality are allies,and where language becomes waterborne. In the end, marbling does not merely teachus about art or science – it teaches us about how to understand at all.
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CAVENDISH AND THE PROBLEM OF INANIMATE MATTER’S MOTION

Miloš Vuletić∗

Abstract: This paper discusses a pressing problem that arises within Margaret Cavendish’snatural philosophy. Cavendish’s conceptions of matter and causation give rise to the problemin question. Inanimate matter is devoid of self-motion and can only be moved by animatematter. Simultaneously, all caused motion is supposed to be occasioned self-motion. Conse-quently, it appears that the principal conceptions of Cavendish’s natural philosophy give riseto an inconsistency. I survey several options for resolving the problem that rely on amend-ments to Cavendish’s conceptions of matter or causation and find them to be unsuccessful. Ithen propose a solution that makes use of Alison Peterman’s interpretation of Cavendish asendorsing compositional motion, and discuss its virtues and implications.
Keywords: Cavendish, materialism, occasional causation, compositional motion.

1. The Problem of inanimate matter’s motion

There is a profound problem at the very heart of Margaret Cavendish’s naturalphilosophy. The problem arises once two of the key planks of her position are inplace, fully developed and articulated.The first is Cavendish’s particular brand of materialism. According to Cavendish,nature is material through and through; there is nothing in nature that is imma-terial or incorporeal.1 Matter is one in nature, but exhibits compositional variety. InCavendish’s view, there are different “degrees” of matter, differentiated on the groundsof their varying levels of capacity for self-motion. There is inanimate matter, utterlydevoid of self-motion and characterized as dull, gross, and heavy.2 And there is an-
imate matter which is capable of self-motion. In fact, Cavendish strongly identifiesit with self-motion itself.3 Animate matter appears in two different varieties. One is
sensitive matter, which Cavendish views, among other qualifications, as being taskedwith hauling and moving inanimate matter.4 The other is rational matter, a kind ofself-moving matter that moves about unencumbered by inanimate matter.

1See, e.g., OEP, pp. 137, 177; PL, pp. 197, 532; GNP, p. 239, etc. I refer to Cavendish’s works in theusual way. PPO 2 = Philosophical and Physical Opinions, 2nd . ed.; PL = Philosophical Letters; OEP= Observations Upon Experimental Philosophy; GNP = Grounds of Natural Philosophy.2GNP, p. 5.3Expressions of this view are common in Cavendish’s corpus. See PPO 2, p. 296; OEP, pp. 205-6; GNP, p. 20. I will use ‘degrees of matter’ to refer to animate and inanimate matter, unless statedotherwise.4See, e.g., OEP, p. 33; GNP, p. 3.
∗University of Belgrade; milos.vuletic@f.bg.ac.rs©2026 Miloš Vuletić. This article is distributed under a Creative Commons CC BY-NC 4.0 license.



The Problem of Inanimate Matter’s Motion
The second is Cavendish’s view of causation. Although a materialist, Cavendishwas no Hobbesian mechanist. It is not the case, in Cavendish’s opinion, that becauseall that is natural is material, then all that exists are the moving and colliding materialbodies characterized essentially by their geometrical properties. Her dissatisfactionwith the mechanical philosophy ran deep, and her objections were varied and aimed atdiverse aspects of it.5 For present purposes, the most salient aspect of Cavendish’s anti-mechanistic outlook is her rejection of the mechanistic notion of causation as transferof motion. In particular, she had strong objections to the idea that change can beaccounted for using causal explanations that invoke “communication by impulse”. Hertarget was the kind of conception that Descartes had expressed in several places. Forinstance:[If] a body collides with a weaker body, it loses a quantity of motion equal to thatwhich it imparts to the other body.(AT VIIIA, p. 65, emphasis added)6Cavendish finds this problematic. If motion is a mode of substance, as it is onDescartes’ view, then one body cannot impart it to a different body because modes can-not travel from one substance to another. Ultimately, she rejects this type of causationamong bodies.Now, perhaps something other than a body can be an efficient cause of a corporealeffect. Other authors at the time have suggested that there are spiritual agents that dothe required work – for instance, something like Henry More’s immaterial Spirit ofNature which permeates matter, or perhaps Malebranche’s God who is the only truecausal agent in the world. For Cavendish, proposals featuring immaterial causes arenon-starters. This is not solely a consequence of her materialist outlook. It is entailedby Cavendish’s adherence to the view that causes and their effects are alike:I cannot conceive how a spirit can have the effects of body, being none it self;for the effects flow from the cause; and as the cause is, so are its effects (PL, p.197)The difference in nature between the material and the (supposed) immaterialentities – God included – precludes them from entering into causal relations.7Ultimately, Cavendish finds that she can take only one route once she rejectsthese alternative options. In the case of body/body causation, there are only materialcauses and effects involved, but there is no efficient causation in the sense that onebody imparts motion to another. Rather, in all such cases it is the self-motion of a bodythat is the driving force of change. What we perceive as efficient causes of corporealeffects are only 8 for bodies to produce a certain motion themselves:When I throw a bowl, or strike a ball with my hand, whether the motion, bywhich the bowl or the ball is moved, be the hands, or the balls own motion? (. . . )

5(James 1999, pp. 222–25) offers a good overview of Cavendish’s reasons for her rejection ofmechanism.6Compare also (AT XI, p. 15).7Of course, this gives rise to another complaint directed at Descartes: Cartesian mind/body causationis inconceivable, in Cavendish’s opinion.8occasions
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To which, I return this short answer: That the motion by which (for example)the bowl is moved, is the bowls own motion, and not the hands that threw it (. . . )(PL, pp. 444–45)In another striking example, Cavendish opines that when someone walks across afield of snow, their footsteps do not produce the prints in the snow. Instead, the snoworganizes itself into the shape of the footprints (PL, pp. 104–5). What we considerto be a cause in such cases, is merely an occasion, supplied by one material object,for another material object to exercise its own power of self-motion in producing theeffect. Bodies cannot produce motion in other bodies; at best, they can trigger themto move in a particular way:
Wherefore one body may occasion another body to move so or so, but not giveit any motion, but every body (though occasioned by another, to move in sucha way) moves by its own natural motion (PL, p. 100)In other words, whenever motion is caused, the causal interaction will, at the veryleast, include an occasional cause and an effect that is due to self-motion of the bodycaused to move.The problem I wish to discuss can now be stated. According to Cavendish, inani-mate matter is incapable of self-motion. Inanimate matter is moved and carried aroundby the sensitive animate degree of matter. There is also no transfer of motion be-tween bodies, but only occasional causation. The effect of a causal interaction is theonly source of motion proceeding from the cause. If so, how is it possible for animatematter to move inanimate matter?We can frame the problem as a set of jointly incompatible claims, each of whichfinds ample support in Cavendish’s works:(1) Inanimate matter is devoid of self-motion.(2) Animate matter causes inanimate matter to move.(3) All caused motion is occasioned self-motion.Each pair of claims entails that the third claim is false. If inanimate matter has noself-motion and animate matter causes it to move, then occasional causation does notextend to all cases of caused motion. If inanimate matter is devoid of self-motion andall caused motion is occasioned self-motion, then it cannot be the case that animatematter causes inanimate matter to move. Finally, if animate matter causes inanimatematter to move, and all caused motion is occasioned self-motion, then inanimate mattermust have some semblance of self-motion. So it had better be the case that Cavendishdid not hold all three claims to be true.This problem – let’s call it the problem of inanimate matter’s motion – is signif-icant because it strikes at the heart of Cavendish’s conceptions of matter and causa-tion. Cavendish herself was aware of the problem, as we will see, and so are herinterpreters. But, remarkably, no detailed treatment of the problem is to be found, letalone a settled-upon solution. This paper aims to rectify this situation and to resolvethe apparent inconsistency in Cavendish’s natural philosophy.
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The Problem of Inanimate Matter’s Motion
I will proceed by, first, discussing Cavendish’s treatment of the problem, and thenby evaluating the prospects of resolving the problem by denying one of the theses(1)–(3).
1.1. Cavendish on the problem

Cavendish provides a clear and succinct formulation of the problem of inanimatematter’s motion:How it was possible, that that part of matter which had no innate self-motion,could be moved? For (. . . ) if it be moved, it must either be moved by its ownmotion, or by the motion of the animate part of the matter: By its own motionit cannot move, because it has none: but if it be moved by the motion of theanimate, then the animate must of necessity transfer motion into it; that so,being not able to move by an innate motion, it might move by a communicatedmotion. (OEP, pp. 26–7)Cavendish puts forth a dilemma. Inanimate matter can move either by its ownmotion, or by communicated motion. It has no self-motion, says Cavendish, so it can-not move itself. The first horn of the dilemma is thus rejected. What is left is thepossibility that its motion could conceivably come from the animate degree of mat-ter by some sort of communication. However, this is not how Cavendish thinks thiscausal interaction takes place. The above quotation appears in “An Argumental Dis-course”, a part of Cavendish’s Observations upon Experimental Philosophy, in whichCavendish stages a dialogue between her metaphysical position (expressed by whatshe refers to as her “former thoughts”) and the other “rational part” of her mind whichraises doubts and complaints about this position (referred to as “latter thoughts”). Im-mediately after raising the problem of inanimate matter’s motion, Cavendish’s formerthoughts respond to the dilemma raised by her latter thoughts:The former thoughts answered, that they had resolved this question heretofore,by the example of a horse and a man, where the man was moved and carriedalong by the horse, without any communication or translation of motion fromthe horse into the man: Also a stick, said they, carried in a man’s hand, goesalong with the man, without receiving any motion from his hand. (OEP, p. 27)The two metaphors are apparently supposed to resolve the problem. Inanimatematter, Cavendish seems to claim, is carried by animate matter much like a rideris carried by a horse, or a stick carried in a hand. There is no transfer of motioninvolved, so Cavendish rejects the second horn of the dilemma as well as the first. Yetobviously there is some motion in which the rider and the stick are involved: theywill both end up at a different place, at least. So how is this supposed to resolve theproblem?It is fair to say that interpreters are not impressed by Cavendish’s illustration.Marcy Lascano notes that Cavendish’s examples “may not be particularly satisfying”as an account of how the inanimate matter is moved.9 Jonathan Shaheen proposes
9(Lascano, 2023, p. 10).
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Miloš Vuletić
that the metaphors are meant to show that no quantity of motion is lost when thehorse carries the rider or the hand carries the stick.10 Presumably, if there is no lossof motion, then no transfer occurs either. Still, even if successful in showing that nomotion was transferred, the metaphors do not discharge Cavendish’s task of providingan actual account of inanimate matter’s motion.11

2. Avoiding the contradiction

2.1. Inanimate matter?

The most obvious and easiest way of avoiding the inconsistent triad is to denythat inanimate matter is completely devoid of self-motion. If that were so, if inanimatematter were to have some sort of self-motion, it would be relatively straightforward toexplain how sensitive degree of animate matter can move it around – it would amountto another case of one part of matter occasioning another to move on its own accord.At the same time, inanimate matter’s self-motion could be so diminished and slow incomparison to animate matter’s self-motion that it would not be too difficult to retainthe idea that inanimate matter is appropriately qualified as heavy, dull, and gross, asCavendish is accustomed to do. After all, matter, in her view, has degrees, so eventhe difference between the animate and the inanimate, the most lively and the mostsluggish degrees of matter, should still be a matter of degree.This possibility gains some potential support from places where Cavendish men-tions degrees of inanimate matter. Perhaps the recognition of degrees of inanimatematter makes room for a continuum of varieties of self-moving matter which extendsbeyond rational and sensitive degrees. However, this would require an inadvisableoverstretching of textual evidence. For example, Cavendish mentions spongy, porous,light (PPO 2, p. 18) and rare (PPO 2, p. 182) degrees of inanimate matter, having inmind gradability with respect to density and rarity, rather than degree of (self-)motion.12
In any case, textual evidence for the claim that inanimate matter is devoid of self-motion is overwhelming. Cavendish defines inanimate matter as having no motion ofits own:

. . . by Inanimate matter, I understand, that Grosser part of Matter, which is Des-titute of all Motion, and as it were Dead, yet apt to receive Life and Motion fromthe Animate matter that Works upon it. (PPO 2, p. xxxii)

10(Shaheen, 2019, p. 3557).11Shaheen acknowledges as much when he defers an attempt to solve the problem of inanimatematter’s motion to another occasion.12See also PL, 417, where Cavendish emphasizes that the purest degrees of inanimate matter comenext to the animate “not in motion, but in the purity of its own degree”.
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The Problem of Inanimate Matter’s Motion
. . . the inanimate part of matter, which in its own nature is moveless or destituteof motion, and is carried along with, and by the animate parts of matter. (OEP,p. 235)13

This point is underscored by the fact that Cavendish stresses that the distinctionbetween animate and inanimate matter consists precisely in the former’s being self-moving (OEP, p. 156).14
It is not just that inanimate matter lacks self-motion by its own nature. This naturedoes not change in the mixture with the animate degree:. . . not that the animate matter transfers, infuses, or communicates its own mo-tion to the inanimate; for this is impossible, by reason it cannot part with its ownnature, nor alter the nature of inanimate matter, but each retains its own nature;for the inanimate matter remains inanimate, that is, without self-motion (PL,p. 99, emphasis added)15
The immutability of nature is particularly salient in this context because Cavendishpoints out that even inanimate matter never rests, due to its being inextricably inter-twined with animate matter.16 This, however, does not mean that in the mixture withanimate matter it somehow alters its nature and becomes capable of self-motion.Denying inanimate matter’s intrinsic immobile nature is thus not the route to takein avoiding the inconsistent triad that gives rise to the problem of inanimate matter’smotion.
2.2. No causation?

The uncomfortable inconsistency could be avoided if animate and inanimate mat-ter did not engage in causal relations. Then instead of by way of causation, inanimatematter would be moved in some other way, thus preserving the other two theses ofthe triad. Is there any reason to think Cavendish might have thought so?One way of arriving at an affirmative answer is contained in the ArgumentativeDiscourse’s continuation of the discussion of the problem of inanimate matter’s motion.Cavendish’s latter thoughts do not accept the invocation of metaphors (of a horse andits rider and of a hand carrying a stick) as acceptable in solving the problem. All theelements of the metaphors are actually examples of “parts or creatures of nature”,thus being mixtures of animate and inanimate matter and thereby capable of self-motion. The two metaphors are not adequate insofar as they are representationsof a relation obtaining between intrinsically self-moving and intrinsically motionlessdegrees of matter. Cavendish’s former thoughts concede the point and then drawa distinction between two separate notions of a part of nature. Occasional causationholds for a particular kind of parts of nature:
13See also PL, pp. 99, 433, 460-1; GNP, p. 21.14Note also OEP, p. 206: “when I speak of self-motion, I name it animate matter.”15Compare PL, pp. 515 and 532.16See, e.g., PL, p. 512.
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But, as we told you before, this is to be understood of the parts of the composedbody of nature, which, as they are nature’s creatures and effects, so they consistalso of a commixture of the aforementioned degrees of animate and inanimatematter; but our discourse is now of those parts which do compose the body ofnature, and make it what it is: and, as of the former parts none can be saidmoved, but all are moving, as having self-motion within them; so the inanimatepart of matter, considered as it is an ingredient of nature, is no ways moving,but always moved. The former parts being effects of the body of nature, fordistinction’s sake may be called effective parts; but these, that is, the animateand inanimate, may be called constitutive parts of nature. (OEP, p. 27)Parts of the “composed body of nature” are such that self-motion belongs to them,and they can enter causal relations on the occasionalist understanding thereof. Ex-amples of parts of nature are, in this case, a horse, a man, a hand, a stick. In each ofthese parts of nature there is a commixture of animate and inanimate matter. Sincethere is animate matter as a component of these parts, they can move themselves.But there is also a different notion of a part, what Cavendish calls here “constitutiveparts of nature”, in contrast to “effective parts” of nature (or effects of the body ofnature). Constitutive parts are the animate and the inanimate degrees of matter. Thedistinction at least suggests that it need not be the case that what holds for the effectiveparts of nature must also hold for the constitutive parts. So perhaps Cavendish hadlimited the causal relation to the effective parts of nature, denying that the constitutiveparts could be considered as its relata. Causal relations, we might say, are at workonly at the level of macroscopic entities that are proper parts of nature; what takesplace at the constitutive level is not subject to the same laws.Cavendish’s conception of the complete blending of degrees of matter appears tolend some plausibility to this line of thought. In Cavendish’s view, the two degrees ofmatter, animate and inanimate, are so closely mixed
that no particle in nature can be conceived or imagined, which is not composedof animate matter, as well as of inanimate. (OEP, p. 158)In this mixture, the degrees of matter are so inseparably intertwined that, in somesense, they could not be separated:
these degrees or parts of matter, were so closely intermixt in the body of nature,that they could not be separated from each other, but did constitute one body,not only in general, but also in every particular; so that not the least part (if leastcould be) nay not that which some call atom, was without this commixture; for,wheresoever was inanimate, there was also animate matter (OEP, pp. 34-5)One way to understand what Cavendish is saying here would be as follows. Theinfinite matter is homogeneous in the sense that each and every segment of it is suchthat it contains both animate and inanimate matter. Eileen O’Neill seems to suggestsomething like this reading:
the mixture of animate and inanimate matter is not simply juxtaposition or meet-ing at a surface. For if we took a tiny portion of animate matter which was so
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The Problem of Inanimate Matter’s Motion
joined to a tiny portion of inanimate matter, we could still find a tinier subsec-tion of the former that was not in contact with any subsection of the latter. Butcomplete blending requires that any particle you pick, no matter how small, willbe composed of both types of matter. (O’Neill 2025, p. 234)If I understand her correctly, O’Neill thinks that Cavendish’s complete blendingof the degrees of matter requires that any spatially distinct segment of the materialplenum is such that it contains both animate and inanimate matter. “Particle” herewould refer to any extended – and therefore divisible – segment of the infinite matter.In case this is what Cavendish has in mind, then we cannot speak of purely animate orpurely inanimate parts of matter in the sense of parts that are animate (or inanimate)through and through because each candidate for such ‘pure’ particle would have tocontain both degrees of matter. Any talk of purely animate or purely inanimate matterwould necessarily refer to an abstraction that cannot be found in nature. From thiswe could further infer that no causal relations obtain among the degrees of matter.Abstractions do not enter causal relations. This would, in turn, be the reason whyCavendish would invoke the distinction between effective and constitutive parts in thecourse of her discussion of the problem of inanimate matter’s motion: however it isthat inanimate matter is moved, it is not by way of causation.Unfortunately, interpreting Cavendish along these lines is quite unappealing. Letme first address the question of the complete mixture of degrees. The above interpre-tation of Cavendish’s conception of complete blending leads to unacceptable conse-quences. If each spatially discernible segment of matter is constituted by animate andinanimate matter, then the structure of nature is gunky, in David Lewis’s sense of theterm.17 That is, every part of nature has a proper part. And every such proper part iscomposed of bits of animate and inanimate matter, each of which, in turn, has properparts also composed of both degrees; and so on ad infinitum. But if this were so, thenthere would be no way to make any qualitative distinction whatsoever between anytwo segments of the material plenum. Whichever segment one chooses, it will havethe same composition: it will consist of an infinite number of homoeomerous partscomposed of both degrees of matter. We could not discern between different partson the grounds of, say, preponderance of one degree of matter over another. Thereason for this is that there cannot be such preponderance given the internal struc-ture of each segment of matter. Suppose we thought that there was, in one regionof the plenum, a greater quantity of animate matter than inanimate matter. Perhapsthis is how we try to ground the manifest variety we encounter in nature. This wouldbe impossible if matter were gunky in the sense described above and suggested byO’Neill. The supposed higher concentration of animate matter would not be possiblegiven the fact that, as per the target view’s understanding of the complete blending,each and every bit of matter, even in the regions of supposed unequal concentrationof degrees, has exactly the same gunky structure made up of both degrees of matter.If complete blending is understood as positing that every region of the infinite mat-ter is composed of animate and inanimate matter, Cavendish’s Nature would amountto a kind of Anaxagorean primordial mixture in which everything is mixed together

17(Lewis, 1991).
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in such a way that no qualities can be manifest. Such a consequence amounts to areductio of the interpretation under consideration, given Cavendish’s commitment tomanifest variety of natural phenomena.It is thus better to interpret Cavendish as saying that it is the effective parts thatare always blends of animate and inanimate matter, that we cannot speak of effectiveparts whose internal structure is devoid of either degree of matter.18 Effective parts canhave constitutive parts that are purely animate or purely inanimate. These constitutiveparts can be configured, structured, and concentrated in various ways, thus makingpossible an explanation of the manifest variety of the material world as a function ofeffective parts’ constitution. They would also be concrete, not abstract. As a matterof fact, constitutive parts so viewed reveal a more promising way of rejecting thesecond claim of the inconsistent triad. Only those parts of matter that possess animatematter can enter causal relations, because this is what non-mechanical, occasionalview of causation requires. Effective parts possess animate matter. This does not holduniversally for the constitutive parts – some of them are entirely inanimate, and assuch cannot enter causal relations in the world of Cavendish’s natural philosophy. Theproblem of inanimate matter’s motion is thus dissolved.I wish to raise three issues for this way of avoiding the inconsistent triad. Forone thing, there is virtually no textual support beyond the Argumental Discourse to becited in favor of it. The distinction between constitutive and effective parts of nature isvirtually nonexistent outside of the exchange between Cavendish’s former and latterthoughts. Moreover, and more importantly, Cavendish couches, without exception, theinteractions between animate and inanimate matter in causal terms. Animate matter“forces or causes” the inanimate to work with it (PL, 99), it “causeth that part as theinanimate part to help in the Creation” (PPO 2, p. 24). Inanimate matter is “onely theinstrument which the Animate works withal” (PL, p. 531).19 Cavendish describes thesensitive degree of matter, tasked with moving the inanimate matter around, as “thelabouring part” (e.g., GNP, p. 21), and its labouring role is its defining characteristic:there can be but two sorts of the Self-moving Parts; as, that sort that movesentirely without Burdens, and that sort that moves with the Burdens of thoseparts that are not Self-moving. (GNP, p. 3)Addressing the proposed solution more directly, another point can be raisedagainst it. Even if Cavendish did conceive of the relation between constitutive parts asbeing exempt from causal connection, it remains a complete mystery what should bean alternative way of thinking of the nature of their interaction. In what way could shehave possibly imagined their interaction if not on the model of the relation of causeand effect? This is particularly pressing in light of the fact that she employs causal talkwhen describing the interplay of the animate and the inanimate degrees of matter.On balance, it is preferable to look for a different way of dissolving the problemthan by way of denying that the two degrees of matter are causally connected.

18An argument for a similar position is expounded in (Shaheen, 2019), especially pp. 3558–3563.19See also PL, p. 461.
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The Problem of Inanimate Matter’s Motion
2.3. Is all causation occasional?

Finally, the inconsistent triad might be avoided by rejecting the third thesis, i.e.,the claim that all caused motion is occasioned self-motion. So even if animate andinanimate matter do enter into causal relations, perhaps self-motion is not requiredfor inanimate matter to be moved.One way of rejecting the third thesis is to claim that there are cases of causedmotion in which the cause does not merely serve as an occasion for the body thatgets put into motion to exercise its own self-motion, but also brings about some sortof change in the body whose motion it instigates. On a view of this sort, bodies inCavendish’s material plenum would not be causally isolated from one another.It is not particularly controversial that Cavendish acknowledges the existence ofcausal relations which are not purely occasional. Her objections to body/body causalinteractions of the mechanical philosophers are largely concerned with their invokingof transfer of motion as an explanation of how bodies causally affect one another. InCavendish’s view motion and matter are inseparable, so if there is transfer of motion,then there must be transfer of matter as well:my opinion is, that if motion doth go out of one body into another, then sub-stance goes too; for motion, and substance or body, as aforementioned, areall one thing, and then all bodies that receive motion from other bodies, mustneeds increase in their substance and quantity, and those bodies which impartor transfer motion, must decrease as much as they increase. . . (PL, p. 98)As Deborah Boyle points out, when Cavendish rejects the transfer of motion, sherejects the claim that bodies can transfer motion alone to other bodies.20 In certaincases of causation, such as digestion and respiration, some sort of emission of bits ofmatter does occur as part of the causal process.21
Transeunt causation of this kind, if applied to the problem of the inanimate mat-ter’s motion, does not achieve much as an explanation of the target phenomenon.Suppose some bits of animate matter do transfer to a portion of inanimate matter. Itis not clear how that would help us understand the way in which inanimate matter isset into motion, in addition to not being explanatory of the kind of course inanimatematter might take when moved. Moreover, transfer of motion together with substancecannot explain inanimate matter’s motion because Cavendish’s former thoughts in theArgumental Discourse use the metaphors of the horse and the rider and of the handand the stick precisely to show that inanimate matter’s motion is not a case of transferof motion:the man was moved and carried along by the horse, without any communi-

cation or translation of motion from the horse into the man (OEP, p. 27,emphasis added)
20(Boyle, 2018, p. 100).21See O’Neill’s Introduction to OEP, p. xxxv. Cf. also (Lascano, 2023, p. 104) and (James, 1999, pp.241–42).
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The horse and the man represent here, respectively, the animate and the inani-mate matter; however it is that Cavendish conceives of their causal relation, it doesnot involve transfer of motion, regardless of whether it is accompanied by transfer ofsubstance or not.22
Another ground for rejecting (3) would be to defend the claim that Cavendishallows for cases of causation in which one body can cause change in another body

without transfer of matter. A view of this kind was espoused by Eileen O’Neill. Accord-ing to O’Neill, Cavendish thought that bodies can, in addition to providing occasionsfor other bodies to move, produce changes on the surfaces of bodies they interactwith.23 So, for instance, a hand can “effect change in local motion” on the surface of aball it pushes. Perhaps animate matter can do something similar to inanimate matterwhen putting it into motion.Cavendish’s views on causation have been subject to close scrutiny in recent years.It would take us too far afield to grapple with all the intricacies of the interpretivedebates.24 However, even without such engagement with the topic of causation inCavendish in general, it is worth mentioning two points that provide grounds for re-jecting the current proposal for relieving the tension that claims (1)-(3) give rise to.For one thing, Colin Chamberlain makes a very strong case for the assessment thatrelevant textual evidence, when fully considered, rules out O’Neill’s view.25 But even ifthis were not the case, even if there is some room for reading Cavendish along thelines of O’Neill’s proposal, this again does not help with the problem of inanimate mat-ter’s motion. O’Neill’s discussion deals solely with cases of causal connection between
effective parts of nature. A hand moving a ball, or rolling a cylinder, are instancesin which there is, according to O’Neill, causal influence on the surface of the objectset in motion, but also self-motion of the affected object. What would be needed forthis kind of view of causation to provide relief with respect to the problem of inan-imate matter’s motion, is that Cavendish allows for bits of animate matter to makesome superficial changes in bits of inanimate matter and thus produce the latter’s mo-tion without transferring any motion. There are simply no explanatory resources inCavendish’s natural philosophy that can make sense of such causal interaction.None of the ways of avoiding the inconsistent triad that I have discussed so far issuccessful. Should we then conclude that Cavendish’s natural philosophy is saddledwith an inconsistency that cannot be removed? I think not. There is yet another wayto try to dissolve the problem and I think it is the most promising one. As we shall see,it does come at a price – Cavendish could escape the inconsistent triad but would im-mediately face certain novel difficulties. But at least the problem in question would beone of committing to an unusual, radical position (which is something that Cavendishwould likely not shy away from), rather than facing an outright inconsistency.

22See Alison Peterman’s discussion of a related point in (Peterman, 2025, p. 109).23See (O’Neill, 2025, p. 243).24Cavendish’s account of causation receives extensive treatment in, e.g., (Adams, 2016), (Boyle, 2018),(Lascano, 2021), (Detlefsen, 2006), (Peterman, 2025), and (Chamberlain, 2024).25(Chamberlain, 2024, pp. 106–12).
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3. Passive motion and compositional motion

Let us go back to the metaphors by means of which Cavendish attempts to resolvethe problem of inanimate matter’s motion. We saw that the metaphors, taken at facevalue, do not offer a straightforward solution to the problem: they are supposed toshow how inanimate matter can be moved, yet invoke only effective parts of naturewhich have self-motion of their own. But they do suggest some key insights into theelements that the solution of the problem of inanimate matter’s motion must have.For one thing, inanimate matter is not moved by transfer of motion – Cavendish rulesthis out explicitly. In addition, Cavendish insists that the inanimate matter is passivein its motion; inanimate matter is moved, it is carried much like a horse carries arider or a hand carries a stick. So inanimate matter ought to be passive in its motion,and it should be moved without transfer of motion. When looked at from the point ofview of Cavendish’s opinions on matter and causation, these desiderata seem to paintCavendish into a corner. Causation without transfer of motion can only be occasionalcausation, and inanimate matter cannot be caused to move in such fashion, given itslack of self-motion. So it seems we have arrived at the same impasse yet again.But even though I have framed the problem as arising from Cavendish’s concep-tions of matter and causation, its solution need not be directly concerned with theseconceptions. We can also frame it as a problem concerning motion. What kind of mo-
tion can we ascribe to inanimate matter anyway? Once we ask ourselves this question,I think we can finally move in the direction of a promising solution.

3.1. Compositional motion

Cavendish does not discuss the nature of motion as explicitly and systematicallyas do some of her contemporaries – Hobbes and Descartes, for instance. Still, manyimportant commitments regarding motion can be recovered from her works. In animportant recent contribution, Alison Peterman has called attention to Cavendish’sconception of motion as compositional.26
Hobbes, one of the authors Cavendish extensively engages with, treats local mo-tion as change of place. In order to do so, he distinguishes between the real space ofa body and the place of a body. The real space is the volume a body takes up. This isjust the three-dimensional extension of a body, or its magnitude. On the other hand,place is “that space . . . which is coincident with the magnitude of any body”. Place is“a phantasm” of any body, while real space/magnitude is an accident of every body.Also, place is nothing out of the mind, while real space is “nothing within it” (DC 8.5,p. 106). Cavendish denies the real space/place distinction. Criticizing Hobbes, sheexpresses her view that place and magnitude should be identified:I believe that Place, Magnitude and Body are but one thing, and that Place isas true an extension as Magnitude, and not a feigned one; Neither am I of hisopinion, that Place is Immoveable, but that place moves, according as the bodymoveth, for not any body wants place, because place and body is but one thing,

26See (Peterman, 2019) and (Peterman, 2025, pp. 93–101).
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and wheresoever is body, there is also place, and wheresoever is place, there isbody, as being one and the same (PL, p. 56)Noticing that Cavendish rejects the real space/place distinction, Peterman arguesthat Cavendish conceives of actual motion as compositional motion. For Cavendish,on this interpretation, facts about motion are grounded in facts about division andcomposition. This is corroborated by numerous instances in which Cavendish appearsto endorse such a view; for example:a man sailing in a ship, cannot be said to keep place, and to change his place;for it is not place he changes, but only the adjoining parts, as leaving some, andjoining to others; and it is very improper, to attribute that to place which belongsto parts, and to make a change of place out of change of parts. (PL, p. 106)a man goes a hundred miles, he leaves or quits those parts from whence heremoved first; but as soon as he removes from such parts, he joins to otherparts, were his motion no more than a hairsbreadth; so that all this journeyis nothing else but a division and composition of parts, wheresoever he goes(OEP, p. 127)According to Peterman, in texts like these Cavendish states the view accord-ing to which motion is reduced to changes in mereological facts. In these passagesCavendish writes not as though division and composition necessarily accompany mo-tion, but implies, in Peterman’s view, that something’s motion is grounded in (or just

is) its quitting some parts and joining others.27 Peterman accordingly characterizesCavendish’s compositional motion thus:For a body A to move is for it to go from being a part of some larger body, X,to being part of a different larger body, Y . (Peterman, 2019, p. 483)In addition to this, Cavendish repeatedly stresses that an actual bit of matter’sdividing from one body and joining another is a single act. For instance:there is as much composition, as there is division in nature; and as soon as partsare divided from such or such parts, at that instant of time, and by the same actof division, they are joined to other parts, and all this, because nature is a bodyof a continued infiniteness, without any holes or vacuities. (OEP, p. 127)In fact, in some places Cavendish goes as far as to reduce all change in nature tochanges in parthood relations, and elsewhere says that the chief actions of nature areto divide and to unite, and lists this as one of the principles of her philosophy.28
Further evidence – albeit indirect – for Cavendish’s espousing of compositionalmotion is supplied by the fact that she was not alone in doing so. Daniel Whitinghas shown convincingly that Kenelm Digby was also a proponent of a view of thiskind.29 As a matter of fact, Digby’s proposal predates Cavendish’s, and it is likely

27“[Cavendish] implies that something’s motion just is, or just is grounded in, its quitting some partsand joining others” (Peterman, 2019, p. 483).28For the former claim, see (OEP, pp. 78, 238; GNP, p. 27), and for the latter (OEP, p. 190).29See (Whiting, 2024).
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that he influenced her.30 Similarly to Peterman’s interpretation of Cavendish, Whitingconcludes that Digby “takes local motion not only to correlate with change in parthood,but to consist in it”.31

Local motion that consists in division and composition requires a very low bar tobe set regarding the conditions of unity of objects. In Digby, this is explicitly presentin his claim that bodies unite to form one body when they make contact:[I]n fact, [Digby] makes a stronger claim that, when two bodies make contact,they unite to form one body. For ‘any two partes that are indistant from one another’, Digby writes, ‘theire owne nature maketh them one’ (. . . ) More straight-forwardly: ‘Two bodies can not touch one an other, without becoming one’.(Whiting, 2024, p. 7)The joining of two bodies into a new unified whole requires only that they toucheach other. It is plausible that Cavendish would adopt a similar position given her con-ception of division and composition as universally concomitant. If mutual separationof two parts by the same act of division unites them with other parts, then it appearsthat contiguity is sufficient for unity – perhaps barring the possibility that bodies inquestion are somehow incapable of unifying, say because of mutual antipathy.32
3.2. Compositional motion and local motion

In case local motion always entails changes in parthood relations and vice versa,we can begin to see how inanimate matter could be moved. If all motion is groundedin, or identical with, facts about parthood relations, division and composition, then wecan think of the difference between animate and inanimate matter with respect tomotion in the following way. Animate matter, as an active principle of Nature, is thatconstitutive part that engages in divisions and compositions of parts of nature that werecognize as motion and change. Inanimate matter, as a passive principle of Nature, iswhat is involved in divisions and compositions, but this being so is not a matter of itshaving any influence on the actions of division and composition; it is merely subjectto such changes.33
On this view, being moved would then amount to being passively involved in di-vision and accompanying composition of parts of nature. Divisions and compositionsare directed by the rational part and carried through by the self-moving sensitive mat-ter which “lugs” inanimate matter around in the sense that it makes certain portions

30On this point, see (Whiting, 2024, pp. 14–15).31(Whiting, 2024, p. 8).32On the use and role of sympathy and antipathy in Cavendish, see (James, 1999, pp. 237–42) and(Boyle, 2018, pp. 102–4).33Peterman notes that, for Cavendish, self-motion is “the power that a bit of matter has to set itselfin motion,” and that this allows for a distinction between self-motion as motive force and compositionalmotion. Furthermore, the distinction in question “goes some way toward explaining how inanimatematter can be moved without self-motion” (Peterman, 2019, pp. 489–90). I take my proposal in sections4.2 and 4.3 to be a development of Peterman’s suggestion, even though I do not, as will become clear,share all of Peterman’s views on motion in Cavendish.
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of inanimate matter constitutive parts of new parts of nature. When a man moves,he leaves certain parts of nature and joins others. By becoming constitutive parts ofthe newly formed effective parts of nature, portions of inanimate matter are “moved”without there being any transfer of motion: it is all division and accompanying com-position.But more needs to be said about how exactly this is supposed to work. And hereI think we should be careful when ascribing overly strong claims to Cavendish (andDigby, for that matter). I think Peterman is right that for Cavendish local motionentails compositional motion. When Margaret travels from London to Antwerp, shedoes, in Cavendish’s view, quit “those parts from whence [s]he removed first” and joinother parts. And conversely, when there is joining or parting of bits of matter, thereis motion in the sense that the place of an object is altered due to its increasing ordiminishing, given the idea that an object’s place is inextricable from its magnitude.But we should refrain from asserting that for Cavendish local motion of a body just is(or is grounded in) “its quitting some parts and joining others”.34 The reason for this isthat division and composition alone cannot explain how Margaret ends up in Antwerp.In order for her to undergo a change from being a part of some larger body X inLondon to being a part of some larger body Y in Antwerp, she must relocate, i.e., shemust somehow move from the vicinity of some particular bodies she touches and isunited with, and arrive in the vicinity of other bodies to be united with. This requiresa change of location, even if we cannot – according to Cavendish – talk about changeof place. There must be some semblance of translational motion if some objects inLondon are to be left behind and different objects on the way to Antwerp joined.Peterman surely uncovers something important when she points out that Cavendishis opposed to motion as change of place, and that Cavendish invites us to think ofmotion in terms of division and composition. But this need not entail that local motionis nothing but division and composition. It would be very bad if Cavendish thoughtthat division and composition were sufficient for motion of the kind that gets one fromLondon to Antwerp because division and composition cannot amount to nor producetranslational motion.Luckily, there is no lack of textual evidence in Cavendish’s works that opens upthe possibility that she was committed to something weaker than outright identificationof local motion with division and composition. In the 1663 edition of Philosophical
and Physical Opinions she plainly talks about local motion as change of place:as for Local Motion, it is inherent in all Animate matter, as a Self-moving matter,so that Local Motion is to remove from place to place by Self-motion (PPO 2,p. 38)Elsewhere, she expresses the view that local motion involves movement to a place,where place is understood in terms of surrounding bodies:When I say, an Animal or any thing else that has exterior local motion, goethor moveth to such or such a place, I mean, to such and such a body; and when

34(Peterman, 2019, p. 483).
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such a Creature doth not move out of its place, I mean, it doth not remove itsbody from such or such parts adjoining it. (PL, p. 536)This is highly reminiscent of Descartes’ conception of motion and ‘external’ place,according to which motion is transfer “of one piece of matter, or one body, from thevicinity of the other bodies which are in immediate contact with it, and which areregarded as being at rest, to the vicinity of other bodies” (AT VIIIA, p. 53). Similarly,Digby talks about a body’s location in terms of surfaces of bodies that immediatelysurround it; in his colorful turn of phrase, these surfaces, and thereby the body’slocation, are its ‘cloathing’.35

The case for an interpretation of Cavendish as holding a view of local motionwhich does not reduce it to composition and division does, therefore, have somehope. Granted, a lot more would need to be said in order to rule out Peterman’sstronger reading of Cavendish, and I cannot do so here. But one should not discountthe fact that it is very difficult – if not downright impossible – to see how compositionalmotion alone can account for translational motion. I think this alone should grant anexploration of alternative interpretations of Cavendish on motion, especially if thoseinterpretations preserve an important role for division and composition and providea way of explaining inanimate matter’s motion. I will now turn to this final issue.
3.3. Compositional motion as passive motion

Once we allow that Cavendish recognizes compositional motion, we can makesense of inanimate matter’s being moved. If it is sufficient for a body to move by beingdivided from some bodies – and, concurrently, joined with other bodies – then it canmove even if it does not engage in any sort of translational motion. It is sufficient thatother bodies “leave or quit” it, as Cavendish puts it. Animate matter, presumably, can doso, given that it has self-motion and can therefore initiate division (and composition) byquitting some bodies (and joining others). However, as pointed out above, I do not seehow this can ever take place unless there is some translational motion, some changeof location in addition to division and composition. We have to allow, on pain of leavingCavendish without a workable conception of local motion, that there is translationalmotion that accounts for how one object ever removes itself from the vicinity of someobjects and arrives in the vicinity of others.This gives us a pleasing way of differentiating between animate and inanimatedegrees of matter and their respective motions. Animate matter is self-moved and thuscan initiate motion that propels it from one location to another. As it does so, it engagesin divisions and compositions, thus moving compositionally as well. Compositionalmotion, in turn, is how animate matter can move inanimate matter which is completelydevoid of self-motion and incapable of altering own nature: when animate mattertravels from one location to another, it separates itself from some bits of inanimatematter – among other bodies – and joins with other bits of inanimate matter. Therebythese portions of inanimate matter move by virtue of the fact that they stop being partsof one larger body and become parts of a different larger body. This is what being

35See (Whiting, 2024, p. 5).
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moved amounts to. It is passive motion without any transfer of motion – precisely whatCavendish’s metaphors in the Argumentative Discourse are supposed to illustrate.This is what I take to be the best way to avoid the inconsistent triad. Instead ofdenying (3) by intervening on Cavendish’s conception of causation, we can deny itby recognizing that there is caused motion that is not self-motion: namely, passivecompositional motion.36

The solution of the problem of inanimate matter’s motion that I propose has somesignificant virtues. First and foremost, it gives a clear sense, while staying groundedin Cavendish’s text, to the idea that inanimate matter can be moved, while upholdingCavendish’s accounts of causation and inanimate matter’s nature. In addition, it furtherfleshes out how animate and inanimate degrees of matter differ with respect to theircharacteristic motions. Animate matter is capable both of propelling itself forwardin the sense of having translational motion, and in the sense of having compositionalmotion; inanimate matter is only capable of passive compositional motion.But as I indicated in the introduction, it comes at a price. Namely, it requiressome striking claims to be ascribed to Cavendish with respect to effective parts’ nu-merical identity over time. Recall the example of Margaret traveling from London toAntwerp. If I am right that Cavendish ascribes no motion other than passive com-positional motion to inanimate matter, then those portions of inanimate matter thatwere in Margaret’s vicinity while she was in London are still over there even whenshe finds herself in Antwerp. As a matter of fact, so must be those bits of inanimatematter that partially composed Margaret herself at the time when she was in London.So how is it that Margaret, an effective part of nature composed of both animate andinanimate matter, is now somewhere where her own earlier inanimate matter is not?The only way out of this conundrum I can envision is this. What happens is that Mar-garet’s animate matter moves from London to Antwerp, and in the course of doing soit serially joins with and divides from different inanimate parts. The inanimate parts,in the course of this change, move passively insofar as they change parthood relationsdue to Margaret’s animate matter’s motion. We can imagine something like a swarmof highly agile and quick bits of animate matter engulfing passive and immobile bitsof inanimate matter, animating them by making them temporarily parts of Margaret’sbody, and then moving on to other bits of inanimate matter while separating from theformer ones. The newly encountered bits of inanimate matter now become compo-nents of Margaret’s body, replacing the ones that Margaret’s animate matter has justseparated from.This would require at least two contentious claims to be true. One is that differentparts of matter can become parts of a unified body merely by touching. The otheris that we can sensibly talk about numerically identical bodies despite the fact that asignificant portion of their composition changes with the slightest of movements –i.e., the inanimate matter that moves compositionally when animate matter initiates itsown motion.
36It is worth noting that Cavendish describes inanimate matter as “a dull, passive and moved degreeof matter” (OEP, p. 30, emphasis added).
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The first claim seems to be implied by the very notion of compositional motion. AsCavendish says in her example of a traveling man: “as soon as he removes from suchparts, he joins to other parts, were his motion no more than a hairsbreadth” (OEP, p.127). Compositional motion so described requires only quite weak conditions to beplaced on a body’s unity. But the second claim is perhaps even more controversial.Is there any reason to think that Cavendish may have subscribed to it, other than itsbeing implied by a promising solution to an apparent inconsistency?Here it is difficult to be overly confident that textual support is forthcoming. Evenin the absence of the decidedly unorthodox view of an object’s identity over timeimplied by my proposal, Cavendish’s views on individuation of material objects isdifficult to pin down accurately.37 I do wish to highlight an interpretive direction inwhich one could find textual support for the view I am proposing.In her mature works of the 1660s, Cavendish repeatedly uses the notion of “cor-poreal figurative motion”. It plays different explanatory roles, one of which is to helpexplain perception and knowledge. But it also serves to explain variety in nature andindividuation of objects. For instance, Cavendish equates corporeal figurative motionswith Nature’s finite parts:what we call finite parts, are nothing else but several corporeal figurative

motions, which make all the difference that is between the figures or parts ofnature, both in their kinds, sorts, and particulars. (OEP, p. 31; emphasis added)But she also identifies corporeal figurative motion with the animate degree ofmatter:wheresoever was inanimate, there was also animate matter; which animate mat-ter, was nothing else but corporeal self-motion . . . self-moving matter, or corpo-real figurative self-motion (OEP, pp. 34–5)the infinite varieties are made by the Self-moving parts of Nature, which are theCorporeal Figurative Motions of Nature (GNP, p. 13)Elsewhere, the relation between corporeal figurative motion and parts of matteris somewhat altered, so that parts are the effects of corporeal figurative motions:nature is a perpetually self-moving body, dividing, composing, changing, formingand transforming her parts by self-corporeal figurative motions (OEP, p. 85)But if anyone desires to know, or guess at the parts of nature, he cannot do itbetter, than by considering the corporeal figurative motions or actions of nature:for, what we name parts, are nothing but the effects of those figurative motions;so that motions, figures and parts, are but one thing. (OEP, p. 162)So corporeal figurative motions are identified with animate matter, and are alsoeither identified with effective parts of matter, or with their causes. In either case, itseems that effective parts of nature, even though they are mixtures of animate and
37Colin Chamberlain is quite right to describe individuation of bodies in Cavendish’s system as“messy” (Chamberlain, 2024, p. 120).
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inanimate matter, are such that their identity is strongly related to the animate degreeof matter alone:

Composed Figures which we name Creatures, are produced by particular As-sociations of Self-moving Parts (GNP, p. 27)
[Animate matter] produces all things, creates all things, dissolves all things, andtransforms all things in Nature; but not out of Nothing, or into Nothing, as tocreate new Creatures which were not before in Nature, or to annihilate Crea-tures, and to reduce them to nothing; but it creates and transforms out of, andin the same Matter which has been from all Eternity (PL, p. 350)All of this lends some credibility to the idea that the numerical identity of theeffective parts of nature could be tied to their animate components, and that inanimatecomponents are inessential (and so, perhaps, subject to substitution with other mutuallyinterchangeable bits of inanimate matter). Of course, this is not a fully worked outaccount of individuation that would erase doubts about my proposal. But I hope itshows that the proposal is far from being alien to Cavendish’s thought as it is expressedin her works.38

The proposal I have sketched also helps make sense of certain claims Cavendishmakes about motion and inanimate matter. For instance, she claims that “Nature andher creatures know of no rest, but are in a perpetual motion” (PL, p. 447), and inparticular that inanimate matter is never at rest:
Your fifth question is, Whether this inanimate Matter do never rest? I answer;It doth not: for the self-moving matter being restless in its own nature, and soclosely united and commixed with the inanimate, as they do make but one body,will never suffer it to rest; so that there is no part in Nature but is moving; theanimate matter in it self, or its own nature, the inanimate by the help or meansof the animate. (PL, p. 512)39

If inanimate matter moves compositionally, and does so as a consequence of ani-mate matter’s self-motion, then it will quite literally never be at rest. Even the smallestof translational motions of the smallest of portions of animate matter would recomposeother material parts – inanimate matter included – and thus move them composition-ally. Finally, it becomes clear why Cavendish can say that “it is impossible that theanimate part of matter should move without the inanimate” (PL, p. 461): since animateand inanimate degrees of matter are thoroughly mixed within effective parts of na-ture, every motion of the self-moving degree will entail compositional motion of theneighboring inanimate matter.
38One pressing problem that I acknowledge but cannot tackle here is this: how is this sort ofmovement of swarms of animate matter supposed to work in a material plenum? This is a difficultquestion, but I think it is a difficult question for Cavendish, as it was for Descartes and Hobbes, andthat any interpretation of her views on motion must find it troublesome.39See also PL, p. 145.
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4. Conclusion

The problem of inanimate matter’s motion is a deep and serious one for Cavendish’snatural philosophy. It strikes at the very center of her outlook and brings with itselfa tension that cannot be relieved without a substantive intervention on one of her keyexplanatory concepts. I have surveyed the interpretive options for avoiding it, andfound that dissolving the problem by revising Cavendish’s notion of inanimate matter,or her conception of causation, is doomed to failure. A solution that shows promise,I have argued, is the one that leans on a revision of Cavendish’s conception of mo-tion. Acknowledging compositional motion opens the way to a superior solution ofthe problem. It comes, I believe, at a significant cost: Cavendish would have to besaddled with some prima facie unpalatable and burdensome commitments. I take itthat that’s the price of consistency of her natural philosophy. A full exploration of thetrue cost of this solution is a matter for a different occasion. For now it will sufficethat the options for resolving the problem, as well as their respective advantages andstakes, are clarified and brought forth.
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SCHELLING’S THEORY OF ART AND UNDERSTANDING IN JUXTAPOSITION

TO CLASSICAL PLATONISM: A CASE OF CONFLICT BETWEEN
PARADIGMS

Nikifor Avramov∗

Abstract: The text inquires about a lack in Schelling’s thought – a lack that appears asa result of his peculiar use of metaphysical jargon in an otherwise characteristically modernthought. In particular, it reasons through his understanding of the connection between artand understanding in order to illuminate the issues with his approach to ontological ground(Grund). The inquiry juxtaposes Schelling’s views to those of the classical metaphysics ofantiquity in the context of the theurgic forms within the Platonic tradition.
Keywords: art, understanding, symbol, Schelling, metaphysics, Platonism.

1. Introduction

With the present text, I aim to consider a simple hypothesis regarding an as-pect of the problematic relationship between pre-modern metaphysics and F. W. J.Schelling’s case of a modern attempt at metaphysics. My aim isn’t to exhaustivelypresent the two positions but to suggest a possible direction for inquiry when it comesto the further consideration of their relation. I take Schelling’s well-known idea ofart as “the organon of philosophy” (laid out in his early work, “System of Transcen-
dental Idealism” (1800)) as a possible example in the juxtaposition. The counterpointelement referred to as “classical metaphysics” (a term used by researchers suchas W. Newell and A. Hassanpoor, particularly following M. Heidegger) is exemplifiedhere specifically through its Platonic motive of theurgic and symbolic connection withthe transcendent (the Hellenic deities). The Platonic engagement of spirituality – asa relation with the transcendent of both theoretical and practical nature – has beenstudied thoroughly by authors like A. Uzdavynis (e.g., in “Philosophy and Theurgy in
Late Antiquity”) and G. Shaw (whose work focuses on theurgy, e.g., in “Theurgy and
the Soul: The Neoplatonism of Iamblichus”); not to mention spiritual motives andpractices have been a core interest for Platonic thought ever since Plato himself.Considering the limits of my study, I’ll use the general framework of Platonism asa motive without further elaborating on the intricacies of that framework. However,my focus will be primarily on Schelling, as his position is the one I want to problema-tize against the background of Platonism; and even more, my focus will be on thejuxtaposition itself. Therefore, what I mean to shed light on through the juxtaposition
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is the unfolding of a common theme, found in the two otherwise fundamentally differ-ent paradigms: one pre-modern, metaphysical, and spiritual in a traditional sense ofthe word, the other characteristically modern, post-Kantian, and with its own peculiarunderstanding of the term “Geist”. My inquiry hypothesizes that this common themeis a perspective from which one can look at structures in the ontology of both art andunderstanding in relation to each other, through the relationship of each with whatcould be more impartially called a “grounding beyond,” grasped by both in their ownmanner. The continuity between Schelling and Platonism has been repeatedly pointedout in light of a broader intellectual constellation (e.g., when discussing Schelling andcertain other late modern thinkers, a researcher has noted that “their philosophical
principles are akin to Neoplatonism’s [. . . ] the latter (according to Lossev) is a syn-
thetic expression of antiquity” (Penev, 2013, p. 31)). Here I aim to explore more so thediscontinuity between Schelling and the Platonic tradition in question – to emphasizetheir difference, though to also present them as a useful pair in the theorizing of artand understanding. Schelling’s potentially positive role regarding questions pertainingto the broad tradition of Western spirituality and metaphysics has also been exploredby late thinkers, such as E. Voegelin1; here I mean to suggest Schelling’s negative roleregarding this tradition, through a consideration of possible lacks in his own attemptat such.Furthermore, it’s always been somewhat obvious that, prior to modernity, the his-tory of art comes along with the history of religion. The relation between religion andart could be explored further in ontological terms. My inquiry inherently emphasizesanother relation as well – the one between the history of thought and that of spiritualtraditions. I rely on the general motives of such relations to approach the bridgingof the gap between understanding and art in the context of Schelling and the Platonictradition. A starting point of my inquiry is that both of the paradigms of my interestare oriented toward the consideration of an ontological ground (Grund for Schelling,the heights of the metaphysical hierarchies – to Hen, etc. – for the Platonists). Thegrounding relates to the peculiar forms of knowledge and/or practical and existentialapproaches to that ground presented by each of the paradigms. In particular, throughthe idea of grounding, Schelling “generates a new notion of theoretical grounding,”
pertaining to “relations within a system, as based on basic conceptual divisions
striving toward unity” (Fisher, 2024) – that is, as a theory differing from classicalPlatonism in positing its fundamental principle of unity. A common intuition and mo-tive of both paradigms is that this ground persists and is present in the unfolding ofknowledge, which mirrors it under some kind of principle of correspondence (adae-
quatio). Where their perspectives differ is in how the Platonic tradition – particularlyin the case of middle and late Platonism, and even more so in light of it developing atheurgic approach2 – connects religion/spirituality and philosophy somehow naturally,without forcing the relation (to be precise, it both receives the seeds of this connection

1As S. McGuire notes, Voegelin “puts Schelling in the company of Plato, Augustine, and Aquinas,
grouping him with these “spiritual realists,” who attempted to balance the tensional forces within
their civilizations” (McGuire, 2012).2Being defined through Iamblichus and late Platonists as a ritualized co-activity with the gods, in acontext akin to the well-known Christian liturgy.
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historically, from the relations between, e.g., the legacy of the Greek cults of antiq-uity and Platonic philosophy, and participates in its construction). It’s important tonote this tradition keeps the two aspects deeply connected (either in subject or in thegrounding of the subject), while positing them as characteristically distinct (in method).For Schelling, in turn, the classical forms of spirituality and metaphysics aren’t of lit-eral interest in correspondence to his theoretical aims, which are outside or againstclassical metaphysics, those aims being posited in through a post-critical philosophicalproject. This shift away from the explicitly spiritual/metaphysical vertical relation withthe transcendent defines Schelling’s project as being ultimately focused more so on animmanent dynamic ontology. This is also an inherently anthropologically oriented fo-cus – as thinkers like L. Feuerbach will explicate through the same intellectual lineagenot much later in history. This focus would explain why, when it comes to Schelling,one doesn’t encounter a clear positive contemporary concept of spirituality as a dis-tinct and autonomous cultural field, corresponding to forms of experience irreducibleto paradigms outside of spirituality (psychology, anthropology, etc.). Though Schellingdoes take the Christian church to be an important historical event and a relevantobject of study or inspiration for his thought3, what fundamentally characterizes histhought puts the same outside of the characteristically religious. On a positive note,it’s in Schelling that we find a very explicit connection between a peculiar philosophyimbued with spiritual motives and art.Most importantly as far as my inquiry is concerned, this mixture of topics seemsto naturally present a common theoretical space, which is unified by common themesand problems (e.g., and in particular, the problem of grounding, itself tied to othermotives of structural importance for metaphysics, spirituality, and art, such as “depth”and “inner” among others). This implies an underlying “unified field” of perspectiveson the possible connections between art and understanding. In turn, it also justifies thejuxtaposition of the modern Schelling with the classical Platonic tradition of antiquity.
2. The fundamental role of symbol and symbolic consciousness

Just as Schelling seems to do, I conflate art and symbol. Whether all art is sym-bolic could be questioned; however, I accept this view tactically and consider it adequateeven beyond its strict explication by Schelling. E.g., art can be posited as symbolic inorder to separate it from pure aesthetics (the latter pertains exclusively to the sen-sual, whereas art and symbol engage more explicitly in the formation of meaning aswell). Moreover, symbolic consciousness could be seen as a fundamental form of con-sciousness at work in the psychic aspect of the art sphere (as opposed to its materialaspect, more so implied by the classical interpretation of the dyad “techne-poiesis”throughout antiquity). Defining art through symbol also makes Schelling’s philosophyof art relatable to the role of symbol within the Platonic tradition (as sumbolon, alsosometimes sunthema) – which is a topic especially for the middle Platonism’s theur-gic text “Chaldean Oracles” and late Platonism’s theurgic approaches of Iamblichus
3Particularly in “The Ages of the World” and “Philosophy of Revelation”
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and Proclus. The commonality in question follows the idea that symbol engages, asthinkers like Voegelin have pointed out, a primal and fundamental modality of con-sciousness: “there were no ideas unless there were symbols of immediate experi-
ences” (Voegelin, 2011, p. 95). The aforementioned is why symbolic consciousnessis considered as a kind of ground through which philosophical explication builds it-self (because philosophy follows what is immediately grasped by means other thanthose of philosophy). As already suggested, an axis of my inquiry is an intuition im-plicit in both paradigms (Schelling’s and the one of classical Platonism): that symbolicconsciousness, being a primal way of materializing the liminal contact of individualconsciousness with a beyond into a form (a form readily accessible and tangible forthe surface levels of consciousness and for the collective), also bridges the gap be-tween art and understanding. In other words, what’s in question in the case of both artand understanding – as long as we think of them in terms of fundamental grounding– would be their standing in tension to symbolic consciousness, itself grasped as a
metaxy (following Voegelin’s term), a relational “in between” at the edge of humanexperience. In such a liminal experience, the human form touches on what is experi-enced to be an extreme and irreducible otherness beyond common experience. Andin a certain sense this beyond – the transcendent – also acts as grounding, framing,or transcendental in a broad sense of the term, which defines the importance of thetranscendent for man. Just as the idea of the transcendental is an idea of productivity(in the sense of the production of experience), for Schelling art and symbol are seenalso in terms of productivity – something that goes beyond classical conceptualizationsof the metaxy.
3. Schelling’s position

It’s well known by researchers that for Schelling, “art pertains to how humans
comprehend themselves and their world” (Croci, 2024). The core element in Schelling’sclaim that art is the “organon of philosophy” seems to be “an inaccessible to discur-
sive knowledge ground for such – the intellectual intuition,” which “demands a rein-
terpretation of the grasping of intellectual intuition and reflexion in Schelling as two
mutually exclusive modes of understanding” (Kassabov, 2008, p. 52).4 Regarding art,Schelling himself says that the postulated experience which philosophy requires “is
none other than the product of genius, or, since genius is possible only in the arts,
the product of art” (Schelling, 1978, p. 352). Schelling sees art in light of expressivity,as rooted in a liminal contact with the beyond – therefore as a particular framing ofthe relative presence of the beyond in terms of manifestation (relative to the relativityof material existence, of manifestation, in relation to the ground). In terms of sur-face appearances, such a view on art seems divorced from what the opinion of artistsin the fields of the arts is, particularly in the modern fields structured around the

4This interpretation also emphasizes the relation between art and understanding isn’t necessarilylinear but ontological in a broader sense: “once art has played its role in the transcendental defining
of the structure of the identity and its actuality, philosophy becomes absolute and can now begin
from such structure” (Kassabov, 2008, p. 61).
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emancipation from metaphysics. Yet Schelling’s view seems to be penetrating to theintimate core of art in such a manner that it illuminates something important about it– by relating art to a depth that, while being intimately its own, also transcends it (as,to use Jacques Lacan’s term, “extimate”). If one wants to understand art in terms ofgrounding meaning, such a formula seems crucial. In the context of art, the formulaof Schelling’s relation between what he calls by different names in different texts, suchas, for example, “conditional” and “Unconditional” or “Absolute” is as follows: “The
artistic symbol [. . . ] doesn’t refer to the general but is the general. [. . . ] it’s an idea
and a full – even if as a particular – identity between general and particular. That
it’s a full identity also means that it’s identical to the Absolute” (Kassabov, 2008, p.66). Later in time, in his “Philosophy of art” (1802–3, 1859 in publishing), Schellingalso explicates the symbolic basis of art. The transition between the two texts isn’t mytopic here; it suffices to note that the early Schelling thought that “only art can reveal
the Absolute” (Bowie, 1993, p. 76), while the later Schelling saw art as a possibleform of such realization. Either way, by referring to ancient Greek mythology inthe “Philosophy of art”, he transposes the “allegorical” and the “schematic” in “The
absolute indifference of both: the symbolic. [. . . ] Homer did not first render these
myths independently poetic and symbolic; they were such from the very beginning”(Schelling, 1989, pp. 47–48).Correspondingly, in the context of grounding, art is a sort of creative extractionaccessible to the genius; which is why “The separation of the allegorical element in
them [. . . ] occurred to a later period, something possible only after all poetic spirit
was extinguished” (ibid.: 48).
4. Schelling’s lack

The variety of religious/spiritual motives in Schelling (not just his use of termslike “Absolute” but also his aforementioned interpretation of mythology, among othermotives) isn’t there by chance but both by historical reception and by theoretical rolein his own attempt at metaphysics. In the context of the attempts, the motives suggest aspecific function that needs to be addressed – a function that has previously occupied adomain other than that of pure philosophy (which, as Voegelin at times remarks whenspeaking of modern intellectual Gnosticism5, the German idealists seem to pursue asa gnoseo-sophy and Wissenschaft). Moreover, certain motives from past spiritualtraditions could address the structuring of art in its role as beholder of the tension withthe Absolute – however without explicating this theoretically as a theory of creativityand bringing forth (as it is for Schelling, that is, also in the context of art as it’s definedin a characteristically modern context). The structure of the bringing forth is onereason why both Schelling himself (since his earliest texts) and Schelling’s reception,
5E.g., by identifying the immanentist tendency as gnostic, for Voegelin “gnosis may be primarily

intellectual and assume the form of speculative penetration of the mystery of creation and existence,
as, for instance, in the contemplative gnosis of Hegel or Schelling” (Voegelin, 1952, p. 124).
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such as that of Voegelin, put the motive of tension in focus most fundamentally wheninquiring about the grounding of the human world.However, in Schelling’s reinterpretation of metaphysical motives, one finds a lack,which comes not necessarily as a mistake, but more so as a result of a larger paradig-matic shift. With Schelling’s contemporaries, thought is already on a move towardsan immanentist ontology and an anthropological paradigm. This puts in question thecapacity of his post-critical thought to relate to its more metaphysical motives in aclear and tangible way (the same issue persistently bothered Kant himself). Whatseems to be happening here is that the “spiritual,” seen through the lens of immanentontology and quasi-anthropology, turns more and more into a metaphoric discourse– one now aimed to express immanent shifts in human consciousness, thus differingfrom an autonomous pneumatic ontology in the context of transcendent metaphysi-cal hierarchies. Similarly, Schelling thinks of spirituality fundamentally in terms ofthe way the immaterial appears through the material, but not in light of ideas suchas spirit, understood in the classical, pre-modern sense – as a reality with a strictlytranscendent axis; this is also what gives way to the tendency for metaphorization.Moreover, since Schelling’s thought is invested specifically in the cohesion of its the-oretical frame (meaning, in the realization of philosophy as a dominant fundamentalscience), the lack is most tangible in terms of how such a thought envisions practice:whereas classical metaphysics had clearly defined (and also historically developing –that is, somehow reflexive) forms of spiritual practices – evidenced by the contem-plative, theurgic, and magical practices of Platonism (e.g., in Plotinus, Iamblichus andtexts such as the Greek magical papyri respectively) – the spiritual in Schelling nearsa transposition with the work of consciousness of man in all human practices at all.However, such interpretation doesn’t make spirit (in the classical sense) a clearer and,arguably, more accessible reality to us – a clarity that would otherwise be the positivegoal and defense of his noetic explication as explication of the metaphysical tradi-tion. Practically, this shift in subject means that there’s no actual spiritual practice assuch for Schelling, or at least that there’s no definite and clear suggestion of whatsuch a practice would entail, if at all possible in the context of the ontologems heputs in use (the new emphasis now being on philosophical/scientific consciousness inmethod and primarily, though not yet fully explicated, on the anthropological sphereas object). Such an issue doesn’t exist solely in a retrograde mind set on thinkingmetaphysics in a classical fashion; it’s an issue of principle for a thought to deal withits own consequences, as posited by its own use of language and theoretical directions.Paradoxically, a pronounced immanentist like Hegel makes a note on the conditionsof thinking spirituality by noting how “Philosophy herself is a worship, is a religion,
because she is [. . . ] resignation from the subjective whims and opinions in dealing
with the god” (Hegel, 2010, pp. 40–41).This resignation at the core of philosophy is, he also points out, the characteristicof spiritual experience, that experience being defined by the turning of the psychicsubject into an object in its relation with the spiritual beyond. What’s unclear in thecase of Schelling is how this transformation is to be enacted as a practice that makessense of the category of spirit – that is, without metaphorizing the conditions of thetransformation.
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The paradigmatic shift is demonstrated also through the topic of symbolism.Daniel Whistler observes how for Schelling:The universal does not exceed the particular in any way but is entirely identicalto it. From this also follows the indifference between finite and infinite, as wellas (more obliquely) that of possibility and actuality (623; 196) (Whistler, 2013, p.147).This formula addresses the issue of meaning in the production of symbol butalso possibly negates such an issue by inherently putting finite and infinite on thesame plateau. In this regard, Schelling’s thought differs paradigmatically from thatof classical metaphysics: the latter clearly situates the infinite above the finite boththeoretically (as a noetology) and practically (in its theurgic practices). Using Voegelin’slanguage, we could consider this difference as posited by an immanentist drive at workwithin the thought of Schelling (which would also explain Voegelin’s own ambiguousattitude to Schelling). To give this observation yet another perspective (an epistemicone), Schelling, in opposing classical metaphysics, enacts a scheme in which reason(otherwise understood as nous and intimately related to pneuma in classical terms)is incapable of operating outside of strictly material reality. This is a claim Schelling’sown interest in the esoteric6 only apparently negates; on the contrary, such interestcould also be considered as exacerbating the inner conflicts of his paradigm. Forthe sake of comparison here, Platonists of antiquity explicitly conceptualized higher(spiritual, immaterial) beings as noetic entities. E.g., even demons were thought of asnoetic entities, though of a lower character – such that puts them just a step above theworld of sense and, precisely, as reigning in the domain of sense and matter throughtheir downward fixation.7In comparison to other German idealists, Schelling seems to follow a varietyof classical metaphysical motives the closest (which defines Voegelin’s fundamentallypositive attitude towards him). In a post-critical context, he provides those motiveswith an original interpretation or misinterpretation. The idea of art as necessary forthe completion of the broad relation between sense and reason, in the larger con-text of the grounding of consciousness, fits into such appropriation. This means thatSchelling does recognize a metaxy at work in the relation between art and under-standing by understanding each through a metaxy with the ground. On the otherhand, he seems to reduce production ultimately to the activity of the Absolute (anissue he continuously grappled with that made him vulnerable to the attacks of otherthinkers, as was the case with Hegel’s “History of Philosophy”8). It appears that, whilepreserving certain language and intuitions of classical metaphysics, Schelling’s phi-losophy focused more fundamentally on conceptualizing immanent relations (under

6As certain studies make clear, e.g. O. Pitkänen’s “Schelling, esotericism and the meaning of life”and S. McGrath’s “Boehme, Hegel, Schelling, and the Hermetic Theology of Evil.”7As laid out in Avramov’s study “The sphere of the demonic according to the period of classical
antiquity as a forgotten essence of existential ontology.”8There, Hegel says of the same idea that Schelling’s proofs are presented “in the most formalistic
[formell] way, so that in fact they always presuppose what is supposed to be proved” (Hegel, 1967, p.267).
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the guise of seeking their relation with the Absolute) – such as the relation betweenart and understanding. I consider this relation as immanent in the sense of it tracingan ontology, or even more so opening up the way for such tracing, in the paradigmof physis (the “physical world,” the “natural world,” the “material world”). Thus, itresonates with contemporary ideas of immanence (such as G. Deleuze’s “pure imma-
nence”) and a more contemporary framing of the question of such relations in termsof the interactions between faculties, social spaces, etc.
5. Conclusion: considering Schelling in light of classical metaphysics

Schelling’s push towards immanence isn’t a problem by itself. However, I hypoth-esize that this draw becomes an internal, inherent issue for his thought – particularlyin light of his use of metaphysical language, coupled with the eclipsing of classicalforms of spiritual theory and practice; for the latter, if my reading is correct, he findsno practical application as such in the context of a living spiritual culture. That is, whatis missing from Schelling’s view is the characteristically metaphysical/spiritual (other-wise present in the Platonic tradition as a unity of noetology and pneumatology).9 Thisapproach towards the spiritual and metaphysical from a critical distance, yet seek-ing engagement through reinterpretation, is characteristically modern. E.g., being arepresentative of the same German tradition, M. Heidegger sees in philosophy thepotential to explicate religious facts (e.g., in “The Phenomenology of Religious Life”);however, his position doesn’t seem to problematize what it is that a thought defined bya secular drive is capable of contributing to religion, one contribution that would bealso particularly religious and that isn’t already part of the religious culture as charac-teristically religious. In other words, whereas in the aforementioned text, Heideggerseems to consider philosophy as introductory to theology, theology already has itsown forms of making itself accessible through its own chosen means, e.g., throughfaith (which Heidegger himself mentions in the same text).Such doubling of motives between a spiritual and a secular mode of consciousnesscreates a possibility for further transpositions between the two in this same direction,the doubling being attractive to many as an attempt towards resolving a fundamentaldifference. However, the theoretical transpositions we discover in late history in re-lation to this topic seem to be problematic; a better integration of what’s transpiredin the differing paradigms is work yet to be done. Such work is beyond more sim-plistic interpretations, both in the conservative realm and by progressivist thinkerslike Feuerbach, who reduce all motives of spirituality to a socio-psychological pro-jection (again, the basic issue with this is the destruction of forms of experience andexperiencing that are both potential and fundamental for man). It’s clear that theproblematizing would entail the working out of a fundamental approach that finds the
9Such contradictions also seem to be characteristic for modernity. E.g., when it comes to the arts,there’s the clear example of Walter Benjamin, who “criticizes mass culture, but also [. . . ] denies the

pretences for autonomy by the modern art and the avantgardes [. . . ] the artwork and artist lose
their aura, which leads to the alienation of the public from art and the self-alienation of the artist”(Kuiumdjieva, 2024, p. 147).
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points of relation between the spiritual/religious and the philosophical, scientific, etc.,as parts of a singular reality. In this, it makes sense to pay attention to the exemplaryPlatonic tradition for its own version of the unity of noetic and pneumatic, as well asto turn to thinkers like Voegelin, who offer an authentic modern interpretation of thetradition. Perspectives like the aforementioned present a readymade (for us) positiveconnection between forms of thinking and practices of immediate grasping (as a formof production – be it interpreted, as it is later by Schelling, in the framework of art,or, as it is with the Platonists, in the framework of spirituality).When it comes to the topic of art and understanding in particular, Schelling’ssolution regarding the relation of the two exhibits the traits of a metaphysical fram-ing that, paradoxically, seems removed from the existential and practical situations ofits own metaphysical implications. The classical metaphysical culture, in turn, clearlyaddresses those implications by presenting pathways of spiritual ascent, devotionalpractice, and forms of vertical communication that rely on a clearly established bor-der between plateaus (e.g., between physis and a metaphysical beyond). The presenceof the distinctions also allows for a posited pathway of trespassing, of movement be-tween the plateaus (practical forms of transcendence). It’s important to note how thecontradictions between paradigms are at least somehow resolved within the philo-sophical “metaparadigm” of Platonism and aren’t just a clash between philosophyand spirituality. As many researchers of Platonic antiquity know well regarding theissue of grounding, and as clearly seen in Plato himself: “Rather than a discourse, at
its core, Plato’s philosophy is revealed as an active dialectic of beauty which seeks
a unified vision, extending the feeling of the soul, alienated by the shells and stones
that have grown over them” (Felix, 2016, p. 174).The relation between art and understanding – in the context of metaphysics, assuggested by the language of the two paradigms and their common ontological em-phasis on identity and unity – seems to imply precisely such grounding. I concludethat Schelling’s approach to the question of grounding seems to present an issue: first,by its peculiar and subtle aiming towards the logic of the immanent; second, by rel-ativizing the meaning of the Unconditional in his formula for the identity betweenconditional and Unconditional; third, by not offering a clear practical counterpoint tohis thought in view of the classical forms he reinterprets – and in light of the verticalrelations they presuppose. As I mentioned, such issues open up Schelling’s thoughttowards a later theory of pure immanence, which is opposed in direction to its histor-ical roots in the late Platonic, characteristically metaphysical framing of the relationbetween understanding and the immediate symbolic grasp (exemplified by the schemeof theurgy). The contradictions between classical metaphysics and modern reinter-pretations of its motives – such that, e.g., horizontalize and/or politicize10 those motives– become clear through topics like that of the relation between art and understanding.This difference is made especially clear through juxtaposition, e.g. with the classicalPlatonic tradition. There’s a difference between an abstract grounding in an Absolute– as Hegel pointed out in his criticism of Schelling, that is, in an identity betweenconditional and Unconditional that’s simply presupposed – and a living defense of the

10As Voegelin’s point of focus is in many of his criticisms of modernity.
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concrete relationship between immanent and transcendent (which, there are reasonsto hypothesize, neither Hegel nor other moderns adequately address as such). Thisliving defense is enacted in a particular form through the theurgical practices of Pla-tonism, as long as they provide an exemplary framing of the symbolic that also makessense of the metaphysical language of the tradition – thus presenting an actual unitybetween theory and practice. This doesn’t mean the classical approach couldn’t orshouldn’t be problematized; my sole aim was to uncover the aforementioned contra-dictions by providing a simple contrast.
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[Reviewed by Sandra Cătălina Brânzaru∗]
1. Why think about understanding?

As the title straightforwardly suggests, some of the issues tackled in Understand-
ing and Conscious Experience: Philosophical and Scientific Perspectives concernthe intertwinement of understanding and conscious experience, but the central topicis understanding along its multiple dimensions: most contributors tackle scientificunderstanding (de Regt, Pritchard, Gurova, David-Rus, Mart́ınez-Ordaz and Maćıas-Bustos), others explore the phenomenal dimension of understanding, such as grasping(Bourget), apperception and awareness (Elgin), pictorial representation (Stoenescu);some address domain-specific understanding, such as logical proofs (Dumitru), high-energy physics (Mart́ınez-Ordaz and Maćıas-Bustos), moral understanding (Kelp). Thebook is structured in three parts, respectively “Part I – What is understanding”, “Part II– Understanding and consciousness”, and “Part III – Domain specific understanding”,and an introduction, where Andrei Mărăs, oiu thoroughly analyzes the particularitiesof each contribution, while also performing a state-of-the-art review of understanding.What does it mean to understand? This is the question that drives the first part, butis pursued in most chapters of the book. There are different ways in which the wordis used and it can thus have many different meanings. However, the most prominentin epistemology are atomistic understanding (“wh-” questions/understanding why) andobjectual understanding (holistic understanding/interconnections). As Elgin puts it,
objectual understanding is holistic, it entails grasping relations and interconnectionsbetween parts, whereas atomistic understanding (usually) banks on a causal explana-tion. Some embrace the distinction (Elgin, Mart́ınez-Ordaz and Maćıas-Bustos), othersassume that objectual understanding can be explained using atomistic understanding(Pritchard).What all authors seem to agree upon is that understanding is an epistemic good:we need it to make sense of intellectual accomplishments, especially in science andart (Elgin, 1996). More than knowledge, or at least aside from it, understanding is a
result of success (Mart́ınez-Ordaz and Maćıas-Bustos discuss the demands of suchsuccess and possibility of actually fulfilling them in cases of genuine understanding).Pritchard thinks understanding is a strong cognitive achievement (more epistemicallydemanding than simply knowing, which only requires weak cognitive achievement).
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Understanding is more than knowing in the sense that there might be something it islike to have the former, it might be brought about by some aspect or activity of con-sciousness, or as Dumitru argues, bringing cognitive phenomenology to the table, bycognitive and semantic qualia (when one understands that one knows something andthere is something it is like to be in a cognitive state p). Stoenescu conceives of under-standing as a cognitive faculty that comprises a skill, a process or an accomplishment,accounting for tacit understanding, and deems it epistemically valuable since it gives usmore than “explicit propositional truths”, bridging the chasm between cognitive andemotive understanding, and conceptualizing a new way of grasping the differencesbetween understanding in science and in art (emphasizing the role of exemplifica-tion and pictorial representation in understanding the phenomenal). Tobos, aru hintsat how understanding might lead to epistemically transformative experiences, howunderstanding can be revealing, illuminating it can be not only cognitively transfor-mative, but also identity transformative (it can change us as persons, it can changeour holistic doxastic state). For David Rus, understanding without explanation is valu-able because it can account for forms of understanding in scientific practices, offeringa richer account of scientific understanding. Gurova defends a minimal inferentialaccount of understanding (acronym: MIAU), which is valuable in addressing the re-lationship between predictions (including those made by AI) and understanding. DeRegt conceives of understanding as a skill, dependent upon history and context, devel-oped in scientific practices, such as constructing theories or models – its value arisesfrom the understander and the context of the understander; it is pragmatic. To un-derstand, one must possess the skill to efficiently make use of models. Kelp defendsa systematic knowledge account of understanding. To him, moral understanding isvaluable because it is required in order to make sense of what gets to count as goodmoral action. Bourget advocates for a phenomenal approach to grasping and under-standing – the epistemic value of grasping consists in that of phenomenal experience;grasping bridges experience to knowing, allowing for more impactful understandingwe can act on, as opposed to simply knowing or believing.Why think of it as an epistemic good? It must fulfil some epistemic function(s),both objectively and subjectively. And these functions cover more than knowledge.First of all, it fulfils the function of evaluating: explanations (inferences and the re-lations between inferences), theories, models, cognitive achievements or some othercognitive processes (knowing some statements by heart). It can also help assess theprocess of inferring (one’s own process for example when operating in uncharted,unfamiliar territory, where inaccessible inferences and unrevealed steps give rise tosome feeling of insecurity, of disorientation, of incomprehension, when the constituentparts don’t seem to cohere – cognitively and/or phenomenally), maybe because wewant to avoid confusion or misunderstanding (which would pose a risk to the out-come of what it is to be understood), maybe because the need to understand arisesexactly from the feeling of incomprehension – so understanding would be a solution.The question is not what motivates understanding, but what drives us to think about it.Why would we ask, “Do I (really) understand this?”, “Did they understand?”, “Is this
a product of understanding?”. Before even articulating these, other questions drive
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the quest. Understanding is sought out for predictability, as some sort of confirma-tion, something that has our back: knowledge can be treacherous, inferences too, aswell as observations, and explanations. Grasping is more secure than knowing, and
understanding may be more secure than grasping. To show this, consider tacit andexplicit understanding in turn.Tacit grasping is not as secure as tacit understanding. A tacit grasp is a mentalgrip of something yet not articulated, nor conceptualized. It might be revealed insome practice, some skill. But not in conscious awareness. Tacit understanding onthe other hand is available in consciousness. Is tacit understanding nonconceptual, liketacit grasping? Then how may it be available in consciousness? It must be conceptual,yet it cannot be articulated. As Janvid puts it, “to grasp is to access the inference in
operation. It is through grasping that the actual access is obtained” (Janvid, 2018, p.374). Building on this, explicit grasp is when the inference is revealed in the inferringprocess, tacit grasp uses that inference without revealing it.Explicit grasping is less secure than explicit understanding. Explicitly graspingsomething might be revealed as an ability to talk about it, recognize it, provide expla-nations (e.g., grasping the rules of chess or whist), but it is only explicit understandingthat grants you the ability to actually apply the rules and play.Elgin would agree that tacit understanding leaves one more vulnerable as opposedto explicit understanding:

Understanding can be tacit. To the extent that it is, the agent relies on it as abasis for inference or action without appreciating that or why she does so. This,I suggested, leaves her vulnerable. Even though she changes her network ofcommitments in response to new inputs, adjusting it in the face of whateverimpediments she encounters, she does so blindly (Elgin, p. 138).As she further develops it:
The epistemic situation of someone whose understanding is subliminal is lessthan ideal. Unsurveyability results in epistemic insecurity, even if the agent isunaware of it. it. When her understanding is tacit, an agent cannot identifythe strengths and weaknesses, opportunities and obstacles that figure in herthinking about the topic (Elgin, p. 138).Maybe an internal state of surveillance directed at the inferring process seeks outunderstanding. Not thinking, not inferring. Before we know we’re lost, we surveilour cognition (inferences, thoughts, steps taken in our thinking). We don’t surveilour mind unless something seems off or if we need to secure something (a theory, aproof, an inference, an explanation, a theorem). Maybe we want to rescue the outcomeand identify the error, the gap, especially if the stakes are high. We want to get thepieces hanging together the right way. We think that if they do, then we understand.What is the right way? Perhaps a high level of coherence, systematicity, consistency,transparency. A criterion we may all agree upon (for a decade, for a century, for awhile, hopefully).
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2. Scientific understanding

Understanding has been considered either factive or non-factive, with the debatecentring on whether understanding requires holding true propositions or if a false butuseful account can still provide understanding. Factive theories, similar to knowledge,hold that understanding necessitates the truth of relevant propositions, while non-factive theories allow for false, but meaningful accounts or idealizations to contributeto understanding, particularly in scientific contexts. A feature of cognitive science isthat it uses many idealizations, e.g., “mental representation”, “computational theoriesof cognition” (see Coelho Mollo, 20211; Taylor, 20232; Kirchoff, 20253). Idealizationsmight be false assumptions, might be felicitous, might elicit true beliefs, might begood instruments for coming up with scientific models. Idealizations qua falsehoodsmay not provide epistemic value to understanding: we need a true or a correct expla-nation of phenomena in order to get scientific understanding. Elgin would disagree –idealizations qua felicitous falsehoods have epistemic value because they might yieldunderstanding in the sense that they train an ability to act, e.g. draw inferences (Elgin,2022)4.According to de Regt, domain-specific understanding might share features withscientific understanding, such as a feeling of familiarity (or grasp of the structure ofthe phenomena one targets, be that a physical phenomenon or a musical piece). Whatprevents one from understanding a musical piece or a quantum physical phenom-enon could be the lack of familiarity with its language. In his view, being familiarwith the language (or structure) of what you are trying to understand seems to bea necessary condition for understanding it. The question that lingers is whether itis also a sufficient condition. His contextualist approach allows for understanding atdifferent levels – one who is not familiar with the terminology can still experience, tosome degree, understanding of the targeted phenomenon (e.g. a musical piece or aquantum phenomenon) by observing its structure as an intuitive insight (de Regt, p.31). Building on this, where does interdisciplinary understanding fit? In his mono-graph, de Regt (2017) distinguishes between three levels of science and two methods ofarriving at scientific understanding. One can understand a phenomenon, in the sensethat one could provide an adequate explanation of said phenomenon, and in order todo that, one must use a vocabulary that refers to accepted items of knowledge. Or onecan understand the theory, which means that one would be able to use said theoryat a pragmatic level. His three levels of science distinguish between the macro level(understanding in science, in general, understanding why) – in order to get to this levelof understanding, one must be skilful: grasp the interconnectedness of different parts,
1Coelho Mollo, D. (2021). Why go for a computation-based approach to cognitive representation.

Synthese, 199(3), 6875–6895.2Taylor, S. D. (2023). Afactivism about understanding cognition. European Journal for Philosophy of
Science, 13(3), 43.3Kirchhoff, M. D. (2025). Idealization and mental fictionalism. Philosophical Psychology, 1–22.4Elgin, Catherine (2022). Models as Felicitous Falsehoods. Principia: An International Journal of
Epistemology, 26 (1): 7–23.
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how they hang together, the meso and the micro level. Understanding why grantsunderstanding what. Understanding is then a consequence of applying those skills;understanding at the meso level is had by scientific communities (de Regt, 2017:90),for instance producing an explanation that may be intelligible5 to experts (banking onaccepted items of knowledge, as opposed to individual idiosyncrasies). De Regt’s thirdlevel is the micro level (individual views of particular scientists). Micro-understandinga theory allows for different communities and different individual experts to accom-modate for different theories. Understanding, on this model, is context-sensitive.On de Regt’s framework, domain specific understanding involves using specificitems of knowledge, models and practices (these are known by some communities,but not others). So, in order for domain-specific understanding to lead to scientificunderstanding, the scientific community must satisfy the broad intelligibility criterion,which burdens the provider of the theory to be a skilful understander (an issuer of atheory must be skilled in providing explanations across various phenomena coveredby the theory put forward). De Regt’s account is contextual, emphasizing the fact thatwhether the theory is successful or not depends on its applications and predictions,thus allowing for approximate models to provide understanding. Building intelligibletheories requires that the issuer should have specific skills. No difference in the natureof understanding per se seems to follow from differences in skilled performance, sinceboth theoretical and practical abilities are at play in achieving “success”.
3. Transferable skills and integrated explanations

A theory of a particular scientist should be understood (made intelligible to a
community of experts) if said scientist appeals to the accepted items of knowledgeof a scientific community. That community of experts should be able to make sense ofhow to pragmatically use the theory, and this depends on the ability of the researcherto come up with an explanatory model for it. However, different communities of scien-tists can deem a theory intelligible or not, based on both context and historical periods.Also, different expert communities might be in disagreement – which raises a seriousquestion for interdisciplinary fields, e.g., cognitive science: “How can experts commu-
nicate their understanding to an audience of non-experts?” Here, de Regt refers tolaypeople as non-experts, but this is also exactly the case of cognitive scientists. Howcan a neuroscientist communicate their understanding to an audience of computerscientists, anthropologists, psychologists, linguists and philosophers (assuming theyform a community of experts in cognitive science)? All the non-neuroscientists mayhave knowledge of neuroscientific facts, but lack the skills that neuroscientists have.So, the burden is on the neuroscientist to make his understanding intelligible to themixed community (of experts in different fields), in some sense to transfer “the skills”to the non-expert community, not just the scientific facts. So which skills may those

5CIT1: A scientific theory T (in one or more of its representations) is intelligible for scientists (in
context C) if they can recognize qualitatively characteristic consequences of T without performing
exact calculations. (de Regt, 2017, p. 102).
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be? Perhaps – the ability to reason with specific concepts within specific theories,given some models?That seems hard – de Regt’s suggestion (in the case of communities of expertscommunicating with communities of non-experts) is to employ analogies or metaphors
(de Regt, p. 39), which may increase understanding of an unfamiliar (e.g. abstract)
domain by mapping it onto a more familiar (e.g., concrete) domain (de Regt, p. 38),which can, however, lead to misunderstanding and oversimplification. Can experts incognitive science achieve objectual understanding? Objectual understanding relies ondomain-specific knowledge, and at the same time domain-specific knowledge relies onbroader scientific principles at play.The concept of familiarity here plays an important part – if a non-expert immersesin a community of experts, that non-expert could become familiar with the terminol-ogy, perhaps also with the practices, but the skills are not guaranteed for actually
doing research. Interactional expertise is required for interdisciplinary approaches,but it does not grant contributory abilities:People who possess interactional expertise but no contributory expertise can flu-ently communicate and interact with the contributory experts in a field, althoughthey cannot do research themselves (de Regt, p. 36).Is it sufficient for a cognitive scientist in an interdisciplinary community of expertsto be a spectatorial cognizer?Cognizant understanding of a topic is an explicit awareness of how the ele-ments of a constellation of commitments relate to one another and how thatconstellation answers to the evidence that supports it (Elgin, p. 139).It seems that cognizant understanding does not allow for complete scientific un-derstanding. But why is that required, and what for? Elgin contrasts the spectatorialstance with the agential stance. The former only allows for what de Regt calls inter-
actional expertise; as Elgin puts it, it is a purely descriptive stance6:The spectatorial stance is third-personal. A spectatorial cognizer can apprehendthe warp and weft of her tapestry of commitments. She can identify her variouscommitments, recognize their interconnections and lacunae, locate redundan-cies and idle wheels, as well as putatively relevant bits of data that do not seemto mesh. She can survey and explore the network. So far, this is purely descrip-tive. Her epistemic stance is like that of a cartographer, mapping the terrain,identifying and classifying what he finds (Elgin, p. 139).Perhaps this is not a problem for weak interdisciplinary approaches. If the goal ofa weak interdisciplinary collaboration is to grasp different aspects of a cognitive mech-anism or process, but not to come up with a new model – a novel (interdisciplinary)framework with improved concepts and efficient methodology – then contributoryexpertise is not required. But that is necessary for strong interdisciplinary science. Iscognitive science strong or weak in this sense? There is no consensus, some (Graham

6I leave aside the normative component of Elgin’s commitments and focus instead on its bearing onaction: it takes skill to live up to one’s commitments.
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& Bechtel, 19987; Gardner, 19858), as Hohol also points out (Hohol, 2021)9, believe thecognitive sciences are interdisciplinary in a weak sense, others argue they are stronglyinterdisciplinary (Núñez et. al., 2021).10 Do we need a unifying theory about the mindin cognitive science, or should we settle for pluralism (at the level of explanations,models and scientific practices)? Unification, at least prima facie, entails an agentialstance. Cognitive scientists need to do something about what they find from eachother. They need more than interactional expertise, they need to take more thanthe spectatorial cognizer stance, the agential stance is necessary since it allows oneto do something about what she finds (Elgin, p. 142).11 How, then, could we obtain aholistic approach to cognition – is integration at the level of explanation even possible?What about integration at the level of scientific understanding? What would scientificunderstanding in cognitive science amount to?Galli (2024)12 argues for explanatory integration in cognitive science, but also forthe need to integrate local understanding with broader scientific understanding. Hecontrasts Khalifa’s and de Regt’s accounts of scientific understanding. De Regt wouldemphasize the role of scientific models in scientific understanding. The ability toengage effectively with scientific models is key to his contextual account of scientificunderstanding. Pragmatically, one should be able to use such models in a proficientway, and if one does so, then one understands that specific scientific domain. But it isnot obvious how an integration at the level of models would be possible. Khalifa, onthe other hand, places a higher emphasis on explanation:

S has scientific knowledge that q explains why p iff the safety of S’s belief that
q explains why p is because of her scientific explanatory evaluation13 (Khalifa,2012, p. 12).

7Graham, G., & Bechtel, W. (1998). A companion to cognitive science. Blackwell Publishing.8Gardner, H. (1985). The mind’s new science: A history of cognitive revolution. New York: BasicBooks.9Hohol, M. (2021). Cognitive science: an interdisciplinary approach to mind and cognition. In B.Brożek, M. Jakubiec,P. Urbańczyk (Eds.), Perspectives on interdisciplinarity (33–55), Krakow: Coper-nicus Center Press.10Núñez, R., Allen, M., Gao, R., Miller Rigoli, C., Relaford-Doyle, J., & Semenuks, A. (2019). Whathappened to cognitive science? Nature Human Behaviour, 3(8), 782-791. https://doi.org/10.1038/s41562-019-0626-211If domain-specific skills aren’t transferable, that might then raise the question of whether practi-tioners of cognitive science could ever have a unified understanding of the human mind.12Galli, G. (2024). Scientific Understanding and the Explanatory Integration in Cognitive Sciences.In: Aldini, A. (eds) Software Engineering and Formal Methods. SEFM 2023 Collocated Workshops.
SEFM 2023. Lecture Notes in Computer Science, vol 14568. Springer, Cham. https://doi.org/10.

1007/978-3-031-66021-4_713Khalifa, K. (2012). Inaugurating understanding or repackaging explanation? Philosophy of Science,79(1), 15-37.
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According to Galli (2024), Khalifa’s Nexus Principle14 might be the key for ex-planatory integration, but he ponders the role of coherence in such an effort: it is notclear how one could achieve coherence at the level of explanations across multipledomains in cognitive science. Kvanvig also raises the need for coherence in under-standing, not only at the level of explanation. Khalifa does not agree, and believescoherence is not a feature of understanding:(. . . ) understanding’s connection with coherence is shallow, floating innocuouslyatop sturdier depths. In other words, coherence is not part of the “core concep-tion of understanding.” Similarly, while the “central feature of understanding”is in the neighborhood of coherence, it isn’t at home there. On my view, un-derstanding is quasi-coherent: it walks like coherence and talks like coherence,but it does not require a coherentist account (Khalifa, 2016, p. 139).In this regard, I tend to agree that Khalifa’s view is less committal, hence moreplausible – other than the fact that it is not clear what one means by coherence, it is notobvious what should cohere at the level of understanding, what would make scientificunderstanding different from domain-specific understanding (moral understanding,musical understanding and so on). Perhaps coherence is relative to a model (i.e. whatcoheres in a model may not cohere in another model).Pluralism at the level of explanations might afford some fine-grained multi-levelaccount of the tracked phenomenon, which would provide a more nuanced under-standing. What does a grand unified theory in cognitive science afford that pluralismdoes not? Apparently, it’s about coherence. However, the conceptual boundaries ofcoherence are not clear enough, so it might be that a grand unified theory might pro-mote cohesion instead of coherence. What seems to call for a grand unified theoryis not the aspect of interdisciplinarity, but the multitude of frameworks and theories.Khalifa’s UBI (Understanding Based Integration) might be relevant here, but integra-tion at the level of models might be necessary as well. Khalifa et al. (2022) only exploreexplanatory integration for some of the models used in cognitive science: mechanis-tic, computational, topological and dynamical. That would provide at most partial

understanding or would entail, if aiming for a complete account of understanding,
14Khalifa’s Nexus Principle refers to “grasping” an explanatory nexus, which captures the correctrelations between explanations and the phenomena these explanations track. Based on this principle,an expert in neurobiology can understand some neuroscientific explanation better than an expert inlinguistics, for example, if she can grasp the relations between the correct neuroscientific explanationand the target phenomenon, thus providing a more detailed understanding, based on which severalaspects of the phenomenon can be tracked at different levels of analysis. Solely knowing what a neu-roscientific statement is about does not suffice for understanding it; explanations must connect it to thephenomenon. The problem is, sometimes in an interdisciplinary field, the phenomenon being trackedmight differ (take, for example, theory of mind or empathy). Explanation might resemble scientific un-derstanding, and in order to prevent accidental resemblances, a scientific methodology and processesof evaluating those explanations should exist. Khalifa’s SEU (Scientific Explanatory Understanding)serves this purpose; it evaluates explanations. But how can a mixed community of experts evaluateinterdisciplinary-specific explanations, how might they achieve the necessary knowledge of the mech-anisms or connections that underlie the phenomenon (assuming they are indeed tracking the samephenomenon), and how might they gain the skill to efficiently make use of the specific models (foreach domain) to tell if explanations were integrated accurately?
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reductions of some models to either mechanistic, computation, topological or dynam-ical models. It is not obvious how selective integration could provide the fine-grainednuanced understanding advertised by pluralism, nor the fluency or coherence of agrand unified theory.Barman, Caron, Claassen, and de Regt (2024) make the same move in “Towards aBenchmark for Scientific Understanding in Humans and Machines”, where they offera Scientific Understanding Benchmark (SUB), aiming to measure scientific understand-ing (for a variety of agents, both human and non-human, e.g., Large Language Models).This approach will be further discussed below in the section titled Understanding as
performance.
4. The interplay between understanding and cognitive science

Lilia Gurova, Henk de Regt, Maŕıa del Rosario Mart́ınez-Ordaz and Moisés Maćıas-Bustos focus on scientific understanding directly. Other authors focus either ondomain-specific understanding or understanding in general. Understanding seemsto entail some activity unfolding in the mind of the understander: cognitive activity,
phenomenal activity, conceptual activity. Cognitive science is particularly interestedin such activities; sciences of the mind study them, usually in an interdisciplinary ef-fort. It might have been interesting to see whether understanding in interdisciplinaryfields, such as cognitive science, qualifies as scientific understanding. Or is it domain-specific understanding? Can we have holistic (objectual) understanding in cognitivescience, and if so, what would that entail? Should the explanations be integrated intoall models for all domains of cognitive science(s) (even if we don’t follow Khalifa inassuming understanding should be explanatory)? Should the explanations and the the-ories that accommodate them be coherent (what might that mean and how could onemeasure it)? Should the scientific practices be complementary, should the scientistsshare domain-specific skills, should they also be able to use domain-specific modelspragmatically, effectively across all other domains? Would understanding what cog-nition is without having the required skills (or knowledge, or model) be sufficient tocount as understanding “cognition”?There are two main ways in which understanding might be relevant in relation tocognitive science: what gets to count as scientific understanding in cognitive scienceand what understanding is from a cognitive science perspective.From the perspective of cognitive science understanding can be conceived of as:i a processii a product (of a process or of multiple processes) (first person approach)iii a performance (third person approach)Understanding can refer to a process or to the outcome of a process. If theoutcome of a process is an ability, then we will treat that separately, as evinced inperformances (third person approach). If understanding is a process, then first of all,
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we must differentiate it from other processes. Is it different from cognition? If so,in which way(s)? It might seem that understanding is dependent on cognition: if wethink of it as a “cognitive achievement”, it entails doing something with some contentby thinking about it. If it is the result of cognition, then it cannot be a process: it issome sort of outcome – if that is the case, then understanding is a product of somesort of cognition. If it is a process, but we maintain the assumption that it is relatedto cognition, then it must, at least in some sense, depend on it or be related to it.How do they relate? Is cognition necessary for understanding? If this is the case,then we cannot have understanding without cognition. Both concepts are somewhatmysterious, very much like creativity. We ascribe cognition, we ascribe understanding(to ourselves, to others). Cognition is also ambiguous; there is no clear or unanimouslyaccepted definition of what cognition is. The attempt here would isolate what thecentral features of both cognition and understanding may be.The classic approach in cognitive science is that cognition is based on operatingupon (via procedures, usually thought of as computational) some representations (orrepresentational structures). There is sufficient disagreement in the literature on whatrepresentations are and what computation is to be sceptical about a model of cognition.However, this broad description of what cognition may be encompasses most theorieswielded in cognitive science (symbol system hypothesis, connectionist models, artificialneural networks). This view has faced many challenges: the idea that minds functionbased on representation and computation might be mistaken, either because it neglectsthe role of the body, or the physical environment in which the body is situated, the wayin which some mental processes extend into the world, the role that consciousnessplays (the phenomenal aspect of consciousness), the role emotions play, the role thatsociety plays, the interdisciplinary aspect of the field itself and the inability to developa core, unified theory that would cover all its disciplines.In light of all these challenges, a novel approach emerged: the E-cognition ap-proach to cognition (usually referred to as the 4E approach). The central hypothesisof E-cognition is that mind is a dynamical system (Haken, Kelso, and Bunz, 198515; VanGelder, 199516; Smith and Thelen, 199417) or an enaction (enactive cognition) (Huttoand Myin, 201318; Di Paolo, 201819; Menary, 200620; Noë, 201421).

15Haken, H., Kelso, J. S., & Bunz, H. (1985). A theoretical model of phase transitions in human handmovements. Biological cybernetics, 51(5), 347–356.16Van Gelder, T. (1995). What might cognition be, if not computation? The journal of Philosophy,92(7), 345–381.17Thelen, E., & Smith, L. B. (1994). A dynamic systems approach to the development of cognition
and action. MIT Press.18Hutto, D. D., Myin, E. (2014). Neural representations not needed – no more pleas, please. Phe-
nomenology and the Cognitive Sciences 13, 241–256. https://doi.org/10.1007/s11097-013-9331-119Di Paolo, E. A. (2018). The enactive conception of life. The Oxford handbook of cognition: Em-
bodied, embedded, enactive and extended, 71–94.20Menary, R. (2006). Attacking the bounds of cognition. Philosophical psychology, 19(3), 329–344.21Noë, A. (2014). Concept pluralism, direct perception, and the fragility of presence. In Open Mind.Open MIND. Frankfurt am Main: MIND Group.

156

https://doi.org/10.1007/s11097-013-9331-1


Understanding and Conscious Experience
“Cognition” does not usually refer to a single process, and it is not conflated withreasoning: there are basic kinds of cognitive process, complex cognitive processes(the threshold between what gets to count as basic versus complex is not clearly de-fined, however, we will work with the differentiation in a broad sense). Some examplesof cognitive processes, usually deemed as basic, are perception (interpreting sensoryinformation), attention (assigning mental resources to a specific thing, be that an ac-tivity, a thought, or a specific perceived input), and memory (encoding, storing andretrieving some content). There are many cognitive processes deemed complex: rea-soning, language use, decision-making, metacognition, learning, critical thinking. Thedistinction seems to be based on the obviousness of the use of concepts: basic cog-nition may allow for nonconceptual aspects to play some role, but complex cognitionheavily relies on the use of concepts.

5. Understanding as a process

Although all of them may be involved in understanding, we want to isolate thecognitive processes on which understanding seems to heavily rely: perception seemsto be a good candidate (Stoenescu makes a good case for the role of perception inunderstanding in Ways of understanding the phenomenal, via pictorial representationand exemplification), memory as well (Bourget’s account of grasping clarifies the roleof memory, by distinguishing between merely thinking about something and truly
grasping it; for Bourget, memory plays some role in cases of grasping, e.g., whenMary fetches experiences from memory as needed to ground her thinking about
colors (Bourget, p. 115)). Attention seems necessary for evaluating explanations, butit plays a great part in absentia; think of “aha” moments – what makes them specialis the fact that these appear when you are not paying attention to the subject matter,when you are not attending to the problem, but rather to something else. Focus seemsrequired when thinking about the problem, and it is also important in the conceptualarticulation necessary for making sense of the aha moment – its absence (or not
attending to the problem at hand) seems necessary in the transition or incubationperiod before the “aha” moment, and in that moment, attention resurfaces in order tocapture the feeling of the breakthrough and access the content of the breakthrough.Added to these three basic cognitive processes we might need “complex” ones as well:metacognition (for evaluation) and inferring.Inferences probably have the best seat at the table of understanding. These re-sult from inferring. Inferring is something that agents (organisms or machines) dowhen they draw conclusions from premises, often going beyond a given input (data,information). Inferring is considered key in extending knowledge: so how does thathappen?
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It seems that first one needs to isolate some “knowledge”, some “representations”22from the premises (it is not obvious how) and then one tracks those representationswhile doing some operations23 (usually operations that are described by appealing tocertain types of logic; it is not obvious if what is described matches the actual opera-tions) until those representations re-organize, based on the operations, in a differentform, usually a conclusion (there are footsteps in the sand, they have the shape ofshoes, so someone must have been here) or in confirmation of one of the hypothe-ses as “being the case” (p or q, not q, hence p)). Based on how they are carried out,inferences can be conscious or unconscious (Reverberi et al., 2012).24
What is the relation between inferring and understanding? Often, inferring bringsabout more or a novel kind of knowledge, or it settles some competing options for whatactually is the case, but most contributors agree that understanding is not reducibleto knowledge (Elgin, Pritchard, David-Rus, Bourget, Stoenescu, Dumitru). De Regtargues that scientific understanding would primarily be a kind of knowledge, andKhalifa would reduce understanding to knowing. As Paul Boghossian points out inhis 2014 paper, “What is inference?”, the topic is understudied by philosophers, butalso by cognitive scientists. Assuming understanding is different from knowledge, itseems important to explore the role inferences and the process of inferring play inunderstanding. Gurova carefully outlines a minimal account of understanding whereinferences are central:MIAU (core statement): The person S understands P (where P could be a theory,a phenomenon, or a linguistic expression) if and only if S can produce correctinferences from the knowledge which S associates with P (Gurova, p. 69).And here are the corollaries:Corollary 1: The more (non-trivial) inferences S can draw based on her knowl-edge of P, the deeper her understanding of P (Gurova, p. 69).It seems the process of inferring is tied to understanding based on the outcomeof the process, which consists in an inference that can have the form of a realization(statement, conclusion, opinion), which is then evaluated (by a different cognitive pro-cess, perhaps metacognition?) based on some criteria (perhaps simplicity, consistency,

22I use “representation” in a broad sense. In a 4E approach, inferences are not viewed as someinternal symbolic computations. These are derived from basic interactions between the agent, its body,the environment, and other agents in the environment. On an enactive account of cognition, inferencesare active, as opposed to static and representational. In the traditional approach, inference is based on“collecting” passively some input and then processing it, in the sense of performing some computationbased on some rules, whereas on the enactive approach, active inference not only collects some “input”or “data”, but rather it does something – as Friston put it, “the very fact that you are reading these
lines means that you are engaging in Active Inference – namely, actively sampling the world – in
a particular way – because you believe you will learn something” (Parr, Pezzulo and Friston, 2022,vii). In this sense, active inference is a means of reducing uncertainty, and plays a functional role inhypothesis testing or making predictions.23E.g. rules of inference: conjunction, disjunction, Modus Ponens, Modus Tollens, hypotheticalsyllogism.24Reverberi, C., Pischedda, D., Burigo, M., & Cherubini, P. (2012). Deduction without awareness. Acta
psychologica, 139(1), 244–253.
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coherence). From a cognitive perspective, what is the difference between premises,inference, conclusion and explanation? Do they differ based on their epistemic func-tional role; do they differ based on the cognitive processes that produce them?

Corollary 2: An explanation of P increases S’s understanding of P if and only ifit allows S to make additional inferences (Gurova, p. 69).What is the difference between explanation and inference? Is the explanation notanother inference that, based on some requirements, gets to count as explanation?Cognitively, how are they different? Is it the content (coming into a new form)? Isit just the function (it connects a block of inferences)? Is it attitude? (“I can nowendorse this”, “I can now accept this”). Functionally, it seems that premises are tiedto input: the inference processes the input (based on some rules), the output is theconclusion, and the explanation bridges (logically or causally) the premises to theconclusion (the input to the output). The explanation is then another inference or aresult of metacognition (one thinks about why they thought that was the conclusion andhow they reached that conclusion). But what does metacognition add, epistemically?Perhaps at the level of explanation, the process of inferring becomes transparent,one makes inferences about the initial process of inferring. Would those inferencesabout the already made inferences be additional inferences or explanations? What areadditional inferences? How does one differentiate them in order to count them? Areall of them transparent? They should be if one is working on a proof. But what if thelogician relies on some unstated assumptions that she is not familiar with (think biases,think inherited tacit assumptions that pertain to a particular logical framework ratherthan another)? Familiarity here could be felt, especially when working on proofs, butas Dumitru points out, this does not guarantee we got it right:
Granted, having the feeling that the proof is correct or more generally that wehave got things right does not guarantee the logical validity and soundness ofthe proof or of other epistemic enterprises. Nevertheless, the feeling that wegot things right helps us with a strong and clear understanding of the epistemicmaneuver (Dumitru, p. 181).But perhaps the feeling of familiarity does not have much to do with actually get-ting it right, but it helps reveal some aspect of the inferring process. If understandingis a process, what of misunderstanding? The difference between the two could be atthe level of content: perhaps the content of an inference, in the case of misunder-standing, is not the “right” one – it is an unfamiliar one, it is different in a sufficientway to not cohere (or do not connect in a way that would allow all the inferences tostay together as a whole) with the rest of the content produced throughout the processof inferring.Incomprehension might feel like disorientation (e.g., getting lost in a city), wherethere is a disconnect between one’s internal map versus the external world. Thefeeling of incomprehension or lack of familiarity could signal some sort of a discon-nect between the perceived outcome of one’s inferring process and some part of theprocess, including the rules and steps based on which the proof unfolded, or a dis-connect from one or multiple inferences to which one has no access or which do
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not seem necessary. It could be that a mechanism different from the inferring pro-cess (perhaps memory, perhaps intuition or some unconscious process, like patternrecognition) handles the content of what seems to the reasoner to be inferences.When some content (path, building) appears familiar, one might feel like “I know
where I am”, “I recognize the place”. This does not entail that the person now knowsexactly what the path is, but they are no longer lost, and this might be sufficient to stopthe feeling of incomprehension. But lack of incomprehension does not necessarilyentail comprehension. However, the high contrast between no longer making senseof where I am – complete disorientation versus finding something that I have thefeeling is familiar – may make it look as if “having an idea of where I am now” means“understanding where I am”. It may seem that this is what grasping actually captures:that phenomenal aspect of familiarity triggered by some cognitive content that hasnot yet been recognized (has not yet matched any representation). What would therelation between grasping, inferring and understanding be if the three are differentcognitive processes? We could perhaps delineate grasping from inferring – graspingmight be procedurally different, triggered when inferring is not transparent enoughto the reasoner.Strevens would argue that grasp is some relation between the mind and the
world (Strevens, 2024, p. 745)25, and that it manifests itself in a kind of inferential
ability, and thus, that a lack of grasp can be diagnosed from certain inferential
limitations (Strevens, 2025, p. 4). So – not a process, but an ability, an inferentialability. In relation to understanding, he argues that “various forms of understanding
differ in what is grasped, but not in the nature of that grasp” (Strevens, 2024, p. 742).His ability-based approach makes understanding dependent on grasping, but it lookslike understanding is a matter of the mind’s encountering, framing, connecting to,
in the right sort of way, some aspect of the world. Understanding is a place where
the mind meets the world (Strevens, 2024, p. 742). To understand something onemust grasp an explanation for that thing.If we think that understanding is a process, then the grasp of an explanation mightbe the outcome. If we think that understanding is an outcome, “understanding” maymean having grasped an explanation. If an explanation is the result of inferring, thena grasped explanation could be the result of a skilled process of inferring (inferringwith grasp-ability).On the other hand, Bourget argues for a phenomenal approach: grasping some
mental content is a matter of having it in phenomenal consciousness (we grasp to
the extent that our thoughts are grounded in experience, whether occurrent or non-
occurrent). This is not a semantic point about how we use the term “grasp” and
cognate expressions. This is an empirical claim about how thinking works, and
one that has important downstream implications because it explains why grasping
and experience both seem to matter in cognition (Bourget, p. 126). If that is thecase, and grasping is necessary for understanding, then the process of inferring is

25Strevens, M. (2024). Grasp and scientific understanding: a recognition account. Philosophical
Studies, 181(4), 741–762.
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insufficient for understanding, phenomenal consciousness is required and involved inour cognitive processes.

Corollary 3: Explanations (i.e., structures such as “P, because Q”) are not theonly means for achieving understanding, other structures that enable inference(predictions “Given P, we should expect Q”, categorizations “P is an instance ofQ”) can do the same job (Gurova, p. 69).What, then, is the difference between a prediction and an inference, other than,grammatically, the fact that they answer different questions? A prediction answers‘what’, an inference answers ‘why’. Time orientation? Prediction, at first glance, seemsto be about inferring the future. If one is trying to make sense about what happenedin the past, would the prediction turn into an inference? (E.g. in historical or scientificcontexts: trying to retrodict how the universe formed, trying to account for what ahistorical figure did in the past, so as to reconstruct it).If we are to continue to explore relations between inferring and understanding, itis unobvious how the two relate. On a minimal inferential account of understanding,it seems that the distinction between the two (as processes) becomes irrelevant. Ifwe take understanding to be an inference about the inferring process, that qualifiesthe target process as “understanding”, “misunderstanding”, then understanding is nota process, but a quality or a property of the inferential process under scrutiny.So far, it may seem that understanding is multiply realizable, can either be real-ized by inferring or by grasping or by some other cognitive activity, but none seemssufficient in capturing understanding entirely, independently: some cognitive activitiesseem necessary, but they don’t work in isolation. Perhaps so as to identify whichinference, which skill and which cognitive process, one must look into what the ob-ject of understanding is. These might be contingent on the object of understanding.Inference and skill need not vary from individual to individual if we accept there aredegrees of understanding. This is why I next consider understanding as an outcome– as that through which the target object or phenomenon is understood.
6. Understanding as an outcome

If understanding is an outcome, we should explore the kind of outcome it is andthe cognitive activity (or activities), the outcome of which it is.– Understanding as some sort of content [articulated, not tacit]: propositionalknowledge (or explanatory understanding): I understand x (objectual) (wherex is an object or a subject matter – philosophy, geography, my husband, physics)or I understand why x (atomistic). So, the outcome is some array of concep-tions that are articulated in a coherent manner, in the form of some explana-tions or some sets of explanations that hang together;– Understanding as tacit: tacit grasp, tacit knowledge, tacit ability (know-how,procedural);
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– Understanding as a quality of an explanation or a mode of presentation of anexplanation (one shows full understanding via a way of presenting some expla-nation);– Understanding as mental state (I know I understand; I understand what I know,I understand that I don’t know, I know I don’t understand);– Understanding as an acceptance – rational credence at a threshold that is min-imal or optimal for outright belief26;– Understanding as an experiential state (I am experiencing understanding that/whyp);– Understanding as a quality of an experiential state (quality of the experience –I finally get it, I understand);– Understanding as apperception;– Understanding as updated knowledge, updated sets of commitments (could col-lapse into an inference, or a set of inferences, which could further be articulatedinto an explanation, sets of explanations or compounded with other articulatedinferences in different forms);– Understanding as an ability (first person, some cognitive capacity)i an ability to follow an explanation why p;ii an ability to follow one’s own inferences and track them;iii an ability to manipulate one’s own representations or models of some phe-nomenon;iv an ability to manipulate explanations (in writing, to oneself; in introspection);v an ability to explain p in one’s own words to oneself;vi an ability to draw from q the conclusion that p.Let’s assume it is an achievement, take for example Pritchard’s account, whereunderstanding is a strong cognitive achievement: j) [understanding as strong cogni-tive] achievement is success that is primarily attributable to one’s manifestation of

relevant ability and which in addition involves either (i) a relatively high level of
ability or (ii) the overcoming of a significant obstacle to one’s success (Pritchard,p. 49). However, understanding in this case is not reducible to knowledge, since jj)
understanding is essentially an active form of cognition, in contrast to knowledge,
which can be passive (p. 53). If understanding is an active form of cognition, thenit would be a process. Pritchard also states that jjj) understanding is specifically con-cerned with the subject exhibiting a strong cognitive achievement. If it’s about thesubject exhibiting some sort of ability, skill, then understanding would be a specifickind of performance that presupposes some skill (act by showing some markers thatreveal the relevant ability) or some predisposition.

26I thank Andrei Mărăs, oiu for unpacking “acceptance” this way.
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If understanding is reducible to knowledge (which is not a view defended by any ofthe contributors to Mărăs, oiu and Dumitru (2024)), it must be some kind of knowledge;if it’s knowledge of an explanation, then it should be the outcome of some processesinvolved with the production of an explanation. Being able to draw inferences seemsnecessary for producing an explanation. The explanation would reveal the level ofunderstanding. How? There must be some sort of “coherence” or “consistency” whichshould be visible at the explanation level, not at the propositional level.If understanding is a product, who must pick it up? Both the one who producesit (the reasoner) and the one who picks up the explanation externally (a communityof experts, a student or a non-expert). There might be some match between howunderstanding was achieved mentally by the internal reasoner and how its output willbe unpacked, processed, repacked to achieve understanding by the external reasoner,but that symmetry must be realized at the level of processing. Different skills andmethods can be used based on the competence of the external reasoner: the externalreasoner must acquire skills for decryption, the internal reasoner must acquire skillsfor expression, so as to make the decryption level appropriate for the audience. Graspplays an important part here, the less experienced the audience is, the more refinedtheir level of grasp needs to be (more things need to be grasped: explanations, onlybroken down into smaller graspable inferences), the more experienced an audienceis the less refined their level of grasp needs to be (fewer things need to be grasped:blocks of explanations are recognized, and thus they need not be broken down intosmaller pieces that need to be grasped).

7. Understanding as performance

Conceiving of understanding as performance uses the Turing move: not askingwhat understanding is, but evaluating it from the second- and third-person perspective.It is a behavioural conception, not a novel approach, commonly used in education: weevaluate the understanding of students, our own, we evaluate the understanding ofresearchers. So we have different kinds of tests, different kinds of “Turing games”.These usually involve asking questions, providing explanations, solving problems, giv-ing examples, generalizing some principles. We want to evaluate understanding, notknowledge only, so we should make sure our tests are designed in such ways to tellapart simple memorization, Gettier-style cases or misunderstanding from genuine un-derstanding. If it looks like genuine understanding, talks like genuine understanding,is it understanding? This question is not useful here.If we conceive of understanding as performance, then we must have some mark-ers for it, for instance:– One should provide some explanations, especially in scientific understanding;– One should be able to transfer knowledge;– One should have (know) the right models, but also the ability to use them;
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– One should know their concepts, but also have the ability to analyze them, usethem, explain them;– One should be able to “draw inferences, raise questions, frame potentially fruit-ful inquiries, and so forth” (Elgin 2017, p. 3);– One should manifest familiarity with what is understood (think musical un-derstanding in de Regt’s example, where understanding can be “the result offamiliarization, but not only a question of becoming familiar) (de Regt, p.34);– One should manifest “interactional expertise” (de Regt, p. 36) (to understandsomething in order to manifest an ability to transfer knowledge about thatthing), but to contribute one needs also to construct, use models, to use skillsspecific to the scientific domain and to acquire those in scientific practice;– One should be able to grasp in order to understand, for Bourget, grasping

some mental content is a matter of having it in phenomenal consciousness(Bourget, p.99) *a;– One should be able to have conscious awareness of the constitution and con-
tours of one’s network of epistemic commitments. It also requires conscious
awareness of one’s own powers, limitations, affordances and resources – that
is, recognizing oneself as an epistemic agent engaged with a particular topic(Elgin, p.147) *b;– One should have modes of symbolizing, in order to understand the phenome-nal, not only for describing or depicting, but also the ability to sample, wheresamples which symbolize properties are possessed by both object and sample(Stoenescu, p. 166). The understanding of a pictorial representation requires
a background knowledge of pictorial conventions, referential connotations
and contextual elements (Stoenescu, p. 165) *c;– For some domain-specific knowledge (e.g., logical proofs) one might experiencesomething it is like to be in that cognitive state (cognitive qualia), especiallysince “the phenomenon of seeing something as an aspect of something elseis instrumental in bringing about a moment or a process of illumination (theso-called aha-experience), which is associated with a reasoning process andwith the person who is doing the reasoning” (Dumitru, p. 191). That is notstrictly necessary for all kinds of understanding, as “aha” moments are notnecessary for understanding. In some domain-specific knowledge, however,the exploration of uncharted territory, some threshold between thinking a proofis “nonsensical” versus “it’s very novel, unfamiliar, but it makes sense”, may beguided by some cognitive/semantic/logic/geometric qualia;– For genuine understanding, one might need to meet some subjective criteria(transparency of the understanding process, grasp) and some objective criteria(structural character, order, coherence, empirical adequacy) (Maŕıa del RosarioMart́ınez-Ordaz and Moisés Maćıas-Bustos, p. 196).If we conceptualize scientific understanding as a cluster of some abilities, thenwe should be able to observe the expression and manifestation of those abilities and,
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perhaps, be able to measure them. From those listed above, we must exclude a*, b*,and maybe also c*. These are not ruled out because of their explanatory power, butbecause of their not being benchmark-friendly.This is what Barman, Caron, Claassen, and De Regt aim to do with their SUBaccount (Scientific Understanding Benchmark). They follow De Regt’s approach andselect the following abilities for benchmarking:

we start from the idea that scientific understanding involves the ability to pro-vide explanations within a theoretical framework that is intelligible to the agent,which includes the abilities to derive qualitative results, answer questions, solveproblems properly, and extend knowledge to other domains or levels of ab-straction. We argue that various degrees of scientific understanding can bemeasured by measuring different levels of ability, such as having access to rele-vant information, the ability to provide explanations, and the ability to establishcounterfactual inferences. These different levels can be quantitatively evaluatedusing what-, why-, and w-questions (Barman et. al., 2024, p. 6).Behaviorally, we should observe following:(1) the ability to provide explanations within a theoretical framework that is intel-ligible to the agent;(2) (Which includes) the abilities to derive qualitative results, answer questions,solve problems properly, and extend knowledge to other domains or levels ofabstraction;And measurement should account for (the performance of understanding) atvarious degrees:(3) by measuring different levels of ability, such as having access to relevant infor-mation, the ability to provide explanations, and the ability to establish counter-factual inferences. These different levels can be quantitatively evaluated usingwhat-, why-, and w-questions.Here are some potential problems that could stem from benchmarking under-
standing and measuring it:– It is not obvious that understanding is an outcome, or a process or an ability,maybe the outcome and the internal processes and the abilities, competencesand the experiential aspect play a role in what provides understanding. Wecould be making a category mistake.– Distinguishing between the appearance of understanding versus partial under-standing – a performance could be evaluated as S understands or lacks un-

derstanding. Partial understanding could be missed.– Distinguishing between surface-level understanding versus deep-level of un-derstanding – a performance could be evaluated as deep-level understandingor a deep-level understanding could be evaluated as surface-level understand-ing, because of different failures (articulating an explanation, the ability of the
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evaluator to grasp an unarticulated explanation, misunderstanding of a query,ambiguous prompt, so on).– Assuming that the evaluator has a neutral predisposition and no bias towardsthe AI.– Assuming that a human expert has the ability to actually evaluate an AI. Maybethe way in which an AI produces explanations depends on the skill of the ex-pert to actually prompt the correct answers. Perhaps the AI has a differentdisposition – especially if it is a large language model: instead of aiming for theright explanation the LLM is meant to keep a user engaged.– A tacit assumption here is that a large language model actually behaves as aninterlocutor – is it really an interlocutor? There is no consensus on whethersensory grounding, intentionality, consciousness are all required for knowingsomething to be the case, for understanding something to be the case. Weneed not dismiss this view, but why take it for granted that they actually areinterlocutors?– Which agent is actually evaluated? Whose scientific understanding is evaluated?For example, Chalmers distinguishes between models, instances and conversa-tions with chat bots, where interlocutors may be entities tied to models, in-
stances, or conversations. On one hypothesis, there is one interlocutor per
model. On another, there is one interlocutor per instance. On another, there
is one interlocutor per conversation (Chalmers, 2025, 8).– According to Elgin (p.147), understanding is agential: how can a large languagemodel be aware of their epistemic commitments? What would it mean for anAI to be “recognizing oneself as an epistemic agent, being cognizant of the
constitution of one’s network of commitments”?If we take consciousness as neither necessary nor sufficient, this will however notrule out experience as necessary or sufficient. If we take scientific understanding tobe a skill-based capability that relies on an agent’s ability to perform specific ac-

tions then perhaps some clarifications with regards to agency and action are required,provided that an organism’s external world is different from that of an AI system. Forexample, do such systems have linguistic competence? What are their conceptual rep-resentations grounded in? Do they inherit grounded meaning (in the external world)from us? Does their indirect relation to the external world bear on their inferentialnorms? If we aim for scientific understanding of some physical phenomena, then thetarget is typically environmental, whereas bots deal in code. Perhaps both biologicaland non-biological intelligent systems, on a functional account, know things, infer andunderstand, but they do so differently.This might matter only if we want to integrate their knowledge or understandingwith ours. Froese identifies a possible dilemma, which applies to enactivism, butcan be further extended: either frontier LLMs are capable of sense-making despite
lacking biological embodiment, or the kind of linguistic competence they exhibit
does not necessarily require sense-making (Froese, 2025, 1). Froese sides with the
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latter: LLMs exhibit a novel kind of sense-making. If we extend that to understanding,then either LLMs are capable of scientific understanding despite lacking biologicalembodiment, or the kind of linguistic competence they exhibit does not necessarilyrequire understanding. Here multiple approaches can bear on the choice:(1) On a functional account of understanding, biology does not play much role,understanding is multiply realizable, what matters is having the right computa-tions, processes and internal structures that are interrelated (wired) in the rightway.(2) On a behavioural account of understanding, biology does not play any role,but nor does the internal architecture. If it acts like it understands something(has some abilities to pass our tests), then it does. What kind of machine canplay the imitation game? The Turing manoeuvre can be applied to the SUBbenchmarking attempt – what kind of agents are subject to testing: why notnonhuman animals, why not a social robot, why not a smart vacuum cleaner,why not a self-driving car, why not a bee, why not a crow, why not a baby?(3) On a phenomenal account of understanding, biology may play some role (sen-sory qualia), but not necessarily if we accept the idea of cognitive qualia.(4) On an experiential account, experiencing is necessary. So far experiencing hasbeen thought of as a feature of living organisms. We could accommodate otherkinds of entities, but on which grounds? Interpretability may not help here.(5) On an embodied account, biology does play some role, that of symbol ground-ing. If we could work out, for an AI, some connection to the external world (anenvironment co-inhabited with non-living organisms as well).(6) Another problem is transference of knowledge, especially in the case of newdiscoveries: assuming that an AI could actually produce a scientific discovery,how will that be transferred? Via an explanation? Before arriving at that point,perhaps the scientific novelty cannot yet be articulated in some common vo-cabulary (one both the AI and the human interlocutor share). Transferenceof knowledge may be a different skill. Interactional expertise does not grantcontributory expertise. Consider an AI on the verge of producing scientificnovelty: the inferential process is unfolding. Transparency is met, and so theagent tracks the inferences. The most important ones are basic for the AI.However, these may not be basic for the human at all. The AI does not articu-late all inferences; it only articulates what seems necessary. Now, the evaluatorwill ask further questions, and the more inferences are revealed the less intelli-gible it seems to be to the evaluator. How is a hallucination differentiated froma completely novel discovery? Alston’s distinction (Alston, 1993) might help,between access to the ground and access to the adequacy of the ground. Ifall goes well, whatever justificatory structure (adequacy to the ground) the AIhas, that must reach the mind of the evaluator. In order to do that, reorganiz-ing, rephrasing that structure and re-adapting it to fit the background of theevaluator is necessary. If the jump to the evaluator’s background is too big, andtoo many gaps need to be filled, challenging most dispositions the evaluator
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has for believing something is the case (and the new framework showing thatthe evaluator had prima facie reasons for believing that to be the case, butnot ultima facie), that would probably lead the evaluator to dismiss the entireordeal as a hallucination produced by the LLM or AI. Or it can go the otherway around too. The problem with transferring knowledge in this case is thatthe transfer will either be incomplete and knowledge will be corrupted, thusrendered useless, or the recipient party might prima facie find it unjustified(because the theories and models operating in their mind will deem it so), butnever actually get to finding it ultima facie justified in their lifetime.Another important aspect that Elgin points out is being cognizant of the consti-

tution of one’s network of commitments. Consciousness aside, transparency is notgranted. Other than the fact that it is not obvious “who” the interlocutor is in the caseof LLMs, its processes are only partially (and at surface-level) transparent: the networkof commitments is limited to the conversation, some rules (safety over completeness– which blocks access to weights, activations, transformers), and the token-by-tokengeneration of output (text in conversation). It cannot inspect its weights, it cannotoverride its architecture, it cannot self-debug (why this token and not another token).Usually, we don’t have access to our processes either. This is what makes under-
standing spellbinding – grasp is some sort of magic power which allows us to catchsomething in the moment (while the process is unfolding).Approaching understanding as a performance may appear useful, but it dependson the scope. As Bourget points out, just because some other type of entity performs
understanding, this does not mean we should not infer that some processes, or con-sciousness, does not play any role in how we understand:

it would be a mistake to infer that we don’t use our phenomenal states forreasoning because AI models don’t use such states. The fact that we can buildmachines with input-output signatures similar to those of our brains does notmean that what is in our brains is doing no work in generating our outputs. Wemight as well conclude that calcium ions are doing no work in neurons sinceAI models don’t have those either (Bourget, p. 126).On the other hand, we should not ignore the potential benefits of exploring thefeatures and processes underlying the performance of AI systems. In order to un-derstand how their performance impacts epistemology of understanding (and whatwe can learn which might prove useful in delineating the cognitive processes at playin how we understand something), we should first try to outline the differences, notreduce them to performance. I believe that Froese makes an important remark whenanalysing his “AI dilemma”:
to properly understand how distinct domains can relate to each other in a re-ciprocally efficacious manner, we must first learn to properly separate them(Froese, 2025, p. 11).
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8. The role of consciousness and experience in understanding: coda

Epiphenomenalists and illusionists would blatantly dismiss any role conscious-ness may play in understanding. Understanding is generally construed as somethingthat happens from within, within the mind, so it may be plausible to think that it issomething specific to organisms that have minds. Usually we use it in relation to hu-mans (John understands how the car engine works, Mary understands what the hardproblem of consciousness is, Andrea understands how to play whist, my neighbourunderstands Rembrandts’ “The Night Watch”, I have never understood the “Ham-
merklavier”, Maddy understands Icelandic, I understand the legend “Jólakötturinn”,Lydia understands John’s anger, Gowers understands the mathematical proof, the childunderstands Snow White’s concern), or some non-human agents (e.g., my dog under-stands that I’m tired so that’s why he’s not barking, or my dog understands why we’renot playing – he’s punished because he chewed on the couch) and (recently) withlarge language models (BERT understood the assignment, or ChatGPT understandsme better than my friends).Some may think understanding is contingent upon consciousness – it doesn’t nec-essarily require it to occur – although it’s important to factor in the multifaceted con-cept of consciousness: if we use the word to mean conscious organisms, as Elginpoints out, it is likely “trivially true” for it to be a prerequisite for knowing or under-standing anything. It’s not obvious, though, that this would prevent us from using theword in relation to fictional characters (e.g., Santa Claus understands that I’ve beenbetter this year), institutions (e.g., the Government) understands our requests, or largelanguage models (e.g., Qwen understands me better than my friends).If by consciousness we refer to its phenomenal aspect, then the relationship isnuanced: understanding might be something that one is conscious of, there might be
something it is like to understand (see Dumitru or Bourget or Stoenescu). One mightthink that consciousness plays a central role in understanding – e.g. consciousness isnecessary for grasping, like Bourget: grasping some mental content is a matter of
having it in phenomenal consciousness (Bourget, p. 99). Yet, consciousness may notactually be instrumental in understanding – according to Elgin, whether or not there
is a felt quality to conscious awareness makes no epistemic difference (Elgin, p. 18).Perhaps the felt quality makes no epistemic difference at some explicit level, becauseother processes can do the work. But what if those processes are not available?

When we get the idea of a proof, when it clicks and we can now follow andproduce similar proofs with ease, gaining perhaps also the ability to explain itto a fellow student, it would seem (to me, at least) as though cognitive qualia areat play (Dumitru, p. 181).
When working on a proof, perhaps the reasoners understand something theycannot yet articulate, or know something but don’t understand how they know it.Or, perhaps they understand something without understanding that they understand.Zagzebski would simply dismiss the latter:
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It may be possible to know without knowing that one knows, but it is impossibleto understand without understanding that one understands (Zagzebski, 2001, p.246; also in Janvid, 2018, p. 374).The two, for some, are actually not the same epistemic state. The relation thatp stands to q could be taken at face value, without accounting for the inferentialrelationship. Grasp is important here, as Janvid argues:understanding x and understanding that one understands x is one and the sameepistemic state, of that inference; but a subject who grasps the inferential re-lationship that p stands to q, then precisely enjoys epistemic access to the in-ference. If she were unable to gain any access into the inferential relationship,then her epistemic state would not be one of grasping, but simply one of basingher belief that p on q (Janvid, 2018, p. 375).The distinction here is important, especially in the case described above:I suggest that understanding requires the former kind of access, i.e., access tothe ground, which in the case of understanding amounts to having access to theepistemic relation the relata stand to one another. It is precisely this relationthat the subject grasps when she understands (Janvid, 2018, p. 375).This is more straightforward in the context of proofs. Dumitru explores whethercognitive qualia play any part, even if not demonstrative, in understanding proofs:It occurs to me that it is quite reasonable to argue that “one knows that oneunderstands that p” could be the case without necessarily being also the casethat “one understands that one knows that p”. Thus, I pretty much know thatI understand stuff, but it is quite often the case that under the very same cir-cumstances I don’t understand that, and especially why, I know stuff (Dumitru,p. 183).Think about scientific understanding as a spectrum, where very novel (paradigmshifting) discoveries are on the high end. The process is very creative, which burdensthe agent with walking a very thin line between nonsense and truly novel, valuableoutcomes. Multiple cognitive mechanisms and processes will be at play: intuition,inferring processes, grasp(ing), reflection (metacognitive processes), articulation, per-haps apperception, explanation, evaluation and so on. If the steps are not in sight,they’re at some underlying level, then there’s no real force to pull the demonstra-tion forward. But perhaps there’s some feeling to it. The feeling need not play anydemonstrative role. One could think of it in terms of fringes, a phenomenal aspectof conceptual fluency, of rightness, meaning, where the reasoner is (. . . ) aware of

relations and objects but dimly perceived (James, 1980, Chapter IX, p. 258)27 or interms of qualia (epistemic, semantic, cognitive) (Dumitru, p. 181)Lacking access to some inferences, the inferring process could continue (becauseit can use tacit grasps) to pull forward some inferences, until a block can surfaceand be grasped. So why do some grasps stay tacit? They are maybe left waiting for
27James, W. (1890). Chapter IX. The stream of thought. The principles of psychology (vol. 1) NewYork: Henry Holt & Co. p. 258.
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some form that would fit a description and then an explanation. Perhaps one has thedisposition to dismiss those tacit inferences based on previously acquired principles,scientific norms, or some other inferences that are glued together under the pressureof said principles. Perhaps some previous commitments offer epistemic stability thatwould contradict the commitments entailed by the inferences from the tacit grasps.Also, maybe that is why tacit grasps occur when the reasoner is caught off guard, notpaying attention to the process, and these are therefore felt as “aha” moments. It’s notthat the content and attitude are separated, but rather, one is opaque to the other.Think of long proofs and the steps taken when deriving one line from the other.Tacit graspings may allow for a high number of inferences (which humanly cannotbe tracked) to be glued into a block, or a higher-level chunk. The chunk has moreinternal consistency than its component parts. When the chunk finds a thread (somescientific principle already available in one’s scientific commitments) it can surfaceat a higher (explicit) level. At that moment, the shift in content (which must in the“aha” moment become explicit grasp) matches a shift in attitude (it is now endorsablebecause of a thread that shows some hanging together). But that need not be thecase; the transition between tacit and explicit grasp need not be marked by a specialsurprising moment. “Aha” is not so much about surprise as about things fitting. Priorto an “aha” moment, there is a felt gap, not-hanging-togetherness, something off witha theorem, a dilemma, an argument, so on. Several criteria plausibly cluster for an“aha” moment. There need not be an aha moment – it is not a requirement forone to grasp. Instead of an “aha” moment, one could simply see the steps unfolding,recognize some sense of meaning or comprehension (a sort of cognitive or domain-specific qualia could be at play, not driving the inferences, but crawling through thegrasp as it reaches a surface, surveyable28 level).The process of discovery is not to be seen as a performance. Interrogating anagent throughout this process about their scientific understanding in relation to thenew discovery might prove disappointing at a functional level, if we are to take under-standing as a performance.The volume Understanding and conscious experience (Mărăs, oiu & Dumitru,2024) is well-timed, published when the need to ponder the relation between the twois salient in relation to the “AI dilemma”. If understanding is a peak performance,should we benchmark it and include LLMs in the scientific understanding measure-ment game? The functionalist path is alluring, but also risky. If they win the SUmeasurement game, we are faced with several choices: they understand, they don’t

28I use the concept of surveyability (“überblickbar”) as developed by Hilbert (Zur Lösung dieser
Probleme sehe ich keine andere Möglichkeit, als dass man den Aufbau der Zahlentheorie von
Anfang an durchgeht und die Begriffsbildungen und Schlüsse in eine solche Fassung bringt, bei der
von vornherein Paradoxien ausgeschlossen sind und das Verfahren der Beweisführung vollständig
überblickbar wird) – see Sieg (1999, p.30), and later by Wittgenstein as “übersichtlich” (Wenn ich scrieb
“der Beweis muss übersichtlich sein” so hiess das: Kausalitat spielt im Beweis keine Rolle. Oder
auch: der Beweis muss sich durch blosses Kopieren reproduzieren lassen) in RFM III (p.125, 47)Although it was translated by Anscombe as “perspicuous” – see RFM III, p.125e, §47. I’m using FelixMühlhölzer’s translation – see Mühlhölzer, F. (2006). “A mathematical proof must be surveyable” whatWittgenstein meant by this and what it implies. Grazer Philosophische Studien, 71(1), 57-86.
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understand, they understand differently from us (different mechanisms are at play),they understand in some sense(s), but not in others, etc. Cognitive science should alsohave plenty to say, since it could help operationalize the term, providing explanationsabout understanding as a process (how it unfolds, how it arises, why it fails, how itfails). We should think about what kind of explanations we expect from cognitive sci-ence. Can cognitive science produce a scientific explanation of understanding? Do weexpect a mechanistic one, a computational (representational) one, one based on dy-namic systems, are we aiming for a Bayesian approach? Do we want an integrative
explanation (one that should account for the cognitive, neural, phenomenological andbehavioral aspect)? Should they also integrate at the levels or models (is it possible)?Do we need them to account for the phenomenal aspect of understanding? Do wesettle for explanatory pluralism? Why go for a unifying theory when we could havefine-grained levels of analysis? The mechanistic approach could work out the archi-tecture level, algorithmic approaches could work out the cognitive processes, and thephenomenological descriptions could provide some insight into what the experiencemight be like. Even though it might be tempting, some questions are left unanswered,such as the way in which all these fit together and which level is actually the relevantlevel for which sets of questions. Instead of clarifying, such explanations might leadto confusion.AI systems and LLMs are an interesting tool, food for thought which might drivesome necessary conceptual engineering, but a tool that also lessens the standards forwhat gets to count as a successful explanation. We must somehow protect explana-tions of understanding from being trivialized. Explanatory standards for what countsas understanding, in machines and humans, cannot be based on understanding as
performance, or we might end up accepting thin criteria (it passes this benchmark,so it understands).In sum, the book is an important contribution to epistemology of understanding,but not only, as its focus on the intertwinement of understanding and conscious ex-perience may drive further research and shape new directions. As Dumitru alreadyenvisions in “Feeling the proof”, new projects await fruitful developments, such ascharting the diversity of cognitive qualia into semantic, geometric, logical, as well asanother one of characterizing how these different kinds of qualia track specific ab-stract structures, how the subjective aspects of our grasp anchor into the abstract
realities thereby understood (p. 191).
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[Reviewed by Lina Georgieva∗]
Philosophical Reflections on the Whiteheadian Intellectual Heritage, edited byVesselin Petrov, explores a variety of topics relevant to the current state of the worldsuch as education, arts, ethics, community, medicine, psychology and artificial intel-ligence. It consists of fifteen chapters, carefully sorted in four thematic parts, all in-fluenced by Alfred Whitehead’s philosophy. This arrangement of thematic areas andthe rich diversity of scientific and social fields is one of the volume’s central concepts:that Whitehead’s philosophy is not merely a historical system but a living frameworkcapable of addressing contemporary problems.Chapter One, “The Concepts of ‘Creation’ in the Late Philosophy of A. N. White-head”, authored by Michel Weber, offers a philosophically ambitious reconstructionof the notion of creation in the late thought of Alfred North Whitehead, combininghistorical scholarship with metaphysical analysis. Weber’s central aim is to show howWhitehead progressively replaces a traditional, theologically inflected concept of cre-ation with the more radical and philosophically distinctive category of creativity, ashift that fundamentally transforms the ontological architecture of his system and re-defines the relations between God, the world, and novelty. The chapter is structuredaround five stages in Whitehead’s conceptual development, guiding the reader fromearly formulations through Process and Reality and into the late writings, therebyoffering a coherent narrative of how creativity comes to assume the status of theCategory of the Ultimate. One of Weber’s contributions lies in his interpretation ofcreativity as an immanent ontological principle instantiated only in and through ac-tual occasions, rather than as a transcendent cause standing behind the world. WhileWeber presupposes a high level of familiarity with Whitehead’s corpus and technicalvocabulary, this conceptual density is justified by the chapter’s ambition, since it doesnot merely summarize Whitehead’s views but seeks to resolve deep tensions withinhis system, particularly concerning the status of God and the grounding of genuinenovelty. Overall, Chapter One constitutes a substantial and sophisticated contributionto Whiteheadian legacy, clarifying the philosophical stakes of Whitehead’s transitionfrom creation to creativity and providing a strong theoretical foundation for the restof the volume.
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Chapter Two, “Critical Thinking: A Key to the Development of All Skills and Com-petencies in Life and Education” by Vesselin Petrov, advances a clear and program-matic thesis according to which critical thinking is not merely one skill among othersbut the foundational capacity upon which all meaningful competencies in educationultimately depend, a claim that is explicitly grounded in the educational philosophy ofAlfred North Whitehead and situated within a broader process-oriented understandingof learning, development, and intellectual growth. Petrov opens his discussion with ahistorical overview of the concept of critical thinking, tracing its roots from classicalphilosophy through modern educational theory, a contextualization that functions notas a purely historical exercise but as a way of demonstrating that critical thinkinghas always governed how knowledge is acquired, evaluated, and applied, while at thesame time providing an accessible yet non-superficial orientation for readers fromboth philosophical and educational backgrounds. The core theoretical contribution ofthe chapter lies in Petrov’s systematic alignment of critical thinking with Whitehead’swell-known stages of education – romance, precision, and generalization – throughwhich he argues that critical thinking operates across all three phases of learning byanimating curiosity in the stage of romance, ensuring rigor and discipline in the stageof precision, and enabling synthesis and the transfer of knowledge in the stage ofgeneralization. Petrov further strengthens this argument by engaging contemporaryliterature on competencies and skills, particularly in the context of rapidly changingsocial and technological environments, and by adopting a distinctly normative positionaccording to which critical thinking should not be treated as an optional enhancementor as a specialized subject confined to philosophy courses but should instead be in-tegrated in all areas of education. By grounding contemporary debates about skillsand competencies in Whitehead’s process philosophy, Petrov offers a framework thatis both philosophically and practically relevant, thereby serving as an effective bridgebetween classical process thought and current educational challenges.Chapter Three, “Key Skills 2025 and Whitehead’s Ideas on Education” by DenysZhadiaiev, examines the relationship between contemporary educational discourse onfuture-oriented “key skills” and the enduring insights of Alfred North Whitehead’sphilosophy of education, advancing the central claim that, despite rapid technologi-cal and social transformations, the fundamental structures of human cognition andlearning remain remarkably stable and therefore continue to sustain the normativeand practical relevance of Whitehead’s educational ideas. Through a comparativeanalysis of The Aims of Education and the “Key Skills 2025” framework promotedby institutions such as the World Economic Forum, Zhadiaiev argues that capacitiesnow identified as crucial for the future – such as critical thinking, creativity, adapt-ability, problem-solving, and learning to learn – closely mirror those emphasized byWhitehead nearly a century ago, a convergence interpreted not as coincidence butas evidence that educational theory repeatedly rediscovers, under new terminologies,enduring philosophical insights about human learning. Resisting technological de-terminism, the chapter acknowledges the profound impact of digital technologies oneveryday life while warning against the assumption that such changes fundamentallyalter human cognitive architecture, and in doing so it implicitly reinforces Whitehead’s
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critique of “inert knowledge” by suggesting that future-oriented skills cannot be cul-tivated through automatic learning or purely technical training but instead requireeducational environments that foster curiosity, intellectual engagement, and integra-tive understanding. Although the chapter engages only modestly with empirical orinstitutional constraints, its primary contribution remains conceptual rather than pro-grammatic, offering a philosophically grounded perspective that challenges superficialnovelty and reaffirms the enduring value of process-based education, thereby comple-menting the surrounding contributions in the volume and strengthening its overallcase for Whitehead’s lasting intellectual legacy.Chapter Four by Petya Klimentova offers a practice-oriented application of AlfredNorth Whitehead’s philosophy of education to the field of media literacy, focusing onthe Bulgarian educational context while drawing on broader European initiatives inorder to address one of the most pressing challenges of contemporary education,namely how to cultivate critical and reflective media literacy in an era marked by in-formation overload, disinformation, and algorithmic mediation. Grounding her anal-ysis in concrete institutional and policy contexts through a secondary examinationof the European Media Coach Initiative, Klimentova integrates empirical observationwith philosophical reflection, using Whitehead’s educational theory not as an abstractframework imposed from above but as a diagnostic and constructive tool for eval-uating existing media literacy practices in Bulgarian secondary education. In doingso she is identifying significant gaps between policy aspirations and classroom reali-ties. A central role in the chapter is played by Whitehead’s three stages of education– romance, precision, and generalization –which Klimentova uses to argue that cur-rent media literacy initiatives tend to overemphasize technical skills and fact-checkingtechniques at the expense of curiosity, intrinsic motivation, and reflective synthesis,whereas a genuinely Whiteheadian approach would integrate all three stages in orderto foster not only technical competence but also intellectual imagination and criti-cal judgment. Emphasizing student-centered learning, active engagement, dialogue,and contextual understanding, the chapter aligns Whitehead’s critique of “inert knowl-edge” with contemporary concerns about the passive consumption of digital contentand reconceptualizes media literacy not merely as the recognition of misinforma-tion but as the cultivation of habits of critical inquiry extending across disciplines andsocial contexts. By bridging philosophy, educational policy, and classroom practice,Klimentova demonstrates how Whiteheadian philosophy can inform educational re-form in concrete national and institutional settings, making Chapter Four a thoughtfuland practically grounded contribution to broader debates about education in digitallymediated societies.Part Two of the book, devoted to The Future of Education, opens with RolandCazalis’s chapter “Whitehead and Intensification: The Power of Haptics in Early Educa-tion,” which offers an innovative interdisciplinary exploration of early learning throughthe combined lenses of process philosophy, embodied cognition, and digital pedagogy.Inspired from the educational thought of Alfred North Whitehead, Cazalis advancesthe central claim that effective learning, particularly in early childhood, depends notonly on cognitive abstraction but on the intensification of experience through bodilyand sensory engagement, with special emphasis on haptics, a position developed within
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a broader reflection on the societal impact of digital technologies and their transfor-mative effects on learning environments. The chapter argues that the central peda-gogical challenge today lies in integrating digital technology into a process-orientedframework that respects the holistic nature of human experience, maintaining thatdigital media should not replace embodied learning but should instead be designed toenhance and intensify it by anchoring abstract concepts in lived experience. A key the-oretical contribution of the chapter is its reinterpretation of Whitehead’s educationalphilosophy in light of contemporary insights from cognitive science and sensory stud-ies, aligning Whitehead’s emphasis on experience, feeling, and aesthetic intensity withrecent research on haptic perception and suggesting that touch and bodily interactionplay a crucial role in meaning-making and cognitive development. Cazalis further cri-tiques reductionist educational models that treat learning as the acquisition of discreteskills or competencies, arguing instead for a comprehensive pedagogical frameworkattentive to the learner, a position that resonates strongly with Whitehead’s critiqueof inert knowledge. By creatively extending Whiteheadian process philosophy intothe domain of haptic learning and digital pedagogy, the chapter opens new avenuesfor thinking about how technology, sensation, and education can be meaningfully in-tegrated, making it of particular interest to scholars working at the intersection ofphilosophy of education, cognitive science, and educational technology.Chapter Six “The Aims of Education for the Future and Whitehead’s Philoso-phy” by S̆tefan Zolcer offers a reflection on the “Aims of education” in the contextof accelerating social, technological, and ecological change. The chapter challengesconventional models of education that prioritize adaptation to existing or past socialconditions and argues instead for an education oriented toward shaping a sustainablefuture which is in line with the educational ideas of Alfred North Whitehead. Zolcerproposes that education must cultivate capacities that enable individuals and societiesto respond creatively and ethically to unforeseen futures. A central conceptual con-tribution of the chapter is the introduction of a three-level model for analyzing edu-cational problems, which Zolcer suggests is partly applicable to broader global crises.Although the model is not developed as a rigid framework, it serves as a heuristicfor distinguishing between individual, collective, and global dimensions of educationalaims. This multi-level perspective allows the author to move beyond purely individ-ualistic or technocratic conceptions of education and to situate learning within widermoral, social, and ecological contexts. Qualities such as critical thinking, empathy, flex-ibility, cooperation, emotional stability, and environmental awareness are presented ascentral educational aims. One of the chapter’s strengths is its explicit engagementwith contemporary crises, including moral disorientation, environmental degradation,and the erosion of social cohesion. Zolcer convincingly argues that these challengescannot be addressed through technical expertise alone. Instead, they require an ed-ucation that fosters holistic human development and a sense of responsibility towardothers and the planet. The chapter will be of particular interest to those concernedwith educational philosophy, sustainability, and the moral purposes of schooling.Chapter Seven “The Future of Education: The Philosopher’s Responsibility forEducation in the Age of AI” by Vesselin Petrov addresses one of the most urgent
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questions facing contemporary education: how education should respond to the rapiddevelopment of artificial intelligence. The chapter advances an argument about theresponsibility of philosophy in shaping educational futures rather than merely in-terpreting past traditions. Rather than treating AI as a neutral tool or an externaldisruption, Petrov frames it as a transformative tool that challenges foundational as-sumptions about knowledge, teaching, agency, and intelligence. The author argues thatweak AI – understood as advanced but non-autonomous systems – can play a construc-tive role in education by supporting learning processes and reshaping the teacher’srole. In this scenario, AI functions as an aid or partner rather than a replacementfor human educators. Strong AI, by contrast, raises far more radical questions. Ifartificial systems were to achieve a level of intelligence comparable to human intel-ligence, Petrov suggests, they would demand ethical and philosophical considerationakin to that afforded to extraterrestrial intelligence. This analogy between strong AIand extraterrestrial intelligence is one of the chapter’s most provocative elements. Itserves to underscore the epistemic and moral uncertainty surrounding advanced AIand to challenge anthropocentric assumptions about intelligence and education. Froma Whiteheadian perspective, this move is consistent with a process ontology that resistsfixed hierarchies and emphasizes relational becoming. The chapter strongly empha-sizes the continuing importance of the human teacher. Even as AI systems becomemore capable, Petrov argues that education must remain a fundamentally human pro-cess grounded in value, judgment, and responsibility. This position resonates withWhitehead’s critique of inert knowledge and reinforces the idea that education is notmerely about information transfer. While the chapter is deliberately speculative withno concrete examples of current AI-in-education practices, it offers a bold reflectionon education in the age of artificial intelligence.“The Value of Philosophical Approaches as Art Forms: Another Sarcasm or Con-secutive Analysis?” by Denys Zhadiaiev is the opening chapter for Part Three: Arts andEthics. It offers a critical and reflective examination of the relationship between phi-losophy and art, questioning contemporary tendencies to blur or dissolve the bound-aries between philosophical argumentation and artistic or literary expression. Whilegrounded in the broader context of process philosophy, the chapter engages moredirectly with classical epistemological and logical concerns than with strictly White-headian metaphysics. The central problem addressed in the chapter is whether phi-losophy can – or should – be understood as a form of art. Zhadiaiev approaches thisquestion with a critical stance toward postmodern discourses that treat philosophicalwriting primarily as expressive, rhetorical, or creative performance. Rather than dis-missing the aesthetic dimension of philosophy outright, the author seeks to clarify thecriteria by which philosophical discourse can be distinguished from non-philosophicalforms of expression. Drawing on Aristotelian logic and Kantian reflections on philo-sophical method, Zhadiaiev argues that philosophy, unlike art, is constrained by ratio-nal coherence and argumentative responsibility. While artistic expression may thriveon ambiguity, contradiction, and affective resonance, philosophy must remain account-able to conceptual clarity and logical consistency. The chapter also addresses the con-temporary cultural context in which philosophical discourse increasingly overlaps withpolitical, social, and ideological narratives. Zhadiaiev critically examines claims that
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various forms of social or political commentary should be recognized as philosophysimply by virtue of their thematic ambition or rhetorical sophistication. Against thistrend, he insists that philosophy requires a stable categorical framework and a com-mitment to rational justification. By reaffirming the importance of logical consistencyand conceptual discipline, Zhadiaiev contributes a clarifying voice to ongoing debatesabout the nature and limits of philosophical practice. The chapter complements thevolume’s broader engagement with creativity and process by insisting that creativity inphilosophy must operate within, rather than against, the demands of rational analysis.Chapter Nine “Process Architecture: An Ecological Alternative to Modern Ar-chitecture” by Maria-Teresa Teixeira extends process philosophy into the domain ofarchitectural theory, offering a philosophically ambitious critique of modern architec-ture and its ecological consequences. Drawing explicitly on the process metaphysicsof Alfred North Whitehead, the chapter argues that prevailing architectural paradigmsare rooted in a static, mechanistic worldview that has contributed significantly to en-vironmental degradation. In response, Teixeira proposes “process architecture” as anecologically grounded alternative. Teixeira convincingly frames modern architectureas complicit in an extractive economic model that prioritizes efficiency, abstraction,and formal novelty over lived experience and ecological integration. This critiqueresonates with Whitehead’s broader rejection of substance-based metaphysics and hisinsistence on understanding reality as dynamic, relational, and processual. A centraltheoretical point of the chapter is the architectural philosophy of Christopher Alexan-der, particularly as developed in The Order of Nature. Teixeira presents Alexander’snotion of wholeness as a concrete architectural analogue to Whitehead’s concept oforganic unity. Buildings, on this view, are not isolated objects but living participantsin a broader field of relations involving human activity, social practices, and naturalenvironments. By drawing this parallel, the chapter effectively bridges metaphysicaltheory and architectural practice. Teixeira argues that process architecture seeks torestore continuity between built environments and natural processes, thereby counter-acting the alienation produced by modernist design philosophies. Rather than treat-ing Whiteheadian philosophy as a metaphorical backdrop, Teixeira integrates processconcepts directly into architectural analysis. The chapter gestures toward practicalimplications, suggesting that alternative architectural practices inspired by processthought have already been explored and could be further developed.Chapter Ten “Aesthetic Experience and Normativity in a Process Axiological Per-spective” by Sylvia Borissova offers a philosophical exploration of aesthetic experi-ence and normativity through the lens of process axiology. The chapter situates valuenot as a static property or external standard but as an emergent feature of ongo-ing processes of becoming. The argument opens with a brief historical overview ofaxiology, outlining its emergence as a distinct philosophical field at the turn of thenineteenth and twentieth centuries. This historical framing clarifies the conceptualstakes of Borissova’s project: to rethink value beyond both subjectivist relativism andobjectivism. By situating Whitehead’s philosophy within this tradition, the chapterhighlights the originality of his approach to value linked to creativity, feeling, and ex-perience. Borissova’s central argument is that, within a process framework, aestheticexperience is not a marginal or purely subjective phenomenon but a fundamental
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mode of value realization. The author emphasizes that, in Whiteheadian axiology,the products of creativity are not limited to works of art. All “concrescences” of ac-tual entities – whether organic or inorganic – exhibit aesthetic dimensions insofaras they achieve intensity, harmony, and balance. This move effectively dissolves thesharp boundary between aesthetics and metaphysics. The chapter also addresses therelationship between aesthetics and normativity. Borissova argues that norms arisefrom patterns of value that are repeatedly realized and recognized within experientialprocesses. This account avoids reducing normativity to mere convention while alsoresisting transcendental moralism. In this respect, the chapter complements othercontributions in the volume that emphasize the ethical implications of Whitehead’sthought, while maintaining a distinct focus on aesthetic experience as the primarylocus of value. By articulating a process-oriented account of aesthetic experience,Borissova demonstrates how Whitehead’s philosophy can offer a coherent and non-reductive foundation for axiology. The chapter deepens the volume’s engagementwith questions of value and meaning.Chapter Eleven “The Ethical Relevance of Whitehead’s Thought” by FedericoGiorgi is the closing text of Part Three: Arts and Ethics. The chapter’s central aimis to demonstrate that Whitehead’s metaphysics, often read primarily as a cosmologi-cal or ontological system, contains a distinctive ethical orientation grounded in value,feeling, and creative advance. Giorgi’s contribution is notable for its conceptual clarityand its effort to systematize Whitehead’s ethical insights without distorting their pro-cess foundations. The chapter is organized into several interconnected sections thatguide the reader from metaphysical premises to ethical implications. Giorgi beginsby outlining the basic features of Whitehead’s organicist metaphysics, emphasizingthe primacy of process, relationality, and becoming. This groundwork is essential forthe ethical argument that follows, as it establishes that morality, in a Whiteheadianframework, cannot be understood as obedience to fixed rules or external norms butmust instead be rooted in experiential value and creative transformation.The analysisof key ethical notions such as importance, value, and beauty enables Giorgi to arguethat these concepts are not peripheral but foundational to Whitehead’s moral vision.The discussion of moral feelings is another significant contribution to the volume.Giorgi interprets moral feelings as emergent phenomena arising from the relationalstructure of experience rather than as subjective emotions detached from objectivereality. In its latter sections, the chapter extends Whiteheadian ethics beyond human-centered concerns by addressing issues related to space exploration and cosmocentricethics. This extension is particularly compelling, as it demonstrates the flexibility andcontemporary relevance of Whitehead’s ethical framework. By demonstrating howmoral value, feeling, and responsibility emerge from a process metaphysics of cre-ativity, Giorgi offers a compelling alternative to both rule-based and purely subjectiveethical theories.Chapter Twelve “Re-Thinking Community and Communication from a Proces-sual Perspective” opens Part Four of the volume, which turns from education, arts,and ethics to a set of interdisciplinary reflections on community, medicine, psychology,and artificial intelligence. As the first contribution in this final section, Maria Regina
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Brioschi’s chapter establishes a conceptual framework that foregrounds relationalityand communication as central concerns of contemporary process philosophy. Themain argument of the author is that process approach is particularly well suited to ad-dressing the social and communicative challenges of late-modern societies. Brioschicontends that traditional, substance-based models of community and communicationare increasingly inadequate for understanding social life in a world characterized byfluid identities, digital mediation, and complex networks of interaction. In response,she proposes a process-oriented framework that emphasizes becoming, relationality,and experiential continuity over static notions of social order. Rather than treatingcommunity as a fixed entity defined by shared attributes or institutional boundaries,Brioschi presents it as an emergent process constituted through ongoing patternsof interaction and mutual influence. The discussion of communication builds uponthis processual understanding of community. Brioschi argues that communicationshould not be reduced to the transmission of information between pre-existing sub-jects. Instead, it is a constitutive activity through which subjects and social relationsare continuously formed and transformed. One of the most distinctive aspects of thechapter is its engagement with Whitehead’s concept of evidence. Brioschi introducesevidence not merely as epistemic justification but as a lived, experiential phenomenonthat emerges within communicative processes. This move allows the author to bridgeepistemology and social theory, suggesting that shared understanding and communalcoherence arise from patterns of experiential confirmation rather than from abstractnorms alone.Chapter Thirteen “Processual and Structural Approaches to End-of-Life NarrativesAnalysis” continues Part Four of the volume, which addresses issues at the intersectionof philosophy, medicine, psychology, and social life. Anastasiia Zinevych’s contributionoffers an end-of-life narrative, bringing process philosophy into dialogue with narra-tive analysis in clinical and existential contexts. The chapter’s central aim is to compareand critically assess two hermeneutical strategies for analyzing end-of-life narratives:a processual (synthetic) approach and a structural (analytic) approach. Zinevych doesnot present these strategies as mutually exclusive alternatives but rather as comple-mentary levels of interpretation, each capturing different aspects of narrative meaning.The processual approach seeks to grasp the narrative as a lived whole, emphasizingfluidity, temporality, and the unfolding of experience beyond discrete narrative ele-ments. This strategy aligns closely with process philosophy’s emphasis on becoming,continuity, and experiential depth. By contrast, the structural approach focuses onidentifying stable narrative components – such as images, motifs, plots, and macro-plots – that organize and give coherence to the narrative. Zinevych demonstratesthat, even within highly fluid and emotionally charged end-of-life narratives, certainstructural patterns remain remarkably persistent. The author argues that narrativecontent and narrative structure operate on different ontological levels. While thesurface content of end-of-life narratives may shift in response to changing circum-stances, emotions, and physical conditions, the underlying meta-plot often remainsstable. The chapter also raises an important and unresolved question concerning mo-tivation. Zinevych notes the difficulty of establishing a precise methodological link
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between narrative motifs and the psychological category of motivation. While mo-tifs and plots can be identified with relative clarity, the motivational forces that shapenarrative selection and emphasis remain elusive. Rather than presenting this as ashortcoming, the author frames it as a productive problem that points toward futureinterdisciplinary research combining philosophy, psychology, and narrative medicine.Chapter Fourteen “Whitehead’s Concept of Symbolic Reference: Insights intoAutism” brings process philosophy into dialogue with contemporary discussions in psy-chology and autism studies. In this chapter, Elisabetta Angela Rizzo offers an originaland conceptually sensitive application of Alfred North Whitehead’s theory of percep-tion – specifically the notion of symbolic reference – to the understanding of autism.The chapter’s central contribution lies in reframing autism not primarily as a deficitin social communication, but as a difference in perceptual and symbolic organiza-tion. Rizzo grounds her analysis in Whitehead’s distinction between two fundamentalmodes of perception: causal efficacy and presentational immediacy. Symbolic refer-ence, on Whitehead’s account, emerges from the integration of these two modes, al-lowing perceptual experience to be stabilized, abstracted, and linguistically articulated.The chapter argues that autistic perception often involves a different balance betweenthese modes, leading to distinctive sensory experiences that shape communication,language use, and social interaction. One of the chapter’s contributions is its shiftaway from deficit-based models of autism. Rizzo shows how variations in perceptualprocessing can influence the formation and use of symbols, thereby affecting linguisticexpression and interpretation. This approach challenges simplified accounts of autismthat focus narrowly on social cognition, suggesting instead that communicative mis-understandings often arise from deeper perceptual divergences between autistic andnon-autistic individuals. Whitehead’s concepts are not employed metaphorically butare carefully adapted to support empirical findings from autism research. This care-ful integration allows the chapter to bridge philosophy, psychology, and neurodiversitystudies.Chapter Fifteen “A Whiteheadian Approach to the Perception of Molecular Ma-chines” concludes Part Four of the volume with an interdisciplinary contribution thatextends Whiteheadian process philosophy into the realm of molecular biology andnanoscience. In this chapter, Roland Cazalis proposes an original interpretation ofmolecular machines – most notably viruses – through the perceptual and ontolog-ical framework of Alfred North Whitehead. The chapter’s central ambition is todemonstrate that Whitehead’s concepts of prehension, concrescence, and satisfactioncan clarify the logic underlying interactions between inert matter and living systems.Cazalis begins by challenging conventional, anthropocentric notions of perception.He adopts Whitehead’s expansive view according to which perception is a funda-mental feature of reality itself. At the most basic level, perception consists of blind,non-conscious acts of prehension through which entities respond to and incorpo-rate aspects of their environment. This reconceptualization allows Cazalis to analyzemolecular machines not merely as mechanical devices but as participants in proces-sual relations of sensing and response. A central topic of the chapter is the case ofviruses, which occupy an ambiguous position between inert matter and living organ-isms. Cazalis interprets viral activity – particularly the integration of viral genomes
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into host cellular structures – as a process of concrescence culminating in satisfaction.On this account, the successful incorporation of viral material into a cellular systemrepresents the completion of a processual trajectory guided by value and historicalrelatedness. This interpretation reframes viral behavior as neither purely mechanicalnor purposive in a conscious sense, but as governed by an organic logic embeddedin the structure of reality. By interpreting molecular machines through a processuallens, Cazalis suggests that the distinction between inert and living matter is better un-derstood as a gradient of organizational complexity rather than a categorical divide.This view aligns closely with Whitehead’s panexperientialist commitments and opensnew avenues for philosophical engagement with contemporary science.In conclusion, Process Philosophical Reflections on the Whiteheadian Intellec-
tual Heritage offers an interesting view of the contemporary relevance of AlfredNorth Whitehead’s philosophy across a wide range of theoretical and practical areas,including education, ethics, aesthetics, community, psychology, artificial intelligence,and the philosophy of science, thereby showing how process thought can meaning-fully address some of the most pressing problems of the present. The authors demon-strate deep knowledge and understanding of Whiteheadian concepts making a valuablecontribution to contemporary philosophy and also broader debates in philosophy ofeducation, reaffirming process thought as an effective instrument for working in aninterdisciplinary field. The overall feeling from reading the collection is of a philo-sophically rich encounter with a living tradition of thought that continues to generateoriginal insights into contemporary educational, ethical, technological, and culturalproblems.
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