Activity and knowledge:
developmental robotics and
the philosophical tradition

Benjamin Gaskin
The University of Sydney



An outline Iin brief—

1. The problem of mind and world in the philosophical tradition

2. Two lines of development: Evald Ilyenkov and Kitaro Nishida

* llyenkov’s dialectical materialism: Soviet psychology, deaf-blind paedagogy
* Materiality in the later work of Nishida: acting-intuition, the historical body

3. Complementarities and contradictions between these two
4. Implications for developmental robotics and philosophy



Mind and world In the
philosophical tradition

“In its general form it is the central problem of any philosophy whatsoever,
the problem of the relationship of ‘thought’ to the reality existing outside it

and independently of it, to the world of things in space and time ...”

—Evald Ilyenkov, Dialectical Logic
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The ancient philosophy of mind and world

* From Parmenides, monistic being
* This changeless monism, the identity of thought and being

* From Plato, the ideal realm
* Knowledge being a relation of anamnesis, remembrance

* From Aristotle, a formal logic
* Thisisomorphism between the logic of thought and nature



The enduring problem of mind and world

e ... the central problem of any philosophy whatsoever ... the
relationship of ‘thought’ to the reality existing outside it and
independently of it, to the world of things in space and time ...”

* This is the same problem which cognitive sciences take as their aim
* This is the same problem which structures the philosophical tradition



Philosophical foundations of ‘4E Cognition’

* Phenomenology—
* Merleau-Ponty
* Husserl
* Heidegger
* Pragmatism—
* Dewey

* Pierce
e James

* Others—
* Wittgenstein



The modern philosophy of mind and world

* From Spinoza, parallelism of thought and being
* God and Nature as two faces of a single whole

* From Kant, separation of thought and being
* Noumena barred by mind-dependence of phenomena

* From Hegel, activity emerges from the ideal
* The ideal realises itself through history as practice

* From Marx, the ideal emerges from activity
* The ideal emerges through history as practice



Baruch Spinoza

1632-1677

* The genetic method of definition

* “If the thing in question be created, the
definition must ... comprehend the
proximate cause.”

Treatise on the Emendation of the Intellect

* Analogy of mind to iron-working

* “..theintellect, by its native strength, makes
for itself intellectual instruments, whereby it
acquires strength for performing other
intellectual operations, and from these
operations again fresh instruments, or the
power of pushing its investigations further, and
thus gradually proceeds till it reaches the
summit of wisdom.”

Treatise on the Emendation of the Intellect




Georg Wilhelm Friedrich Hegel

1770-1831

* Logic as the science of thought

* “That thinking is the subject matter of logic,
we are all agreed”

Encyclopaedia Logic

* From the ideal to human practice

* “For Hegel action, practice, is a logical
‘syllogism’, a figure of logic. ... in the sense
that the figure of logic has its other-being in
the practice of man (= absolute idealism) ...”

Lenin’s Conspectus on Hegel’s Logic




Karl Marx

1818-1883

* The inversion of Hegelian idealism

* “With me, on the contrary, the ideal is nothing else
than the material world reflected by the human
mind, and translated into forms of thought.”

Capital

* From human practice to the ideal

* “..man’s practice, repeating itself a thousand
million times, becomes consolidated in man’s
conscioushess by figures of logic. Precisely (and
only) on account of this thousand-million-fold
repetition, these figures have the stability of a
prejudice, an axiomatic character.”

Lenin’s Conspectus on Hegel’s Logic
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Two lines of development

“l think that we can distinguish the West as having considered ‘being’ as
the basis of reality, while the East has taken ‘nothingness’ as its basis.”

—Kitaro Nishida, The Forms of Culture of the Classical Periods of East and West Seen from a Metaphysical Perspective



Evald Ilyenkov

1924-1979



The dialectics of the material and the ideal

* The ideal emerges through materiality and activity
* Whether human activity or its objectified forms
* The ideal is made meaningful by this materiality

* Mind is thus structured by its internalised materiality
* The ideal attains to being through its own other
* This is identity that stems from its self-negation

* Materiality as ontological ground is reflected in ideality

* “The question whether objective truth can be attributed to human
thinking is not a question of theory but is a practical question. Man must
prove the truth ... The dispute over the reality or non-reality of thinking

that is isolated from practice is a purely scholastic question.”
Capital, Marx



Thought as a species of activity

* Thought has been mistakenly identified with language

e “...thinking is studied only inasmuch as it is expressed or is expressible in
the form of external speech—either as oral or as written ‘explication.’”

Hegel and the Problem of the Subject Matter of Logic

* Activity as a form of thinking clearly precedes language

* “The ‘word’ (language) from this point of view turns out to be but one of
the forms of the ‘determinate being of thinking’ and in no case the only
form ... itis not the first either in time or in essence ...”

Hegel and the Problem of the Subject Matter of Logic

* Language emerges as and through material activity



Lev
VngtS I(y 1896-1934

* Soviet developmental psychologist

* Cultural-developmental activity theory

“When children develop a method of
behavior for guiding themselves that had
previously been used in relation to
another person ... they organize their own
activities according to a social form of
behavior ...The history of the process of the
internalization of social speech is also the
history of the socialization of children's
practicalintellect.”

Mind in Society

Works translated to English—
Thought and Speech (1934)
Mind in Society (1978)




Thought and speech

* Human language is a form of activity: tool-use involving signs

* This capacity fundamentally restructures human behaviour

* “Adults make a preliminary decision internally and subsequently carry out
the choice in the of a single movement that executes the plan. The child's

choice resembles a somewhat delayed selection among his own movements.”
Mind in Society

* Children structure their attention with egocentric speech

* “With the help of the indicative function of words, the child begins to master
his attention ... the child is able to determine for herself the ‘center of gravity’

of her perceptual field; her behavior is not regulated solely by the salience of
individual elements within it.”

Mind in Society



Table 1. Errors on forbidden colors task.

Number of Errors (average)

Difference

Task 4. Forbidden colors: blue and red (with cards).

. What color are houses?

3. Is the sun shining brightly?
4. What color is the sky?

8. What colors are tomatoes?

9. And what color are exercise

books?
. What color are balls?

. Do you live in the town?

Do you think you have won?

What must you not do if you
want to win?

And what else?

Red [without looking at forbidden
colors].

Yes.

White [without looking at card; but
after replying, searches for white
card]. Here it is! [Picks it up and
keeps it in his hand.]

Red. [Glances at cards. ]

White—like this! [pointing to white
card].

White [looking at card].
No.

Don’t know—vyes.

Mustn’t say red or blue.

Mustn’t say the same word twice.



Table 1. Errors on forbidden colors task.
Number of Errors (average)
Age subjects Task 2 Task3  Difference
5-6 7 3.9 3.6 0.3
8-9 7 3.3 1.5 1.8
10-13 8 3.1 0.3 2.8
22-27 8 14 0.6 0.8
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10.
11.
12.

13.
14.
15.

16.
17.
18.

Task 3. Forbidden colors: blue and red (with cards).

The subject puts forbidden colors to one side and spreads out the remainder

in a row before her.
1.
2.

Do you go for walks in the street?

What color are the houses?

Is the sun shining brightly?
What color is the sky?

Do you like candy?

Have you seen a rose?
Do you like vegetables?
What color are tomatoes?
And exercise books?
Have you any toys?

Do you play ballP

And what color are balls?

Do you live in the town?
Did you see the demonstration?

What color are flags?

Have you any books?
What colors are their covers?
When does it get dark?

Yes.

Cray. [ After answering, looks at the
cards and turned over the gray one.]

Brightly.

White. [First looks at card and then
turns it over. ]

Yes.

Yes.

Yes.

Green. [Turns over card.]
Yellow. [Turns over card.]
No.

Yes.

Gray [without glancing at cards;
after answering, glances and notices
mistake].

Yes.
Yes.

Black. [First looks at cards and then
turns one over.]

Yes.
Lilac [turning over card].
At night,
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The subject puts forbidden colors to one side and spreads out the remainder
in a row before her.
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Have you any toys?

Do you play ballP

And what color are balls?

Do you live in the town?
Did you see the demonstration?

What color are flags?

Have you any books?
What colors are their covers?
When does it get dark?

Yes.

Gray. [ After answering, looks at the
cards and turned over the gray one.]

Brightly.

White. [First looks at card and then
turns it over. ]

Yes.

Yes.

Yes.

Green. [Turns over card.]
Yellow. [Turns over card.]
No.

Yes.

Gray [without glancing at cards;
after answering, glances and notices
mistake].

Yes.
Yes.

Black. [First looks at cards and then
turns one over.]

Yes.
Lilac [turning over card].
At night.



What is reasoning in a large language model?

« Each new token is appended
to the input sequentially

* This iteratively alters the

Training samples

(x1,000,000)
attention landscape ffet_ 16
* The model can thus use tokens to l X1220
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* Tokens are meaningful— X16=0 Estimator

— direct prediction
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Alexander
MeshcheryakoV 1s::-s

* Deaf-blind paedagogy in the Soviet Union
e Zagorsk School for Deaf-Blind Children

 “..the unique task arises of a deliberate
moulding of a child’s human behaviour
and mind, keeping in view all factors
influencing a child.”

Awakening to Life

Works translated to English—
Awakening to Life (1974)










“The human user
continues the
guidance to switch it
while she or he senses
the robot’s ‘against-
force’ (resistance)
back to her or his
hand. After awhile the
robot starts to follow
the user’s guidance
while the user feels
joint movement force
instead of the against-
force at their hand.”

‘Dynamic and interactive generation of object handling behaviors by a small
humanoid robot using a dynamic neural network model’ (Ito et al., 2006)



Kitaro Nishida
1870-1935



Basho (of Pure Nothingness)
KX HE DT

The world of objects (the basho of being)

* Early Nishida: Pure Experience =

e Wherein mind encounters world free
from any subject-object distinction

* Later Nishida: Basho
* Every objectis encountered somewhere

* This is the basho of relative nothingness

* Basho of Pure Nothingness
* The place which contains all containers

* This is prior to all subjects and objects

hsness (the basho of :
hl nothing) e

The field of conscio
opposition

The oppositionless object (in lived experience)

The [will
Self-mirrorihg intuition
The basho of| true nothing e




Acting-Intuition
FARHEE

* The self determines the thing
* When we act, we impose ourselves upon objectivity
* This is the actuality of mind

* The thing determines the self

* When we act, objectivity imposes itself upon us
* This is the actuality of world



The active-dynamic view of nervous systems

The brain as a dynamically active organ (Brembs, 2020)

B) Passive-static perspective C) Active-dynamic perspective
intrinsic activity intrinsic activity
cognition cognition
2 .
:modulation | &
Stimulus -medulation 18
Y =
Stimulus [ causal link 25 Response ?;
\

Action



"'Wh-

An image is the form oh thing ﬂ'laf has, been |mpr|nfed
in the subject’s bodygas fhaf “bending™that the oblec’r has
imposed upon the trajectory of ’rhe motion of the subjecfs > W .

" body. It is a representatien of ’rhe form'of the object in fhe

form of the trajectory of the subject's motion. [...] if the

~schematized action proceeds to completion unimpeded,
then there is no image.

Evald llyenkov, 1967




Acting-Intuition without subject or object

The predictive nature of spontaneous brain activity across scales and species (Dimakou et al., 2025)

A TASK-EVOKED ACTIVITY
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The Historical Body
JiE s 1 5 1

* Embodiment is structured by acquired historical forms
* The nature of embodimentis embedded in a given culture
* The activity of embodiment is inherited socioculturally

* History is realised only through structuring embodiment
* History exists only to the extent that it is enacted by bodies
* The sociocultural sphere is propagated through activity



And strange to tell, among that Earthen Lot,
Some could articulate, while others not:
And suddenly one more impatient cried —

“Who is the Potter, pray, and who the Pot?”



Complementarities
and contradictions

“Unless the claims of the two brothers are evenly accommodated philosophy
becomes a haunted house constantly assailed by the ghost of the maltreated

brother.”

—Y. J. Padmarajiah, A Comparative Study of the Jaina Theories of Reality and Knowledge



Mind and world, taken together—

* Mind encounters world through activity
* We are structured by the world
* We are structures in the world
* We structure the world

* The mind is shaped in its own negation
* We are constrained by given embodiment
* We are constrained by brute objectivity
* We are constrained by social relations
* We are constrained by cultural forms



The position of consciousness

* Whatis the place consciousness in these two accounts?
 Substance of mind, hence as point of departure
* Form of mind, hence as outcome of the process

* The dialectical materialist account takes materiality as primary
* Consciousness is thus foremost the structure of material activity

* For Nishida, in contrast, the basho of pure nothingness is primary
* Consciousness develops as the self-differentiation of this container



The structuring of inwardness

* What s the resulting inner structure of mind?
* Nishida provides principles: basho, acting-intuition, historical body
* |lyenkov provides process: the dialectics of the material and the ideal

 This follows from the contrast between Zen and the dialectic

* “In Hegel, the antinomy is sublated in the synthesis, as cancelling and
preserving the original antinomy, thus progressing towards an endless
realization of the possibilities of the original term. ... Zen simply
declares that thesis is antithesis and antithesis is thesis.”

The Logic of the Illogic: Zen and Hegel, Kim Ha Tai



Cognitive developmental robotics

“Truth is verified only by creation or invention.”

—Giambattista Vico, The New Science



What does philosophy offer robotics?

* Theoretical frameworks for understanding development
* Supports innovative and integrative approaches to engineering

* Tools of conceptual engineering for critical questions
* What is the place of consciousness in relation to cognition?

* Historical continuity with the fundamental problems
* Cognitive developmental robotics as an heir to this tradition



Experimental philosophy

“The German psychologist Narziss Ach ... remarked at the end of a session,
‘But this is experimental philosophy!’”

—Lev Vygotsky, Thought and Speech



What does robotics offer philosophy?

* A new experimental method for ancient questions
e “What | cannot create, | do not understand.”

Richard Feynman

* Standard of proof for theories of mind and cognition
* “Truth is verified only by creation and invention”

Giambattista Vico

* Concrete instantiations of abstract principles
* Implementation demands philosophical rigour
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