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Abstract
Sense of agency and sense of ownership are considered crucial in autonomous sys-
tems. However, drawbacks still exist regarding how to represent their causal origin 
and internal structure, either in formalized psychological models or in artificial sys-
tems. This paper considers that these drawbacks are based on the ontological and 
epistemological duality in mainstream psychology and AI. By shedding light on the 
cultural-historical activity theory (CHAT) and dialectical logic, and by building on 
and extending related work, this paper attempts to investigate how the noted dual-
ity affects investigating the self and “I”. And by differentiating between the space 
of meanings and the sense-making space, the paper introduces CHAT’s position of 
the causal emergence of agency and ownership by stressing the twofold transition 
theory being central to CHAT. Furthermore, a qualitative formalized model is intro-
duced to represent the emergence of agency and ownership through the emergence 
of the contradictions-based meaning with potential employment in AI.
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Introduction

Sense of Agency (SoA) gained considerable attention in the past years as a con-
cept. SoA is the subjective experience of initiating and controlling own actions 
and affecting the external world. It is deeply interrelated with the Sense of Own-
ership (SoO) of own body (or body parts), thoughts, and feelings. SoA and SoO 
are both considered as the grounding of the sense of Self (Moore, 2016; Braun et 
al., 2018; Legaspi et  al., 2019). Also, SoA and SoO are important in artificial 
intelligence (AI) research, either regarding how SoA and SoO of AI systems 
affect Human’s SoA and SoO, or due to the role of SoA and SoO in, for example, 
enhancing robot’s motor and cognitive abilities by allowing it to self-attribute of 
action-outcome effects, and to “distinguish itself from the world” (Legaspi et al., 
2019, p. 85). However, the current state of AI is still lacking SoA as a state of 
self-awareness. Given the current status quo, and while few SoA models exist, AI 
does not have SoA (see Legaspi et al., 2019; Swanepoel, 2021).

By following the guidelines of dialectical logic and the cultural-historical 
activity theory (CHAT)-including the functional analysis, also by building on and 
expanding the work introduced mainly in El Maouch and Jin (2022a), this paper 
attempts to discuss SoA in the context of the hard problem in AI, by considering 
that addressing SoA is based not only on the current impasse that AI is facing but 
also, the impasse in philosophy and psychology in the context of the abstract-tan-
gible, mind-body, and subjective/objective epistemic rupture. And two, this paper 
employs the qualitative contradictions-based model proposed by El Maouch et al. 
(2019a, b, c; El Maouch and Jin (2022a) with a special focus on the formalization 
of self-emergence since both the agency and ownership are relative to the exist-
ence of a subject, of a self that senses, acts, and owns. Overall, a profound social 
and relational view of the self is crucial for individual agency and self-caused 
events. So, understanding the agency does not only depend on investigating the 
external outcome of the organism’s actions. In brief, the agency is about self-
realization (e.g., see Stetsenko & Arievitch, 2004; Gozli, 2019; Stetsenko, 2019). 
From Leontiev we quote:

The fact is that for the subject himself, perception and achievement by him 
of concrete goals, mastery of means and operations, of action is a method 
of conforming his life, satisfying and developing his material and spiritual 
needs, which are objectified and transformed in the motives of his activity 
(Leontiev, 1978, p. 91).

In the following sections, we discuss the ontological and epistemological dual-
ity, which form the ground of the noted impasse that prevents from grasping 
and modeling the sense of agency along other psycho-mental processes (mean-
ing emergence, abstract learning, symbolization, and language acquisition, gen-
eralization, etc.) that still form crucial challenges in AI, by shedding light on 
CHAT’s alternative position focusing mainly on how reality reflection is real-
ized through twofold transition internalization where the experience components 
are synthesized in order new qualitative levels emerge through the emergence of 
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contradictions-based meanings. Contradictions-based meanings are the corner-
stone of the mental structure and psychological plane, including psycho-mental 
processes (perception, socialization, abstraction, generalization, etc.). In our case, 
we are focusing mainly on self, “I”, as constructed structures (also as processes), 
and agency and ownership emergence, as aspects (and as processes) related to 
these structures/processes, along with a preliminary formalization that is a crucial 
level in AI.

The Impasse, the Duality, and the Main Axe of Argumentation Both 
in AI and Psychology

By extending and overcoming the arguments regarding the hard problem in AI, 
it is considered that AI inherited the historical crisis in psychology based on the 
ideal-objective, abstract-tangible, and mind-body rupture, which form the histori-
cal argumentation axis in philosophy; hence, creating epistemological and methodo-
logical difficulties especially in modelling and system formalization. The impasse 
is that neither modern psychology nor AI can realize the synthesis of both poles 
of the rupture; therefore, the impasse keeps proliferating new models by mechani-
cally combining the existing models which belong to one of the two poles without 
qualitatively synthesizing them. As a result, the rupture is leading psychology, and 
AI, to become eclectic, quantitative, and positivist. However, the crisis in AI is more 
severe, and the field is even more eclectic and proliferative than psychology because 
the philosophical worldview in AI is not apparent and explicit as in psychology, in 
addition to the disintegrated nature of the task of the majority of models in AI.

The noted context expanded the AI’s margin allowing it to reproduce the high 
number of models residing between the top-down and the bottom-up frameworks or 
the hybrid framework through the mechanical combination of both on the ground 
of connectionism. In a nutshell, the duality and the rupture resulted in the axis of 
argumentation in AI about how to allow the system to reproduce semantics and to 
make sense, or to overcome what is called the meaning barrier in AI, due to the 
mainstream tendencies in the field follow the formula “all we needed was more 
of the same” (Dennett, 2017, p. 86), supported by the brute force of speed and 
computing power (Ekbia, 2008), preventing the mainstream models from being 
emergent and forming a purposeful and autonomous whole (see, Dreyfus, 1981; 
Bickhard & Terveen, 1996; Vygotsky, 1997a; Cruse et al., 2000; Haselager, 2005; 
Carter, 2007; Haselager & Gonzalez, 2007; Goertzen, 2008; Klochko, 2008; Dafer-
mos, 2014; Quintino-Aires, 2016; Gjorgjioska & Tomicic, 2019; El Maouch & Jin, 
2022a).

The above clarifies that the debate around SoA is exhausted in the field, even 
when the concept of SoA is not mentioned explicitly every time the hard problem 
(i.e., consciousness) was investigated, e.g., autonomous systems. However, all the 
related aspects noted in the literature regarding SoA were handled already since 
the debate about SoA falls into the framework of semantics and sense-making as 
the main axis of argumentation in AI (see El Maouch & Jin, 2022a), including the 
reflection problem, causal inference, and goals’ ownership, among others (Moore, 
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2016; Braun et al., 2018; Swanepoel, 2021). For instance, SoA requires numerous 
conditions including purposeful actions, a sense of self, causal structure, actions 
initiation, being subjective, having the first-person position, finding common sense, 
and a sense-making process, among others. The aforementioned reveals the same 
axis of argumentation in the field of AI in general whereas the emergence of mean-
ing forms the cornerstone being the representation of grasping the internal content 
of the phenomena (abstraction and generalization), which means that the epistemo-
logical rupture and ontological duality are represented in every unsolved function in 
the field (see El Maouch & Jin, 2022a). By investigating the main theories and mod-
els that explain SoA, one finds the same duality noted earlier, represented either, 
from one hand, by the objective-naturalist or the pure sensualist pole by inferring 
about SoA from the neurophysiological correlate of actions and sensorimotor expe-
rience (this is the implicit or low-level/non-conceptual measures of SoA, e.g., the 
comparator model-CM), whereas, from another hand, by the subjective-phenomeno-
logical pole by infering about SoA through the self-report of the subject experience 
through questionnaires (this is the explicit or higher-order/conceptual measures of 
SoA, e.g., the retrospective inference-RI through sense-making).

Although some models have been introduced, as a compromise, to overcome the 
disadvantages of both the implicit and the explicit, such as the multifactorial weight-
ing model (MWM) (and later the Bayesian cue integration theory), however, here 
we still find the noted rupture between the subjective (idealist) and the objective 
(biological/naturalist) poles, because the content of the phenomena is epistemically 
and methodologically unreachable for mainstream methodologies and the combina-
tion of both poles is a mechanic addition as same as the hybrid models in AI (e.g., 
see Legaspi et  al., 2019; Moore, 2016; El Maouch & Jin, 2022a). This position 
leads some to propose that SoA could be illusive or not even exist in the first place 
because what is measured is the effect and not the organic and structural emergence 
of SoA. So, one can conclude that the emergence of the self, as an authentic and 
objective crucial component in the psychological plane that plays a crucial role, is 
still out of reach and even out of consideration for mainstream methodologies.

Thus, being based on positivist positions where the represented models rely only 
on a pure sensual ground, the mainstream tendencies represent person-vacuum, 
depsychologized, and sub-personal standpoints, and consign consciousness to a 
metaphysical limbo (e.g., see Haselager, 2005; Haselager & Gonzalez, 2007; Goff, 
2009; Dennett, 2017; Frankish, 2021). This is why the next paragraphs are dedicated 
to investigating the emergence of the self as a crucial component and to the poten-
tial formalization of self-emergence and how it is employed in AI. Doing that will 
be based on exploring the legacy of the cultural-historical activity theory (CHAT) 
and of Vygotsky, especially the Though and Language text (Vygotsky, 1986) regard-
ing the process of reflection. Moreover, modeling self-emergence is based on the 
attempts to formalize dialectical logic in AI, and especially in robotics (see El 
Maouch et al., 2019a, b, c; El Maouch & Jin, 2022a). In investigating the develop-
ment of the mental plane, Dialectics is about considering the wholeness, the inter-
nal contradiction through the unity of contraries, and the continuous movement of 
objective reality (e.g., see Vygotsky, 1997a; Bolis & Schilbach, 2020). The interest 
in CHAT’s epistemic and methodological positions is considered relatively new (in 
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the late nineties), also main parts and texts of the theory were not well known in the 
international academic community and the mainstream academy compared to the 
establishment of the theory that goes back to around a century ago by Vygotsky, 
his colleagues, and successors, especially the key text The historical meaning of the 
crisis in psychology: a methodological investigation (e.g., see Van der Veer & Vals-
iner, 1991; Vygotsky, 1997a; Stetsenko & Arievitch, 2004; Goertzen, 2008; Hyman, 
2012; Roth, 2014). Therefore, CHAT is still far from being fully explored especially 
regarding the debate on the formation of self and self modelling, that is crucial for 
SoA in AI.

Activity, Mind, Dynamic System of Meanings (DSM), and Self

In this paragraph, we will expand on what is introduced in El Maouch and Jin 
(2022a) regarding the internal structure of activity-based reality reflection and its 
contradictions-base being the causal origin of mind formation, with a special focus 
on the self-emergence model and how AI could benefit from it; but first we will 
introduce in brief CHAT’s guidelines in comparison to mainstream and conventional 
approaches.

CHAT in Brief

Unlike mainstream approaches, reality reflection and the production of thought/
knowledge cannot be statistically deduced from the organs of sense alone. In addi-
tion, the qualitative phenomena cannot be reduced to the quantitative phenomena 
(Leontiev, 1978; Mikhailov & Daglish, 1980; Gribanov, 1981; Vygotsky, 1986, 
1997a). So, the reflection of the world is “accumulated not only directly at the sen-
sory level but also higher cognitive levels…In other words, the ‘operator’ of per-
ception is not only simply the previously accumulated associations of sensation” 
(Leontiev, 1978, p. 41), as mainstream sensualism does. Additionally, the basis for 
higher mental functions and the developmental psychological processes cannot be 
explained by the mechanisms of the brain, as mainstream biologism does (Luria, 
1966, 1976; Leontiev, 1978; Vygotsky, 1997a). Therefore, for the sake of our current 
investigation, we are based on the philosophy of activity instead of the philosophy of 
the biological body/brain, or the philosophy of mind, the philosophy of pure physi-
cal behavior. CHAT investigates the consciousness and the mental both phyloge-
netically and ontogenetically as sociohistorical phenomena. For instance, the mind 
(e.g., identity, intentions, personality, self, mental functions, consciousness, and the 
unconscious) is the outcome of the system of social activity. Also, the activity sys-
tem and its outcome (the mind), in addition to other material phenomena such as 
nature and society, are governed by dialectical laws. Thus, the real activity (and not 
the phenomenological experience) is where to start (the first level of) the investiga-
tion of mind formation and mental activities (the second level, i.e., the psychological 
level). This is why the neurophysiological brain (the third level) is only the plane 
where the first two levels are represented.
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The aforementioned leads us to conclude that in the process of adaptation, 
needs, and desires are what causally drive the active organism. In this context 
of being driven by needs and desires, and in seeking satisfaction, and as Hegel 
noted, the activity confronts the environment’s resistance and the resistance of 
the agent’s body Itself as well, i.e., the natural forces and matter’s characteris-
tics, including the readymade sociohistorical conditions, relationships, objects 
of desire, social actors, tools, and culture including language and symbols 
(Mikhailov & Daglish, 1980; Marx & Engels, 1996, 1997, 1998). It is “in this 
process, by acting on external nature and changing it, he [the human being] at 
the same time also changes his own nature and acts upon it” Vygotsky, 1997a, p. 
87). The activity is “a molar, not an additive unit of the life of the physical, mate-
rial subject” (Leontiev, 1978, p. 50). So, the meaning-based (psychic) reflection, 
as a twofold transition, “emphasizes the constant flow of activity as the source 
of mind and self” (Stetsenko & Arievitch, 2004, p. 484). Firstly, the subjectiv-
ity must include the practical role of the organism (the reflected practical goal-
oriented activity) as a component in the activity once again, hence, allowing 
the active components of activity to emerge (the agency of mental activity and 
actions). And the second transition is when the formed active components them-
selves become the object of another reflection, i.e., self-reflection. For example, 
let us consider the action of the organism pushing an object. The act of pushing, 
when reflected for the first time, becomes the mental component of an objective 
active actor. However, the second reflection of this mental component is sensed 
as an action triggered and owned by the agent themself (I am doing). The reflec-
tion from the position of CHAT is totally different from mirrored and recurrence 
reflection that one can face in mainstream studies. Unlike mainstream mechani-
cal reflection, self-recurrence became a qualitative process and gain its qualita-
tive content only by introducing new qualities to the system. For instance, when 
the self is formed the mental plane gains new components, relations, and laws. 
The formation of the self initiates a new qualitative path of the agent, which can 
be condensed by the argument that the self is the “embodiment of a meaningful 
project… that reflects and also organizes the most significant aspects of one’s 
life” (Stetsenko & Arievitch, 2004), allowing the self to play an evaluative role 
regarding experience’s signs, hence, form the core of interpretability and real-
ity reflection in general. The self, as a formed component, gives the ground for 
new subjective needs, hence, becomes a constraint of the activity, that shapes the 
mental structure. Therefore, the emergence of the self, as the core of subjectiv-
ity, is an objective-material process that entirely originated in the process and 
the flow of activity (Stetsenko & Arievitch, 2004). So, based on modeling sub-
jectivity, CHAT includes in an interactive framework, crucial components of AI 
systems, e.g., needs and goals (e.g., the network constraints noted by connection-
ism, the internal drivers noted by embodiment direction, the rules noted by for-
mal symbolism), interpretation, semantics, and intrinsic meanings (see e.g., Bick-
hard & Terveen, 1996; Haugeland, 1997; Ekbia, 2008; Dennett, 2017). However, 
for CHAT, and unlike the mechanical tendency of other mainstream approaches, 
these components have a qualitative and causal role by being part of the dialec-
tical framework of contradiction formation. In general, we cannot exhaustively 
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explore CHAT, however, what forms our interest is how CHAT engages with the 
problems at hand. Specifically, by shedding light on how meanings emerge and 
form the core of the reflection process. Unlike the analysis by the element of the 
positivist method, it is by following the analysis by units, meaning emergence 
will be the basic unit in the whole complex system of intelligence, including self-
reflection, interpretation, abstraction, generalization, emotions and intellect unifi-
cation, language acquisition and concept formation (Vygotsky, 1997a). Overall, to 
be able to grasp and formalize the meaning emergence is to introduce the ground 
for the subjective-meaningful entity (self) in the context of experience (Froese, 
2007). In meaning emergence lies the crucial qualitative transfer from the tan-
gible into the abstract, which will bridge the epistemological gap noted earlier. 
The above shows in general how CHAT differs from mainstream approaches, 
and later in the text more differentiations in detail will be introduced regarding 
the formation of self as a process, and not as an absolute entity or a pure phe-
nomenological state. Most of all, the mainstream methods use in connecting the 
experience’s content are either reinforcement learning (RM), or analogy making. 
However, both RL (the trial and error method, based on behaviorism in psychol-
ogy) and analogy making (based on constructivism in psychology; see Drescher, 
1986, 2003) form open challenges. For instance, only by relying on “temporal 
sequences and by the application of a mathematically conceived formula of the 
functional interdependence of phenomena,” Piaget replaced the “explanation of 
phenomena in terms of cause and effect by a genetic analysis” (Vygotsky, 1986, 
p. 96); and does “not provide a ‘mathematical’ model for integrating the elements 
of experience or concerning how to shift from one stage of development to the 
next, and it is not clear how these different levels of abstraction operate (Ekbia, 
2008; Stojanov, 2009; Kelley & Cassenti, 2011)” (El Maouch & Jin, 2022a). On 
the other hand, RL, “attempts to explain the development… from the viewpoint 
of the mechanistic principle of the accidental combination of heterogeneous ele-
mentary reactions” Vygotsky, 1997a, p. 201). Therefore, it excludes the think-
ing process by reducing development to a stimulus-response relationship (Vygot-
sky, 1997a). Furthermore, “the informational function of reward and punishment 
is limited because there is no understanding of the stimulus-response relation-
ship” (Bedny & Karwowski, 2006, p. 350). This is the positivist standpoint which 
is devoid of an active person. Therefore, behaviorism (and RL) lies short in 
explaining the problem of interpretability and mattering due to the lack of a refer-
ence entity for meaning formation. When “reducing intelligence to merely sen-
sor-actuator mechanistic behavior through a process of blind trial-and-error, RL 
cannot understand the higher complex mental activity that results in long-term 
learning” (El Maouch & Jin, 2022a, p.9). Moreover, for RL, semantics and active 
perception are open problems Vygotsky, 1997a; Cruse et al., 2000; Bedny & Kar-
wowski, 2006; Carter, 2007; Kober et al., 2013). For Vygotsky: “The description 
‘this animal is running away from some danger,’ however insufficient it may be, is 
yet a thousand times more characteristic for the animal’s behavior than a formula 
giving us the movements of all its legs with their varying speeds, the curves of 
breath, pulse, and so forth” Vygotsky, 1997a, p. 277).

Next, we investigate with some expansion above guidelines.
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Activity and the Formation of the Mind

For CHAT, the activity is always goal-directed in the context of realizing needs 
and desires through chains of actions. And through the internalization process of 
the “active” context, the internal psychological plane is formed. Therefore, the start-
ing point of mind development, structure, and components should always be about 
analyzing the objective external activity and its conditions. Here, the activity is the 
molar, where the given elements (needs, desires, actions, conditions, sensory inputs, 
and mental activity) are all synthesized. Therefore, being an internalization of the 
active organism’s existence in the environment, the reflection outcome is always 
active (e.g., the active perception). Activity is not merely the physical and tangible 
actions and operations.

Activity is a molar, not an additive unit of the life of the physical, material sub-
ject. In a narrower sense, that is, at the psychological level, it is a unit of life, 
mediated by psychic reflection, the real function of which is that it orients the 
subject in the objective world. In other words, activity is not a reaction and not 
a totality of reactions but a system that has structure, its own internal transi-
tions and transformations, its own development (Leontiev, 1978, p.51).

Activity is a system having its internal qualitative content and abstract meanings 
representing the interaction among experience’s various components and their flow 
that also cannot be reduced to the physiological level of the brain (e.g., see Luria, 
1966; Leontiev, 1978). Therefore, it is understanding the reflection process (and 
its role in the activity system) that allows us to fill in the gap between the subjec-
tive and objective poles of existence because the subjective is yet a specific form of 
objective; hence, it allows us as well to uncover the laws of transition from tangible 
into abstract, from physical into psychological. From Leontiev we quote: “Psychol-
ogy is a concrete science dealing with the origin and development of the reflection 
of reality by man, which takes place in his activity and which by mediating it fulfills 
a real role in the activity” (Leontiev, 1978, p. 32). The outcome of internalization/
interiorization through reflection is not the “representation” of isolated elements but 
resulted in the whole plane of consciousness with its various levels, including the 
formation of mental functions, self, and personality.

Reflection is not the classical one-sided theory of projection of the external 
world in the brain; instead, it is the reflection of the totality of the individual-
world relationship as a social practice in a shared context among various social 
individuals. The aforementioned position contrasts the mainstream reductionist 
tendency of the experience to the sensorimotor level, hence (see CHAT in Brief 
section), losing the qualitative meanings of the experience (Leontiev, 1978). 
Moreover, it is always the external actions that precede the internal ones. It is in 
the external context where the internal/mental operations initially originated. It 
is when “in the course of carrying external actions with external objects subse-
quently continue to develop in the plan of internal mental activity according to its 
logical-genetic laws” (Leontiev, 1978, p. 58). For Vygotsky: “the subject of activ-
ity also is subject to and subjected to his/her activity and, therefore, shaped by the 
environment,” and it is “in actual human praxis,” where “the subject is changed 
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in both material and ideal terms” (Roth, 2014, p. 11). It is “in this process, by 
acting on external nature and changing it, he [the human being] at the same time 
also changes his own nature and acts upon it” Vygotsky, 1997a, p. 87). There-
fore, not only the mental functions but also the “player” parties on the subjective 
stage (e.g., self, personality) have to be analyzed based on the investigation of the 
objective process, and their “basis is the category of objective human activity, the 
analysis of its integral structure, its mediation and the forms of psychic reflection 
that it generates” (Leontiev, 1978, p. 112). But that does not mean that the inter-
nal psychological stand above the external one (from where it originated) and is 
not separated from it, but an essential twofold connection preserved with it and 
form one system in action and consciously developing.

Overall, the emergence of consciousness itself (the conscious human) is a his-
torical process that belongs to a certain level of development of objective exist-
ence of people that is the social activity, i.e., the context of the shared process of 
production (e.g., see Leontiev, 1978; Stetsenko & Arievitch, 2004).

Furthermore, to understand an ongoing process is to actually understand the 
history of that process in action (Vygotsky, 1978). Thus, since our focus is on the 
gain of the aspects of ownership and being active (agency), the following para-
graph will investigate the objective origin of self-formation and agency in the 
activity system and its internal structure.

Self as a Flow and Objectively Originated

From the nun-reductionist ontological vision of CHAT, Stetsenko and Arievitch 
(2004) attempt to overcome the ontological mutism regarding the analysis and the 
establishment of the principal sources of the self as important agentive dimensions. 
Also, the analysis of what self is made of, where it is located, and its role. Hence, 
it is to overcome the mainstream dualism between subject-object and between indi-
vidual-society by allowing their dialectical unity, as well as to integrate the current 
disconnected perspective of self, in contrast to, first, the individualistic-mentalist 
(cognitivist) position about subjectivity, and two, overcoming the fusion of self with 
the context that belongs to the positivist position (which embedded to a certain level 
in the pure naturalist or biologist paradigm). Also, it is an attempt to overcome the 
relatedness, responsiveness, and dialogism approaches to self.

One have to start from the argument that it is the ever-growing demands in 
practice and in social life that form the origin of the phylogenetic, and obviously, 
the ontogenic development and complexity of the mental and subjective plane. 
And according to the main insight law of Vygotsky that “all the intrasubjective 
processes first originate as intersubjective ones” (Stetsenko & Arievitch, 2004, 
p. 483) (e.g., see Vygotsky, 1978), as another version of Marx’s statement that 
human essence is the totality of social relations (see Leontiev, 1978). However, 
that does not mean in any way that both forms of existence (subjective and objec-
tive) do not have their own qualitative path of formation, and the subjective can-
not be reduced mechanically to the objective. So, according to Leontiev:
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The human self has no history, and no logic of functioning and developing, 
beyond the history and logic of functioning and developing of human prac-
tical purposeful activity (Stetsenko & Arievitch, 2004, p. 484).

Moreover, according to the notion of twofold transition, the object of activity 
first leads and directs the subjective activity since no activity is objectless. And 
secondly, the reflection of this activity - which includes the process of activity, the 
characteristics of object, and the natural and social-cultural (material) laws that 
constrain (as well as enable) the activity, including the human body characteristics 
such as needs and desires - will be, in turn, embedded in/absorbed by the reflected 
image of the object. This notion emphasizes that the source of self and mind is 
the constant flow of activity. This goes with Aristotle’s argument of the self as an 
activity (e.g., see Group of contributors, 2020; Charles, 2021). In this term, the 
self is the crystallized product of the activity processes. The selves are the func-
tional response to the requirement of the objective social context to an orienting 
and regulating element (i.e., the self) (e.g., see Leontiev, 1978; Stetsenko & Ariev-
itch, 2004). Again, from Leontiev we quote:

The personality of a man is in no sense preexisting in relation to his activ-
ity; just as with his consciousness, activity gives rise to personality (Leon-
tiev, 1978, p. 105).

A brief view of schizophrenia and pandemic-related lifestyle studies reveals 
the role of activity flow in mental coherence and the contextual origin of self 
as a process. For instance, during Covid-19, the disturbance of daily activity 
is considered the source of psycho-mental problems (e.g., see Benke et  al., 
2020; Chew et  al., 2020; El Maouch & Jin, 2022b; Gopal et  al., 2020; Gues-
soum et  al., 2020; Ma et  al., 2020; Massad et  al., 2020; Odriozola-González 
et al., 2020; Pandey et al., 2020; Shi et al., 2020; Singh et al., 2020; Tee et al., 
2020; Wathelet et  al., 2020). Also, the activity structure and time usage are 
considered deeply related to mental aspects and their impairment, including 
self-regulation, executive function, and quality of life (e.g., see Luria, 1976; 
Leontiev, 1978; Vygotsky, 1986, 1987; Powers et al., 2007; Hagell et al., 2012; 
Hodgekins et  al., 2015; Meijers et  al., 2015; Zaytseva et  al., 2015), therefore, 
the “activity level in individuals at risk of schizophrenia is extremely important 
from a preventive point of view” (Semenova, 2020, p. 3). Also, the disturbance 
of life narrative, that is the flow of life experience (activities), is related to 
mental coherence (e.g., see Davidson, 1993; Roe & Davidson, 2005; Lysaker 
et al., 2010; Allé et al., 2015).

And as Munsterberg et al. (1910) noted about investigating unconsciousness, 
where Vygotsky (1997b) himself quoted, the topic at hand (here it is SoA and 
SoO) cannot be answered only by observation and studying the facts as such and 
needs to follow the epistemological arguments, in contrast to the current main-
stream methodologies. So, “it is a philosophical problem which must be settled 
by principle before the explanation of the special facts begins” (Munsterberg 
et al., 1910, p. 22).
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The Twofold Transition, Extended

The twofold transition is crucial when we extend it and apply it to the reflected image 
once again. We mean by that not only the mental and the environmental molded 
together, but also the components of the mental, that are formed via the reflection, 
will be molded together as well, but at the same time they keep their qualitative 
existence In this way, the object of the reflection will not be the external activity 
only (and its content), but also the mental plane itself will be the object of the reflec-
tion. It will be reflected to itself one again. So, the twofold transition works on, one, 
the level of the external objects, and, two, it also works on the level of reflecting the 
internal (what is already reflected) mental plane, including the formed mental prod-
ucts and processes. So, again, not only the external processes are reflected, but also 
the internal processes will be reflected as well (see Fig. 1).

Self: the Objective Side of the Subjective Existence

The internal plane, which is formed through internalization, will become an object 
of another reflection. In this second reflection, the internal plane will be reflected (as 
an object of reflection) in itself again. This recursive reflection is where the self is 
rooted, as well as the formation of the internal dynamics of the mental plane follow-
ing the objective-material laws that govern reality (see Activity and the Formation 
of the Mind section). Therefore, we are not talking only about an external flow, but 
also about an internal flow, which will be both the objects of continuous reflection.

It is not in our intention to exhaust the complexity of the outcome resulting from 
this multi-level continuous reflection, but for the sake of our analysis, what can be 
said is that the multi-layered and multi-components mind, provides the key to under-
stand the structure of the psychological plane, as well as the constituent components, 

Fig. 1  Twofold transition realization through existence’s spaces
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e.g., the conscious and unconscious, the “I” as representing the thinking component 
of the mind, and imagination.

Therefore, we will focus only on how the emergence of self, as an outcome of 
the continuous reflection of the internal plane/flow, that is, in turn, is a reflection/
internalization of the external plane/flow in a twofold transition relationship, can be 
formalized and represented in an AI-friendly model (borrowing the concept from 
Swanepoel (2021)) .Also, it gives us the chance to differentiate between agency and 
SoA, and between Ownership and SoO.

Fist of all, by stressing the point that the “self” (or self as object) and “I” (or 
self as subject) should not be confused (e.g., see Tagini & Raffone, 2010; Woźniak, 
2018), we differentiate between the thinking field “I” and the field of self since both 
emerge from another source and fulfill different functional roles, although they may 
appear the same for the phenomenological position.For the current phenomenologi-
cal mainstream, the being is equal to the phenomenon, and there is “no difference 
between what it seems and what it is” leaving us only with “phenomenology”, and 
according to Feuerbach, “we must differentiate thinking and the thinking of think-
ing” and “between the data of consciousness and the process”(Vygotsky, 1997b, 
p.115). For more about the functional analysis of mental processes and mind in gen-
eral in the context of CHAT one can go back to Luria (as well as Oliver Sacks) (see 
Proctor, 2022).

In addition to the differentiation between self and I, it is also crucial to locate 
the causal origin of how the formed psychomental structure/entities gain their own 
internal movement. Under the effect of the material laws (following the guidelines 
of dialectical logic), and in relation to the new subjective products, new needs, and 
new motives emerge, by considering that to CHAT the object (product) is the source 
of motives emergence. The previous may explain what is meant by that the self, as 
any other phenomenon, is driven by a sort of ‘self-movements’ having internal mov-
ing relations, contradictions, and mutual transitions, hence, allowing us to consider 
that the structure of the self is “a relatively stable configuration of principal motiva-
tional lines” (Leontiev, 1978, p. 135) (e.g., see Stetsenko & Arievitch, 2004).

In other words, the self is the product required by the praxis (a practical rele-
vance) at a certain level of complexity and hierarchy. So, the self is “oriented toward 
real-life practical tasks and pursuits of changing something in and about the world 
(including in oneself as part of the world)” (Stetsenko & Arievitch, 2004, p. 494).

In a nutshell, the self is an original (material) product of the continuous flow of 
activity, being reflected/internalized to form another mental flow of its own. What 
is crucial to note here is that the interaction of both flows will be also reflected (on 
itself), forming a stable product representing the relational distinctive existence 
of the self’s bio-physiological holder (the human body) from the environment 
(bordered with the tactile sense/skin specifically). The role of tactile experience 
in (active) perception, body image formation (the perceived body), body owner-
ship, and self-discrimination, are pointed out and investigated both in humans and 
robotics (e.g., see Schütz-Bosbach et al., 2009; Medina & Coslett, 2010; Serino & 
Haggard, 2010; Tsakiris, 2010; Girãoa et al., 2013; Kappassov et al., 2015; Kilteni 
& Ehrsson, 2017; Huynh et al., 2019).
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The above is ground to understand the proposition about how the self is the 
subjectification of objective social relationships, connections, and ties. It is the 
distinct mutual existence of the individual that is at the same time a confron-
tational existence with the natural and social existence including the confronta-
tion with the nature of the bio-physiological body that the individual possesses 
(Vygotsky, 1997a). The previous position allows us to understand what is meant 
by the self as a reflection of all the things and that all the content of the con-
sciousness is self-related (e.g., see James, 1890; Woźniak, 2018). It is this con-
frontation and the disturbance of flow that always brings a given phenomenon 
into awareness (Vygotsky, 1987).

As such, the formation of a distinct self, as a subjective product of an objective 
distinct existence, provides the object of the emergence of the central psychological 
need for self-realization centralized around self-value. In that sense, self-realization 
is the subjective form of the totality of the sociohistorical existence of individuals 
or their principal motive. By being as such, the self-related emerged needs are the 
outcome of self as a general meaningful project of a given person and the leading 
activity that relates the individual with the historical transformative movement of 
a given society. The leading activity defines the dominant relationship with reality 
that leads and drives other aspects of individuals’ development. Overall, the self, is 
the source of emerged psychological needs (being the derivations from the universal 
need that is the need of self-realization and social recognition) according to the spe-
cific sociohistorical conditions. For Hegel and Marx, as both are two main modern 
dialectical philosophers, history is a process (and subject formation is a process as 
CHAT revealed later on), which means that the subjective existence is the outcome 
of realizing:

themselves and their particular aims in actions determined by particular human 
needs…The subject (or the individual) is the series of its actions… each indi-
vidual makes himself a member of society through a process of self-realization 
and self-determination; and he realizes himself as a social being in society 
through his activity, diligence, and skill. (Türkyılmaz, 2015, p. 252, 253).

For some individuals in certain conditions, these needs of being recognized by 
society are realized through scientific contribution, for others, it is to focus on their 
appearance (being beautiful), whereas some people engage in a political project or 
social movements, and for another group of people, it is about being loved, or sim-
ply, stifling and resisting change. Such a leading activity, that positions people to 
meaningfully contribute to the world, makes the self the generator of ever-devel-
oping goals and motives following the development of the ongoing transformative 
activity in a given sociohistorical context and specific conditions. The aforemen-
tioned represents the agency of self from a practical standpoint about the world 
(including the standpoint about own self), which makes the cultural values, includ-
ing scientific and social thoughts, crucial contributors to forming the self (e.g., see 
Leontiev, 1978; Stetsenko & Arievitch, 2004) (see Fig. 1).

Furthermore, although we noted earlier that the complexity resulting from the 
multi-level reflection will not be exhausted in this paper, however, we will only draw 
attention to a crucial point that is related to our analysis, especially to the interaction 
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between SoA and SoO. We mean the role of multi-level reflection in building vari-
ous activity spaces/planes.

To state it from a functional analysis point of view, the self is the reflection of the 
outcome of the effect of the environment on the distinct objective existence, con-
cerning the accompanying emerged needs, desires, and goals. The outcomes are the 
meanings forming the content of the individual’s experience governed by the law of 
self-realization, e.g., is the individual recognized by the social context and environ-
ment or not, and the way of being recognized or not, or the interaction of the body 
with the environment and the social and functional outcomes of that interaction.For 
example, it is the case of certain physical deficiency, such as losing the ability in a 
specific limb or sense organ (e.g., see Stetsenko & Arievitch, 2004). It is the psycho-
logical form of self-preservation (since the bio-physiological is the other form). And 
by following the twofold transition, these meanings would be embedded in the struc-
tured world (see Fig. 2). Therefore, being a product resulting from the distinct exist-
ence in interaction with social relationships governed by the newly emerged needs 
of this product (i.e., the self), and following the twofold transition, we can state that 
the self is the objective side of subjective existence within the twofold space (which 
is objectively originated in the first place). In other words, according to the two-
fold transition, since the outcome of the internalized reflected reality will be embed-
ded in this reality, therefore, there is always subjective in the objective, and there is 
always objective in the subjective. The self is an objective product (an existence) 
in the material reality which belongs to the psychological plane. However, the “I” 
originated from another functional source to serve other practical tasks.

“I”: the Subjective Side of the Subjective Existence

“I” is the product of the crystallization that occurs for the internalization of the 
active aspect of the individual existence in the context. “I” is rooted in the reflection 
into the psychological plane of the active part of the practical processes. This is why 
the tools used in practical activity also become the tools in the thinking process of 

Fig. 2  Twofold transition realization through meanings emergence
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“I”, such as knots and languages (e.g., see Vygotsky, 1986). The “I” deals with real 
objects (mental and physical), including the self as an objective object, using vari-
ous tools. With some practical objects, the required tools are the knowledge (practi-
cal and scientific) regarding the objects’ characteristics and laws, e.g., the laws of 
physics and chemistry; while with mental objects (e.g., the self), the required tools 
are mostly the philosophical, psychological, and social knowledge using mainly the 
language as the object here requires a high level of abstraction to grasp the internal 
content and the laws of the psychological life itself (in relation to the sociohistorical 
laws at the final analysis). Therefore, “I” makes sense of the reality it deals with, and 
these senses do not necessarily embed the meanings included in reality phenomena. 
The senses that are

reflecting motives engendered by actions of life relationships of man may not 
adequately embody their objective meanings, and then they begin to live as if 
in someone else’s garments…This which makes it possible to introduce into 
the individual’s consciousness and impose on him distorted or fantastic repre-
sentations and ideas (Leontiev, 1978, p. 93).

Thus, if the self and its needs are the sources of meanings in the mental plane, 
the “I” is the product that makes sense of these objective meanings using the men-
tal tools (based on language and other signs as sociohistorical and cultural prod-
ucts). Here, the “sense is viewed as a result of subjective reflection of the meaning” 
(Bedny et al., 2014, p. 139) (please, see the discussion about the verbal and nonver-
bal as a point of departure in analyzing the various level in psychological structure 
in Vygotsky, 1986, 1997b); Hence, this is considered the space where meanings and 
words unite in concepts according to Vygotsky (1986)’s theory about the interaction 
between thought and language. This is why the narrative of the “I” is not always 
representing the experience of the self and the system of meanings embedded in the 
self’s story (e.g., see Stetsenko & Arievitch, 2004). So, “in given circumstances, the 
lack of correspondence of sense and meaning in individual consciousness may take 
on the character of a real alienation between them, even their opposition” (Leontiev, 
1978, p. 91).

Thus, “I” can be considered as the subjective side of subjective existence in the 
twofold space. For instance, this distinction between the self and the “I” is the 
ground of what is known as the conscious-unconscious dichotomy, especially since 
this dichotomy “is of decisive methodological importance for each psychological 
system. This problem is fundamental for our science, and its very fate depends on 
the way it is solved” (Vygotsky, 1997b, p. 110). Also, it is the ground of alienation 
of modern individuals (e.g., see Vygotsky, 1997a). Therefore, using the concepts of 
dialectics, the self belongs more to the space of necessity, while the “I” belongs to 
the realm of freedom that is governed by the realm of necessity. In Marx’s words, 
freedom lies in knowing the necessity (Marx & Engels, 1998). Therefore, by using 
the dialectical concepts, in the mind, what is in the space of necessity (the self and 
the formed meanings) forms the potential of the freedom space (the “I” and think-
ing with senses) (see Vygotsky, 1997b, p.119). The opposition between the sphere 
of meanings and the sphere of senses is not absolute and unhistorical; instead, it 
is conditioned by the ever-developing activity and living conditions (the social 
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existence and life relationships, including culture, as a whole) in the final analysis 
(see Leontiev, 1978, p. 91, 93).

The previous distinction between, from one hand, the objective side of subjective 
existence which is mainly structured from an objective system of meanings, i.e., the 
space where the self belongs, and from the other, the subjective side of subjective 
existence that is structured from subjective sense-making, i.e., the space where the 
“I” acts, we say, this distinction is the realization of CHAT denial of the subjective-
objective dichotomy. Moreover, since meanings appear, in mainstream discussions, 
to be merged with senses it “makes it necessary in analysis to isolate the personal 
sense as still another forming system of individual consciousness” (Leontiev, 1978, 
p. 92).

Here we reach a crucial level of the investigation at hand that is exactly the dif-
ferentiation between the agency and SoA, and the ownership and SoO. Based on 
the noted distinction between the space of meanings and the space of senses, one 
can differentiate between the objective content of agency and its reflection on the 
phenomenological level. So, it is on the second level (phenomenological one) where 
the mainstream study tries to investigaagency and ownership, only by studying their 
phenomenological appearance.

Later (see Consciousness Plane, Dynamic System of Meanings (DSM), and 
Contradictions-Based Meanings Emergence section), we will introduce the struc-
ture of the meanings that constitute the agency and ownership, as both are processes 
forming different sides of the activity, and show some implications that allow us to 
explain some phenomenal illusive experiences regarding both agency and ownership 
in some empirical studies (e.g., the hand illusion, the body transfer illusion (BTI), 
enfacement illusion, etc. ; see Braun et al., 2018).

Since the roots of the mental structure lie in the activity system (including social 
and cultural tools such as knowledge, as well as the historical conditions of activity, 
also, how and to which limits they develop the process of self-realization) nor the 
borders between the sense-making space and meanings space is not stable, neither 
the borders between the I and the self under the tension and the continuous change 
between the borders of the kingdom of necessity and the kingdom of freedom along 
the historical mastering of the truth about personality in on the path of mastering the 
truth about the society (see Vygotsky, 1997a).

Despite the different ontological and epistemological positions, similar differen-
tiation between the self (also “Me”) as an object, representing the objective content 
of subjective existence, and the “I” as a subject, representing the “thinker” side and 
the subjective form of subjective existence, can be noted in the analysis of James 
(1890), Wittgenstein (1958), and others (e.g., see Woźniak, 2018). Moreover, vari-
ous contradictions in the field matter of differentiating Self and “I”. For instance, 
one contradiction is how we can preserve a sense of mine-ness while we lose the 
sense of agency or how to clarify the limits of ownership (the matter of the extent 
of self-relatedness). These sorts of contradictions and problematics lead the main-
stream tendencies to be pushed towards metaphysics by allocating the “I” as a 
knower outside the matter of study as an ultimate entity (e.g., see Woźniak, 2018). 
However, by adopting the twofold transition, these matters find their resolution 
(see Twofold Transition, Agency and SoA, Ownership and SoO section). So, along 
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with the differentiation between the “I” and the self, we also differentiate between 
the agency and the sense of agency, and between the ownership and the sense of 
ownership.

The separation between the mental spaces and components is only methodologi-
cal and never epistemological because the psychological plane is a unified whole 
where all its components interact coherently and dynamically in a continuous flow. 
They exit through each other.

Twofold Transition, Agency and SoA, Ownership and SoO

For now, we already introduced how the self and “I” emerge from distinct functional 
roles in the context of the activity following the internalization process by reflecting 
the external into the internal, and later, the internal into the internal. Also, it is noted 
that according to the twofold transition, both the activity and the activity materials 
(e.g., the external objects) will be merged and unified. However, it is crucial to add 
that according to the twofold transition, there is also another twofold relationship 
between the subjective subjectivity’s space of the “I” (representing the active com-
ponent) and the objective subjectivity’s space of the self (representing the crystal-
ized distinctive objective existence concerning the material law of self-realization). 
Therefore, not only the external objects (including the body) of experience will have 
the aspect of ownership (as a distinctive aspect of self-related), but also the thoughts 
which are generated by the thinking “I”. Also, the agency is not only an aspect of 
the active “I” but also becomes an aspect of the objects of the activity, including 
the external objects as well as the internal objects (especially the self). To say, each 
phenomenon, let it be physical or mental, enters the psychological plane it will be 
injected with agency and ownership because it enters that plane through the system 
as an object or a tool of activity.

Therefore, both the ownership and the agency are original aspects of the 
reflected components, including material/tangible objects, people, and thoughts. 
This is why on the phenomenological level of “I” the illusions appear. This is 
the ground where we can explain why everything on the phenomenological level 
can be sensed with a certain level of ownership and agency because, in fact, they 
are all synthesized according to the twofold transition, and there is a presence 
of each component in the others (see Fig. 1). Therefore, each object of activity, 
let it be mental or physical, will be embodied by both the agency and owner-
ship. For instance, the tunnel, the hammer, the door, and the car, all represent in 
themselves the activity they were part of (or the potential ones), which means 
they are being embodied with the ownership aspect, as well as the agency aspect. 
All are the extension of the self, by being part of the internalized twofold transi-
tion, as well as they are an objectification of the active “I”. So, the objects not 
only embody what can I do with these objects, but also embodies my needs and 
goals, hence, embody me fulfilling my needs and desires by using them, so they 
are always as artefacts in use and “no longer part of the environment but part 
or extension of the actor’s body” (Albrechtsen et al., 2001, p. 20) as functional 
organ, because the agency is originated from the objects of the activity and not 
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in isolation from them. The objects are important in shaping the use. And these 
functional organs can be external (e.g., scissors) as well as internal (e.g., action 
plans and mental models) (see Leontyev, 1981; Albrechtsen et al., 2001). Thus, 
the “affordances are inseparable from the original operational conditions, and that 
these affordances have become part of new functional organ” (Albrechtsen et al., 
2001, p. 20).

Actually, there is only a mutual existence and not a parallel one. This is why 
we have certain illusions. For example, although objects have distinctive exist-
ence from the individual, the sense of ownership of certain objects arises from 
the reality that all the objects of activity are synthesized -according to the two-
fold transition- with the self when they are reflected-internalized in the psycho-
logical plane, allowing to that all internalized objects have a certain trace of self. 
For instance, we consider that this is ground to understand the self-relatedness or 
“Inclusion of Other in Self” scale (see Aron et al., 1992; Woźniak, 2018). Also, 
the illusion of the multi-agentive “I” (see Woźniak, 2018), makes the experience 
of some thoughts lacks of agency simply because the agency itself is attached to 
a certain active player in the psychological field, which is in turn the outcome of 
the real activity flow. Therefore, a severe difference in the context and the condi-
tions of activity (e.g., the domain of activity, and the social roles/identity related 
to this domain) leads to the differences among the active players, i.e., different 
“I”(s), which is the root of such differences in the phenomenal experience. So, 
individuals can objectively have various agentive “I” although the degree of dif-
ference among them is not that high, or easy to be noticed by the individual them-
selves. This relative difference in agentive “I” is the objective ground of the phe-
nomenal difference in the sense of ownership since some objects and phenomena 
objectively belong to a “different” actor (in the same psychological plane). This 
is a clear example of how the “I” and the self are not absolute entities but origi-
nated in the context of the activity flow. The previous is another form of distor-
tion when the halted activity can be the source of mind disintegration in the case 
of schizophrenia or schizotypal personality (e.g., see Semenova, 2020).

To summarize, the agency is an original aspect related to the active role of the 
“I” in the context of solving practical problems in relation to the agents’ needs, 
desires, and goals, whereas ownership is also an original aspect related to the 
distinctive objective existence (as a distinctive body) regarding the sense of self-
related phenomena. However, this distinction does not mean that they (agency 
and ownership) are totally distinct but coexist due to the unified existence of the 
psychological plane governed by the effect of the twofold transition that synthe-
sizes the activity levels. This is why both agency and ownership can be sensed 
on the phenomenological level clearly or with certain deviations due to their 
coexistence according to the effect of the twofold transition. So, the weight and 
the importance of certain objects can be higher than others which means that the 
presence of a sense of ownership and sense of agency will differ following the 
aspects of the activity system they are part of (some people, places, and objects 
are considered more self-related than others due to their meanings in the activity 
system). In this sense, we can understand the following:
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Thus, the power of the object of feeling is the power of feeling itself; the power 
of the object of reason is the power of reason itself; and the power of the object 
of will is the power of the will itself (Feuerbach, 1989, p.5).

The aforementioned position allows us to understand Feuerbach (1989)’s argu-
ment that in religion god is the reflection of self and represents “the highest sub-
jectivity of man abstracted from himself” (Feuerbach, 1989, p. 31) because the self 
floods all over the sense-making space, hence, the “I” will sense the self everywhere 
in that space (see Fig. 1). This allows us not only to understand Feuerbach’s state-
ment but also enables us to analyze the psychological bases of other philosophers’ 
ideas by investigating the origins of these ideas in the interaction between mean-
ings-space and senses-making spaces. That might be another position to achieve 
what Lakoff and Johnson (1999) attempted to present as a cognitive investigation 
of philosophical ideas, or embodied philosophy. And what we are calling here the 
meanings-space goes with what they called the metaphors.

Furthermore, this distinction between the meanings space and sense-making 
space, also the distinctive origin of agency and ownership allows us to understand 
the complexity and confusion usually raised around the topic. For instance, the self 
has its phenomenal version, but also the “I” has its phenomenal version as well, 
since both are objective/authentic and distinct components in the psychological 
plane. Moreover, agency and ownership have their authentic existence as processes 
(in the meanings space), but they also have their phenomenal existence (in the sense-
making space). We consider that such twofold existence of each component/process 
is the origin of the phenomenal illusions, as well as the origin of the confusion in the 
debate around the topic, for instance, by attributing a metaphysical nature to subjec-
tivity (e.g., see Braun et al., 2018; Woźniak, 2018).

Due to the twofold transition, the agency, the ownership, the object, and the oper-
ations (how the actions are executed in certain conditions) are all synthesized. Now, 
we reach another crucial step in the investigation regarding the internal structure of 
synthesizing the existence’s components.

Consciousness Plane, Dynamic System of Meanings (DSM), 
and Contradictions‑Based Meanings Emergence

Going further in our attempt to formalize the SoA in relation to self as a meaningful 
project requires us to analyze in more detail the role of meanings in CHAT which 
is how the reflection process is realized, and it is through the internal structure of 
meanings we can move into the level of formalization the processes under investiga-
tion (i.e., agency and ownership) (for an expansive view, please see El Maouch & 
Jin, 2022a).

For CHAT, the meanings play a decisive role in forming the fabric of con-
sciousness, including the regulation of thinking, and other processes such as per-
ception and agent-environment interaction, not only for higher mental functions 
but also for most straightforward actions through the Dynamic System of Mean-
ings (DSM) where the experience components are synthesized and integrated 
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(e.g., actions, sensory inputs, needs, goals, desires, and emotions). Similar views 
about the crucial role of meaning are noted by others from different theoretical 
directions, e.g., the meaning generator system (MGS), and the role of the mean-
ing in the functional production of knowledge, agent-environment interaction, 
and perception (see Menant, 2003, 2015).

The formation of meanings is a:

Special form of psychological reflection” and “was defined as the proce-
dural and structural development of personal meanings in the course of 
human activity, which integrated the processes of creation and the function-
ing of the cognitive structures (images, concepts, and knowledge), goals, 
and the emotional and motivational components of thinking (Babaeva et al., 
2013, p. 12).

This is also supported by considering the brain as a unified system of functions 
that could be only understood based on the psychological processes and not vice 
versa. The brain comports interacted analyzers structured in a specific hierarchy 
that relates the sense organs with the cortical layers through various levels of 
analyzers. These interacted analyzers are the neurophysiological version of DSM 
and its realization on the brain level. Moreover, the consideration of the self and 
the mental plane as a continuous flow of activity is explained by the literature 
through the concept of the working brain. The brain cannot be understood only in 
its working (active) state (Luria, 1966, 1976).

The above explains why the meanings, sense-making, semantics, and meaning-
ful experience form the axis of argumentation both in psychology and AI, not 
only for the sense of agency but also for various crucial mental functions (e.g., 
perception, language acquisition, and concept formation). However, following the 
connectionist, quantitative, and statistical tendencies in understanding the forma-
tion of meaning, the mainstream models did not yet grasp the internal structure of 
meaning formation.

In El Maouch and Jin (2022a), the guidelines of dialectical logic and CHAT 
propositions are followed to present a formal model of meaning emergence based 
on contradictions. For dialectic, one crucial law of objective existence, including 
nature, society, and psychological level, is the internal contradictions that are the 
source of the development of a given phenomenon. Something becomes active 
and gains its self-drives only due to its internal contradictions.

From a dialectical perspective, change and development are a result of con-
tradictions between events occurring in different progressions, such as bio-
logical, psychological, or cultural sociological progressions. The resolutions 
of these contradictions, or crises, provide the basis for further development 
- both positive or negative – of the individual… (Riegel, 1979, p. x).

The contradictions-based development is the formal representation of various 
crucial aspects of the self, such as being through becoming, in addition to the 
transcendental aspect of any developmental system which contrasts the homeo-
static or autopoietic view regarding the adaptive systems (Kosok, 1976; Klochko, 
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2008). Both being through becoming and being as transcendental reflect the 
active aspect of self, and the psychological plane in general, as a process of trans-
formation. It is by changing reality, we will change ourselves (e.g., see Vygotsky, 
1997a; Stetsenko & Arievitch, 2004).

For dialectics, the contradictions are the source of the qualitative shift from 
one level of existence to another and where new products appear to existence. So, 
the moments of contradictions are the representation of the qualitative content of 
a given phenomenon. It is by grasping the moment of contradiction, through the 
negation relationship, one can grasp the abstraction (and later the generalization) 
of a given situation by grasping its internal content through isolating and mentally 
retaining the relationships among things and determining their functional role, as 
crucial for functional reflection and causal inference, away from the positivist and 
quantitative-statistical tendencies (e.g., see Kosok, 1966; Tikhomirov, 1988; Davy-
dov, 1990; Klochko, 2008).

In a nutshell, grasping the moment of contradiction and its structure allows the 
grasping of meaning, and making sense of the given situation. Thus, the contradic-
tions-based meaning is the cornerstone in understanding the functional reflection 
process, and how the transition from tangible to abstract, from objective to subjec-
tive, is made. Moreover, the crucial negation is crucial for subjective judgment (e.g., 
see Smith et al., 1995). To Hegel, power is gained by facing the negative and not 
turning the face away from it. Tarrying “with the negative is the magical power that 
converts it into being” (Miller, 1977, p. 19), similar to the argument about the role of 
pain in AI (Carter, 2007; Dennett, 2017). For Vygotsky (1997a), the negative is the 
productive side. The previous allows us to understand the position about the error-
based genuine in AI, where the system passes through variation creating new cri-
teria and signals (e.g., see Bickhard & Terveen, 1996). Indeed, meanings are the 
process “where a person is solving a problem and the detection of contradictions 
in the objective properties of the task,” and “the attempt to adjust the contradictory 
properties of the object leads to different representations of the primary operational 
meaning of the solution attempt” (Babaeva et al., 2013, p. 13). It is Vygotsky (1986) 
who said that development is facing the perturbation and overcoming them in the 
context of fulfilling own needs and desires. From a similar position, Menant (2011, 
2015, 2020) considered that meanings are the outcome of the interaction of internal 
constraints with the environment. Even the debate about SoA stressed the impor-
tance of the disruption of flow and the intention-action-outcome chain, and how AI 
should infer the disruption’s causal origin (Legaspi et al., 2019), which we consider 
as an indirect representation of perturbation/problem and the functional content of 
the phenomenon noted earlier.

The role of contradiction is usually noted in AI; however, it was mistreated by 
separating the two contradictories (the two poles of contradiction), in contrast to the 
dialectical unity of contradictories. Also for some, and against dialectical view, one 
of the two contradictories is considered the real absence of the other; on the con-
trary, one contradiction (the antithesis B) is always the positive absence of the other 
(thesis A). The Hegelian structure of contradiction-based development supports our 
investigation since Vygotsky himself was “engaged by the Hegelian formula ‘thesis, 
antithesis, synthesis’…” (Vygotsky, 1986, p. xii).
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Various attempts to formalize dialectical logic basic arguments are noted (Cou-
net, 2012). However, for now, the main attempt to focus on in our preliminary for-
malization attempt is allowing the system to relate components via the negation 
relationship not (¬) to provide the ground for meaning emergence that is a contra-
diction-based component, whereas coupling two contradictories is B not A (B¬A) 
(see El Maouch et al., 2019a, b, c; El Maouch & Jin, 2022a).

And since agency and ownership are, like any other mental phenomenon, mean-
ings-based processes, such coupling of the contraries are the formalized internal 
content of agency and ownership structure.

Formalization of Agency and Ownership

Although some attempts noted the necessity of dialectic in investigating and for-
malization agency, they kept the parallelistic, quantitative, and connectionist epis-
temological and methodological position (e.g., see Bolis & Schilbach, 2020). By 
differentiating between the agency and the ownership as processes that belong to 
the space of meanings, and SoA and SoO as phenomena that belong to the space 
of senses, it is crucial to state that we will narrow our goal to formalize the agency 
and ownership, not the SoA and SoO. What is important for now is the function of 
an AI-friendly model of agency and ownership, and not how a model makes sense 
of itself. Although sense-making provides the system with qualitative functions, as 
we discussed earlier (see  The Twofold Transition, Extended and  Twofold Transi-
tion, Agency and SoA, Ownership and SoO sections), the decomposition in the psy-
chological plane between the meanings space and the sense-making space is due 
to the disproportionately of how though grasp (make sense) the objective internal 
content of the experience (meanings). Therefore, in the case of AI systems, we could 
eliminate this disproportionality because we are allowing the system to grasp the 
meanings directly, due to our pre-study (and pre-design) of these meanings. There-
fore, following our theoretical and epistemological position (in this case it is the 
guidelines of CHAT and dialectical logic as a result of the historical accumulation 
of knowledge that can be transferred to the system we are designing) we will lend 
our sense-making space to the system, by supposing that our sense-making space is 
based (as science should be) on revealing the objective relationships of reality (see 
Leontiev (1978)’s position about the misleading of sense-making in “I”: the Subjec-
tive Side of the Subjective Existence section). Another component that is latent in 
the model is the “I”. As discussed earlier, “I” is the psychological representation of 
the active player of the activity. However, in the artificial system, this component is 
latent since the system is already designed to execute a specific function. Although 
the “I” can be explicit in designing the system, hence, increasing the reflective abili-
ties and the transparancy of that system, however, for the sake of keeping our focus 
on the emergence of agency and ownership, we will stick with space of meanings, 
and keep the latent presence of the “I” for now in designing the system.

In the following paragraphs, we will introduce how both agency and ownership 
will emerge based on the emergence of meanings as contradictions-based entities/
structures.
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Meanings as Synthesis and Realization of Twofold Transition

According to the twofold transition, the experience components and outcomes 
are synthesized. Such synthesis is achieved in the construction of meaning as the 
main cell in the formation of the psychological plane by being the representa-
tion of abstraction and generalization through grasping the content of the phe-
nomenon (see Consciousness Plane, Dynamic System of Meanings (DSM), and 
Contradictions-Based Meanings Emergence section). Also, the internal structure 
of meaning formation is based on coupling contraries (entities) to form a contra-
dictory moment. In the language of the organism, and following self-realization 
- as a leading activity (see Self as a Flow and Objectively Originated section) - 
the biological and psychological ever-developing needs will face the forces of the 
environment (including the body’s forces) to be realized. In this context of reali-
zation attempt, perturbations will exist. Hence, contradictions will rise between 
the desired state of the agents and the current state regarding the given condi-
tions. Let us consider that in a given moment the need for food is triggered, while 
the agent in this current state cannot reach the source of food. So, a perturbation 
exists. This perturbation is the contradiction between the desired state DSi and the 
current state CSi. The desired state includes the agent’s need for food Ni, while 
the current state includes the agent’s current actions Ai, and the surrounding con-
ditions Cdi (sensory inputs through the agent’s senses). So, the internal structure 
of the contradiction Cti will be CSi not DSi, or CSi¬DSi. The coupled contra-
ries indirectly tie the experience’s content to construct a meaning Mi through the 
negation relationship not or ¬ as a crucial relationship in representing the inter-
nal content of the given situation from the agent’s subjective position/point of 
view. The meaning Mi represents the experience “I need food”. Furtheermore, 
according to Kosok (1976), the outcome of the contradiction (in this case it is 
Mi) will be embodied in the initial components of the contradiction, i.e., DSi and 
CSi, which means that the needs and the sensory-motor content will embody the 
meaning Mi.

Now, let us suppose that, in a given current condition Cdj, Cti (the perturbation 
of not satisfying the need for food) is solved and the need Ni is satisfied after certain 
actions. So, a solution Si emerges. Here, Si forms a contradiction moment by being 
the negation of Cti that can be represented by Si: not Cti. So, according to CHAT, 
the content of Si will become the content of the goal Gi that will be attached to the 
problem Cti. So, later, when the agent faces Cti, the agent will seek to achieve the 
content of the goal Gi. Again, Mj, representing the content of Si, will be embodied in 
the initial components forming Si. Hence, the problem Cti and the sensorimotor con-
tent in Cdj. Here, the interaction of the components does not follow the simple and 
direct connectionist approach; instead, they are qualitatively synthesized through 
the negation relationships, leading to the emergence of new entities/structures, i.e., 
the emerged meanings, representing the abstraction experience, and not merely the 
quantitative accumulation of the initial components. Mi and Mj belong to a higher 
and a complex level than the level where the initial components of the contradictions 
belong to. This is a transition from the tangible to the abstract. For an extensive 
analysis please see El Maouch and Jin (2022a).
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By going back to the twofold transition, the meanings space internalizes the real-
ity components, but also the components, in turn, will conserve in them the out-
comes of the internalization, i.e., the meanings (see Fig. 2). So, the sensory-motor 
content and the needs will embody the emerged meanings. In the case of Mi, they 
will embody the abstract meaning of “the need for food is not satisfied” (Cti), while 
in the case of Mj, it is the embodiment of the abstract meaning “the need for food 
is satisfied” (Si). So, being the content of the perturbation Cti, and the solution Si, 
the need, the actions, the object of satisfaction, and the sensual content, all will be 
synthesized, and they became as inseparable in the psychomental plane. They exits 
through each other. This is a simple demonstration of the inseparability of the expe-
rience sides (subjective-objective). There is always a subjective side in the objective, 
and there is always an objective side in the subjective (see The Twofold Transition, 
Extended section).

Thus, the meanings are the realization of the twofold transition, and the internal 
structure of meanings is the formalization of that transition.

Now, following the emergence of the contradiction-based meanings, as a crucial 
process in constructing the psychological plane, how such a transition explains the 
emergence of agency and ownership. Following the above demonstration, it can be 
said that the reflection process of reality is realized totally through the emergence of 
meanings.

Agency and Ownership as Abstract Needs‑Based Processes

As noted earlier, the needs develop, and new needs emerge. So, the agent does not 
keep the bio-physiological needs but witnesses the emergence of abstract needs, 
as well, based on the emergence of subjective components, where the self is at the 
core (see Self as a Flow and Objectively Originated and The Twofold Transition, 
Extended sections).

Again, we would like to stress that an AI-friendly model of agency and ownership 
should not be a copy of the one in humans. Therefore, the model should not repeat 
the same path of development in humans that is investigated in Sect. 3, instead, we 
should make it AI-friendly. What do we mean by that?

In short, we will employ the endpoint of the development that the psychological 
plane in humans reaches. It means that we do not need a self of the same quality as 
humans. What we need to model is the needs that appear on the base of self. These 
are the abstract needs that provide the ground for the emergence of the abstract pro-
cess (in our case the agency). The abstract representation of needs in the system is 
usually neglected in mainstream studies since the existence of the self is still misun-
derstood by mainstream directions. What are these abstract needs that will provide 
the emergence of agency and ownership?

As noted earlier, according to dialectical logic, any system is governed internally 
by the main laws of contradictions-based development. Again, the internal contra-
dictions are what lead to the qualitative emergence in and of the system, this is from 
one hand. On another hand, the practical activity is governed by its own structure 
in terms of being always directed, driven by needs, and motivated by the activity’s 
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object, in addition to that what we already introduced regarding that the activity 
is a process of problems solving as the source of meaning emergence. Therefore, 
this internal structure of the activity imposes the requirements of the psychological 
structure, but what is more important is that based on this contradiction-base this 
structure gain its internal self-movement. Therefore, both the laws of dialectics in 
addition to the internal structure of the activity (as self-realization entity) became 
the main source of abstract needs of the system. Next, we will try to formalize some 
of these needs in order to grasp the emergence of agency as a process.

Thus, abstract needs are the representation of the requirements of the internal 
structure of the system, exceeding the given bio-physiological organism (e.g., food, 
rest, and breathing) (see Fig. 3). For instance, being driven by internal contradic-
tions, hence, being, transcendental, the system not only requires that each newly 
emerged problem needs to be solved but also, the system’s development is pushed 
internally to seek new contradictions. This is the definition of being through becom-
ing (being transcendental) (see Consciousness Plane, Dynamic System of Meanings 
(DSM), and Contradictions-Based Meanings Emergence section), in contrast with 
the autopoietic one that only considers the system as being homeostatic. It is more 
than “maintaining parameters which are crucial for system’s preservation within the 
tolerable limits” (Klochko, 2008, p. 31) (see El Maouch & Jin, 2022a).

Therefore, by providing the system with this self-expanding aspect, and at the 
same time, when the system is able to represent it explicitly as a need. The agent’s 
ability to grasp the abstract structure of the activity is crucial for abstract learning 
and for building a narrative from a subjective point of view (e.g., see El Maouch 
et al., 2019a, c), because “a robot’s narrative allows humans to get an insight into 
long term human-robot interaction from the robot’s perspective” (Moulin-Frier 
et al., 2017, p. 4).

Thus, two main abstract needs of the system are, one, to seek new contradic-
tions, and two, each emerging contradiction has to have its own solution. These 
emerged needs are in turn the source of new contradictions in the system, hence, 

Fig. 3  Twofold transition realization through needs’ levels
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new meanings (this is the topic of another interest that is not in our focus at this 
moment). However, let us focus on how these needs are the crucial source of agency 
emergence.

Using the language of formalizing the dialectical logic, the first abstract need N1 
that: each problem Ctx has to have its own solution S, can be represented in an AI-
friendly model by For any Ctx: B not A → find Sx: not (B not A) that should exist as 
the desired state DS1 as the content of the noted need N1. The second abstract need 
N2 is that new problems should emerge (being through becoming), which can be 
represented by: increase Ct(s), or: for Ctx → Ctx+1 (as the desired state DS2 that is 
the content of the noted need N2) (see Table 1). Both N1 and N2 represent a formal-
ized AI-friendly version of intentionality because the agent, one, is driven by their 
own internal needs to act, and two, grasping these needs explicitly. We quote:

What we do when we tie action and intentionality together in such a fashion 
is essentially begin to tell the story of agency. An agency is not just some-
thing which just acts. An agent is something that performs actions intention-
ally (Swanepoel, 2021; p. 85).

Now, in a moment i (in a current state CSi), when any tangible need Ni is pressing 
(e.g., food) (as a lack of the desired state DSi), so a problem Cti (the need for food is 
not satisfied) emerges with the meaning Mi: CSi not DSi. In another moment j (in a 
current state CSj), after certain reactions Actj the body may execute, let us suppose 
that the emerged need Ni is satisfied and Cti is solved (e.g., the caregiver answers 
the request). The actions that formed the reactions Actj will gain the meaning of not 
only satisfying the tangible need Ni (here it is the food) but also gain the meaning 
of satisfying the abstract need N1 of the system to find a solution for the emerged 
problem. Here, not only the exact actions (the operations in the given condition 
about how many centimeters the agent moved and in which angel) will embody the 
meaning of the ability to solve any given emerged problem (N1), but the actions as 
an abstract concept will gain that meaning as well (when there are changes in the 
parameters of the motors, or, being different from 0-Zero which meach that there is 
movement). Why? Here, by going back to that the self is synthesized with the body, 
and the body is differentiated from the environment, the actions gain the meaning 
Mj: me doing an action. It is me (self) that achieved this result. By satisfying the 

Table 1  Functional content and formalization of agency

Process Internal functional content that serves as desired state DS to 
generate meanings

Formalization

Agency To find a solution (S) for every problem (Ct) For any Ctx: B 
not A → find 
Sx: not (B 
not A)

Being through becoming: To expand the system by generat-
ing new contradictions

Increase 
Ct(s), or: for 
Ctx → Ctx+1
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needs, the self-realization as a general need is also satisfied because each specific 
need (tangible or abstract) is the representation of the self-realization need. Self-
realization is satisfied through specific needs and specific satisfactions.

Overall, the new meaning Mj is the outcome of satisfying the need N1 of DS1 
(when each emerged problem requires a solution). Then, Mj is: CSj not (not DS1). 
And since the current state CSj includes the agent’s action and the sensory inputs, 
and DS1 includes the needs N1 (as well as the tangible need Ni) so the meaning Mj 
is the synthesis of these components in a given condition Cti. And, Mj can be rep-
resented as a solution Sj of Ctj: not Cti (¬Cti). Overall Mj is: (Acti+ Cdi) ¬ (¬ (Ni+ 
N1+Cti)) (Eq. 1) (here (Acti+ Cdi) substitute CSj, and (Ni+ N1+Cti) substitute DS1).

Now, regarding the second abstract need N2 (the system is required to seek new 
problems), the activity of the body not only leads to needs satisfaction but also leads 
to the emergence of problems. For instance, simply, the body consumes energy, 
which means the emergence of new tangible need Nk (e.g., to rest, and nutrition) 
in moment k. By being so, the activity of the body is itself a source of new prob-
lems related to the bio-physiological requirements of the organism. Therefore, due 
to the body activity, the need N2 (about increasing the contradictions faced by the 
system) will be satisfied, and a solution Sk: not Ct2, will emerge. Again, the new 
emerged meaning Mk can be represented by: not Ct2, or not (not DS2). Overall Mk 
is: (Actk+ CdK) ¬ (¬ (Nk+ N2+Ctk)) (Eq. 2) (here (Actk+ Cdk) substitute CSk, and 
(Nk+ N2+Ctk) substitute DS2). In both equations, one and two, we can identify how 
the bio-physiological needs level is synthesized with the abstract level of needs 
according to the twofold transition realization through meanings emergence. Here, 
the agent’s desired states have tangible aspects derived from the direct bio-physio-
logical needs, as well as abstract aspects derived from the abstract needs based on 
the requirements of dialectical development which is the internal content of being 
through becoming and of contradictions-based driven qualitative emergence (N1 and 
N2), as well as derived from the requirements of the activity system regarding how 
the needs, actions, motives, goals, conditions, sensory input… interact and related 
in a structured system. The explicit modeling of the noted abstract level through 
abstract needs (see N1 and N2) is crucial to allow the system to grasp its own meta-
functions (to our interest, own agency) (see Fig. 3).

As noted earlier, and according to the twofold transition, the initial component 
of Mj and Mk (e.g., actions and sensory input) will be embodied by Mj and Mk. So, 
the actions, the needs, and the sensory contents will be perceived later as holders of 
these meanings. In this way, the experience components are synthesized.

Thus, the meanings space now includes two meanings Mj and Mk representing 
the active content of the organism regarding the environment based on the satisfac-
tion of the internal abstract requirement of the system as a transcendental one (being 
through becoming) represented by the abstract needs N1 and N2. Agency here is that 
the agent grasps the content of being able to change the context to satisfy their own 
needs (N1), as well as to expand their own self through facing new problems (N2), 
hence, learning new solutions (this is the source of curiosity as well) (see El Maouch 
& Jin, 2022a). Thus, the agency structure’s internal content can be represented with 
the extended equation: Eq. 1 + Eq. 2, or: [(Acti+ Cdi) ¬ (¬ (Ni+ N1+Cti))] + [(Actk+ 
CdK) ¬ (¬ (Nk+ N2+Ctk))] (Eq. 3). Equation 3 represents the meaning of being able 
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to solve problems through active engagement as well as to expand the skills through 
this engagement by facing new problems/perturbation hence grasping its autonomy, 
as well as responsible intentionally about its own actions. This is the formal repre-
sentation of the system development pushed by its own internal contradictions and 
seeking self-realization.

We consider that this is the realization of the agency being implemented in an AI-
friendly model without having an original copy of the individual self. Instead, the 
internal causal origin of the agency’s structure is enough so the agent is equipped 
with the ability to actively engaged in the environment (mainly by seeking new 
experiences through increasing the problems (N2), and by considering that each 
problem must have a solution (N1)).

Furthermore, because agency and ownership cannot exist in absolute separation, 
the noted equations above (Eqs. 1 and 2) should represent the aspect of ownership. 
Such interaction between ownership and agency is derived from the fact that the 
activity (executed by the subject) is always directed towards objects. There is no 
such thing as objectless activity (Leontiev, 1978).

In order that the body (as an active body), that is present through actions, 
reflect an aspect of ownership should comport two levels. One is the differentia-
tion between this body and the environment, bordered by the tangible sensation. So, 
using the language of dialectical logic formalization, for an AI-friendly model, what 
is left is to formalize such a statement. Directly, we can say that, in the language of 
a contradiction-based meaning, the meaning of anything except the self holds the 
content: “not self”, so the representation of self holds the content: “not “not self” 
(= self) (self is defined and discovered through other entities). Again, what is the 
ownership in an AI-friendly model? it is simply a reference so the agent can dif-
ferentiate between their own self and the environment. What is crucial is that this 
content will be synthesized in the two equations noted earlier, so such differentia-
tion can support other meanings and other processes. Again, an AI-friendly model is 
not a copy of human consciousness, so the processes we are targeting in the model 
are dedicated to achie certain functions, without being a copy of the one we find in 
humans. So, regarding ownership, the differentiation between body and environment 
is enough in the context of artificial systems by attributing the meaning of being or 
not part of the body.

The second level, which is synthesized with the first level (the differentiation 
between the body and the environment), is that an AI-friendly model should include 
the embodiment of the meaning of agency in the differentiated part of the body 
(ownership).

Again, being equipped with artificial tactile sensors will increase the system’s 
interaction with the environment/objects, hence, more aspects of the emerged mean-
ings we have then; however, what is required as well is to have certain marks on 
the surface of the body. These marks will be part of the sensory content included 
in the equations of the agency in addition to the tactile input. These inputs will be 
the source of, one, differentiating the body borders, and two, the objects’ dimen-
sions and scales. However, following the contradictions-based meanings, in order 
that these inputs (from a given condition) originate a meaning of ownership, they 
have to be evaluated by the functional content Mown: “not body” (or “not ‘not 
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body’”, in the case of refereeing to body). Here, the body can be simply a given 
symbol, e.g., Bd (what is important here is not if the agent feels a real body, as 
long as the given designed system is realizing the required functions). The contra-
diction between belonging and not belonging is usually noted in literature without 
formalizing it into the concepts of dialectics, instead, it stays on the formal linguistic 
description such as in the following statement: “we can divide sensory experiences 
into the ones which do relate to the self and the ones which do not”, so “self-as-
object…provides a guiding principle for distinguishing between self and non-self” 
(Woźniak, 2018, p. 4). However, in our proposed model, both agency and ownership 
are molded together in one structure while one appears through the other. The tactile 
and the surface markers content will be embodied by the meaning “not ‘not body’” 
(being part of the body), and other surfaces will embody the meaning “not body” 
(not belonging to the body). The meanings generated here will be included in the 
equation of agency noted earlier. In this way, the ownership is generated via another 
path (another functional content) that of agency, but both are synthesized at the end 
from the point of view of practical actualization/realization.

Moreover, being synthesized in the agency equation, ownership is not merely 
sensual passive input, rather, it represents the active content of an active body. Why? 
Again, the initial content of the emerged meaning will embody the generated mean-
ing. So, being part of the equation, the ownership meaning as well will embody the 
meaning of agency that is generated through the agency equation. It is about owning 
an “active body” synthesized with needs (a needy body) (see Fig. 4). Therefore, the 
extension of Eq. 3 (by including the ownership meaning Mown) will take the follow-
ing structure: [((Acti + Cdi) + Mown) ¬ (¬ (Ni+ N1+Cti))] + [((Actk + CdK) + Mown) 
¬ (¬ (Nk+ N2+Ctk))] (Eq. 4). As noted earlier, the ownership meaning (being or not 
being part of the body) forms an abstract input to the agency equation. The inclusion 
of the evaluative component (meaning) Mown in the agency meaning, that is the syn-
thesis of Mj and Mk, is a representation of the concept of functional blocks. Mown is 
to a certain extent an example of a participating component in the meanings’ block 
included in the self-regulation model that is introduced in the Systematic Structural 
Activity Theory (SSAT).

Fig. 4  Twofold transition synthesis of agency and ownership
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Just to note that SSAT is an application of CHAT in ergonomics and Human-
Computer Interaction (HCI) (e.g., see Bedny & Karwowski, 2006; Bedny et  al., 
2014). The meanings’ blocks represent the complexity of how the dynamic system 
of meanings (DSM) governs the perceptive processes (see Consciousness Plane, 
Dynamic System of Meanings (DSM), and Contradictions-Based Meanings Emer-
gence section), where each meaning is not and cannot be separated from other 
meanings in the system. For instance, our proposition about the agency’s internal 
structure reflects the synthesis of needs, desires, and functional actions (since these 
actions are not merely physical ones, but achieve certain functions related to goals 
that are grasped by the agent) that is for some researcher as accounts for the agency 
in an AI-friendly model (e.g., see Swanepoel, 2021). Again, what differs in the pro-
posed model is that the tactile inputs are synthesized with other experience compo-
nents (actions, needs, other sensory inputs, etc.) via the crucial negation relationship 
not (¬), first, in the ownership meaning Mown, and second, in the agency equation 
[((Acti + Cdi) + Mown) ¬ (¬ (Ni+ N1+Cti))] and [((Actk + CdK) + Mown) ¬ (¬ (Nk+ 
N2+Ctk))]. Thus, it is the negation relationship that forms the core regarding how 
components are qualitatively synthesized to generate abstract and functional mean-
ings (see Consciousness Plane, Dynamic System of Meanings (DSM), and Con-
tradictions-Based Meanings Emergence section). Furthermore, the equation could 
include more meanings blocks (other meanings related to other perceptive functions 
that may be designed and implemented, such as grasping, directions, etc.) that form 
the internal structure of the condition Cd (the sensory inputs); however, for the goal 
of simplicity, we shall only focus on the ownership meaning block.

We are not setting the final version of these processes, but refereeing to their 
general structure and internal functional contents, as well as their interaction in a 
unified framework. Of course, one can always extend and increase their complex-
ity by adding more meanings related to other mental processes where both agency 
and ownership are included and represented as part of a specific (reach, grasp, navi-
gate…). However, our focus in this discussion is the interaction between agency and 
ownership, as well as their internal content expressed as contradictions-based pro-
cesses. Overall, what is important is a formalized general version of how the agency 
and ownership are internally related is introduced.

We can see that since we allowed the system to be based on the meanings’ space, the 
illusions that are in the phenomenal experience in the case of humans can be neglected 
here (e.g., see Aron et al., 1992; Braun et al., 2018; Woźniak, 2018), because, as noted 
earlier (see “I”: the Subjective Side of the Subjective Existence and Twofold transition, 
Agency and SoA, Ownership and SoO) the confusion emerges due to the interrelation 
of reflected reality in the space of self and “I”, resulting that the objects in the objective 
environment (and the mental plane) are felt as injected with the sense of self and “I”. But 
since in the proposed AI-friendly model we already excluded the gap between the space 
of meanings and the space of senses (see The Twofold Transition, Extended section), the 
model is close to the objective meanings, only when the internal content of these mean-
ings is grasped, hence, preventing illusions from being generated. For instance, although 
the agency and the body are molded to form the agentive body, still, the body is not mixed 
phenomenologically with the environment. Such a distancing of the body from being 
mixed with the environment does not mean that the objects of the environment are totally 
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de-subjectified, but as we noted in “The Twofold Transition, Extended” section, what is 
embodied in the objects is the agentive aspect of the body (an object that I once acted on/
with). So, the concept of objects as extensions of the body is not the same as the phenom-
enological illusion. In this case, the agent/system can still differentiate these objects as not 
part of its own, but at the same time perceive the agency in them.

The previous does not exhaust what such a model of formalization can provide. 
For instance, as we saw earlier, we only referred to the physical type of actions con-
ducted by the agent/system, but it is necessary to say that mental/cognitive actions 
(and tools) should be included if the design of the system requires such an explicit 
grasp of these mental actions. However, for the sake of limited space, we shall let 
go of this part for another occasion when a discussion of mental actions and their 
role in activity is required, by keeping our focus here on formalizing agency and 
ownership.

Some Implications

Moreover, the proposed model, as being equipped with built-in needs (see Formal-
ization of Agency and Ownership section) to be fulfilled and being “designed” by 
humans, represents to a certain level the philosophical argument of Popa (2021) that 
the agency in an artificial system is the extension of human goals, hence, the exten-
sion of human agency, which, in turn, contribute to the ongoing ethical debate in the 
field regarding the role of agency in responsibility from the standpoint of the mutual 
and complex understanding of ethics and responsibility which goes beyond the nar-
row individualistic agent-based concept of responsibility toward a wider sociohistori-
cal, contextual, and systematic view, without neglecting that revealing the internal 
structure of the agency and its design increase the transparency of the system which 
is considered as an important aspect in ethical debate in AI (e.g., see Andrada et al., 
2022). Also, our investigation reveals that the agency as we experience it in humans 
is still out of reach considered the reach in AI taking into consideration not only the 
powerful bio-neurophysiological infrastructure (the brain) where our consciousness 
is realized that goes back to several millions of years of development but also con-
sidering the richness and life-long aspects of human experience. The previous ethi-
cal implication is one of the various practical implications of how the agency and 
ownership contribute to the field of AI including human-AI interaction (especially 
in terms of collaboration, personification, and socialization) (e.g., see Sundar, 2020), 
providing the crucial ground for active learning and curiosity (some aspect of being 
autonomy)(Poltronieri et al., 2020), as well as modeling other agents by being able to 
grasp and discover the decision factors, the efficient computational implementation, 
and being able to abstract the behavior by grasping its internal content with distance 
from the tangible conditions of the experience, taking into consideration other agents’ 
goals, belief, and actions especially since one can already model own autonomy and 
goes beyond the formal and sensual experience (e.g., see Albrecht & Stone, 2018).

Moreover, the participation of the ownership process in the internal structure 
of the agency is not a single case in the psychological plane. Instead, all the men-
tal processes are interrelated and synthesized following the unified aspect of the 
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reflection and the internal dynamic of the system (see El Maouch & Jin, 2022a). 
In the emergence of meanings, we notice the realization of Leontiev (1978)’s argu-
ment that the activity is a molar. However, our focus here was on both agency and 
ownership, although such isolation among mental processes does not exist in real-
ity. So, in addition to other works (e.g., El Maouch et al., 2019a, b, c; El Maouch 
& Jin, 2022a), this paper tries to introduce not only the unified internal structure of 
the mind, which is based on the dynamic system of meanings through contradic-
tions coupling, that is the qualitative path to overcome the quantitative tendencies 
in the field, hence, bridge the gap that is the source of the main challenges in the 
field (e.g., abstraction, and generalization), but also introduce how one cannot iso-
late one mental process from the other, which is a formalized clue about the unified 
aspect of the mind.

Conclusion

This is not an exhaustive attempt to look into the implications of the analysis of self 
and “I” on AI from the position of CHAT and dialectic. Instead, it is an introduc-
tion to a qualitative point of view apart from mainstream tendencies in the field, 
on one hand, the quantitative and connectionist, and the phenomenological ones on 
the other. Also, this paper aims to establish a preliminary ground to formalize psy-
chological processes through the investigation of the objective activity where these 
processes originated and are anchored, and it is where the functional ground of the 
mental. Our work is a formalized extension of the work done by CHAT research-
ers, and other formalization attempts of dialectic by contextualizing such formali-
zation in the field of AI, and especially robotics, taking into consideration crucial 
elements of systems and agents such as needs, goals, actions, etc. (e.g., El Maouch 
et al., 2019a, b, c; El Maouch & Jin, 2022a).

Furthermore, by being the outcome of a twofold transition, we tried to uncover 
the causal origin of agency and ownership, as well as their interrelation as both 
are synthesized through meanings emergence, where ownership is a specific 
aspect of how the agency is realized. It is the agency of someone (self in the body) 
regarding something (objects) (see Activity, Mind, Dynamic System of Meanings 
(DSM), and Self section). We consider that the introduced methodological and 
formalized position is the realization of the arguments that the internal content of 
the agency is about initiating and controlling its own actions when affecting the 
external world that is deeply interrelated with the ownership of the agent’s body 
(or body parts), thoughts, and feelings. Moreover, we consider that in this paper 
the argument about SoA and SoO, which represents the grounding of the sense of 
self isalso realized by revealing that the production of agency and ownership fol-
low the space of self (meanings), while the sense of agency (SoA) and ownership 
(SoO) is related to the space of “I” (senses-making), hence, for AI systems, both 
spaces can be considered as one since the design of the system allows it to catch 
the formed meanings based on their internal structure and not based on the illusive 
phenomenological level that leads to making senses of it which may be distanced 
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from these meanings (e.g., see Stetsenko & Arievitch, 2004; Moore, 2016; Braun 
et al., 2018; Gozli, 2019; Legaspi et al., 2019; Stetsenko, 2019).

Overall, the discussion of the implication was somehow straightforward and does 
not exhaust the richness of the twofold transition (we consider this modeling of vari-
ous spaces of activity supports the functional analysis by Oliver Sacks regarding 
his investigation about the functional interaction between the body and mental pro-
cesses; e.g., see Stone et al., 2012), which we will expand it in upcoming works.

Finally, this paper presents several contributions we consider deserve to mention 
again. One is the formal representation of the three spaces of existence and the inter-
relation which exceed the two levels’ representation that is usually promoted (see 
Fig. 1). The second is the formalization of the twofold transition using the internal 
structure of contradictions-based meaning (see Fig. 2). The third is the attempt to 
inject life in how mental spaces and processes are formed by revealing their causal 
and contextual origin. The fourth is to propose a formal model of agency (and own-
ership) that can be implemented in artificial systems in order to handle the current 
challenges in the field, especially the matter of autonomy and interaction from a sub-
jective standpoint, hence, providing the ground to eliminate the confusion and bot-
tleneck situation derived from the quantitative, mechanistic, and connectionist main-
stream tendencies, that are usually either on the pure biologist and sensual pole or on 
the phenomenological pole. Overall, this paper continues a line of analysis in previ-
ous work about fortifying the position of a qualitative methodology in the formaliza-
tion of intelligence’s base, by taking into consideration that the cornerstone in such 
an attempt is the contradiction-based dynamic system of meanings which allows us 
to bridge the epistemological and ontological gap and rupture between mind-body, 
abstract-tangible, subject-object, etc. away from the mainstream mechanistic and 
quantitative tendencies. Still, this is only a small step in discovering how such a 
qualitative position may shift not only the practical level of AI but also the ethical 
and sociological level in understanding the limits of the effects of AI, by including 
not only human collaborators in it, but also the whole sociohistorical structure when 
the agency is considered a sociohistorical processe and not as an absolute entity in 
its own that may appear from the dark side of the void.
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