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Abstract 

Consciousness is a cognitive function that maintains its eternal character as long as it is strengthened and enriched by 

the optimal functioning of the corresponding neural networks of the brain, which are stimulated during its activation. 

The present study explores its relationship with the cognitive functions of the Theory of Mind and Metacognition and 

briefly explains their approach through Artificial Intelligence. The selection of the bibliographic review contributed to 

the utilization of the existing scientific knowledge and research data for the most effective analysis and study of the 

subject. The observations made throughout the research highlight the pivotal role of consciousness in the evolution of 

the aforementioned cognitive processes, as it is at the core of their development. Essentially, the research seeks to 

emphasize the importance of consciousness in the functioning of the Theory of Mind and Metacognition, as it serves as 

the springboard for the perception and understanding of our existence, significantly influencing our further social and 

cognitive development. 

Keywords: Consciousness; Theory of mind; Metacognition; Artificial intelligence. 

 

Resumo 

A consciência é uma função cognitiva que mantém seu caráter eterno enquanto for fortalecida e enriquecida pelo 

funcionamento ideal das redes neurais correspondentes do cérebro, que são estimuladas durante sua ativação. O presente 

estudo explora sua relação com as funções cognitivas da Teoria da Mente e da Metacognição e explica brevemente sua 

abordagem por meio da Inteligência Artificial. A seleção da revisão bibliográfica contribuiu para a utilização do 

conhecimento científico existente e dados de pesquisa para a análise e estudo mais eficazes do assunto. As observações 

feitas ao longo da pesquisa destacam o papel central da consciência na evolução dos processos cognitivos mencionados, 

pois está no centro de seu desenvolvimento. Essencialmente, a pesquisa busca enfatizar a importância da consciência 

no funcionamento da Teoria da Mente e da Metacognição, pois ela serve de trampolim para a percepção e compreensão 

de nossa existência, influenciando significativamente nosso posterior desenvolvimento social e cognitivo. 

Palavras-chave: Consciência; Teoria da mente; Metacognição; Inteligência artificial.  

 

Resumen 

La conciencia es una función cognitiva que mantiene su carácter eterno en tanto se fortalece y enriquece con el óptimo 

funcionamiento de las correspondientes redes neuronales del cerebro, las cuales son estimuladas durante su activación. 

El presente estudio explora su relación con las funciones cognitivas de la Teoría de la Mente y la Metacognición y 

explica brevemente su abordaje a través de la Inteligencia Artificial. La selección de la revisión bibliográfica contribuyó 

a la utilización del conocimiento científico existente y datos de investigación para el análisis y estudio más eficaz del 

tema. Las observaciones realizadas a lo largo de la investigación destacan el papel fundamental de la conciencia en la 

evolución de los procesos cognitivos antes mencionados, ya que se encuentra en el centro de su desarrollo. 

Esencialmente, la investigación busca enfatizar la importancia de la conciencia en el funcionamiento de la Teoría de la 

Mente y la Metacognición, ya que sirve como trampolín para la percepción y comprensión de nuestra existencia, 

influyendo significativamente en nuestro posterior desarrollo social y cognitivo. 

Palabras clave: Conciencia; Teoria de la mente; Metacognición; Inteligencia artificial.  
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1. Introduction  

Consciousness as a process includes a collection of information referring to the individual's current state in his 

environment. It is distinguished by the capacity to access data in the parts of the brain that permit the identification of 

abnormalities and mistakes, decision-making, and planning of long-term objectives while applying logical thinking (Koch & 

Tsuchiya, 2007).  

The mental mechanism of consciousness is not a simple ability but constitutes a higher term of a set of heterogeneous 

types of mental states, that share the content of experiences (Flanagan, 1995). It is a fundamental feature of the mind. The human 

brain can process the information it receives to respond effectively to any specific environmental stimulus. Consciousness is 

associated with the meta-representations that create in the brain, including internal representations of self and those of the external 

environment. In this sense, it is considered an emergent property of complex self-reference, and a natural product of the 

functioning nervous system (McPhaila, 2009). Its development is a vital process for the development of the child's social and 

emotional development, laying the basis for understanding mental states and, consequently, the formation of Theory of Mind 

(ToM) (Lewis, 2003).  

Conscious awareness of mental states contributes to the cognitive and social-emotional well-being of the individual. 

Whenever this procedure requires higher-order mental processing necessitates the involvement of the executive function, which 

promotes the adaptation and regulation of behavior and, as a result, the adjustment of related intentions, beliefs, and desires 

(Rosenthal, 2008). Children's ability to understand and adopt first- and second-order mental state reasoning contributes to the 

correct processing of complex social messages, emotions, and situations (Miller, 2009).  

One is said to be conscious when they are paying attention to both themselves and their surroundings, representing a 

salient mental capacity and adaptive strategy. When a child can recognize the different perspectives between himself and others, 

his cognitive growth is ongoing and approaches metacognition (Lewis, 2003). 

Metacognition includes a set of mental processes that involve planning, monitoring, and evaluating an individual's 

thoughts, knowledge, and performance (Grimaldi et al., 2015). It emerges through three essential functions: observation, 

regulation, adaptation, or otherwise consciousness (Drigas et al., 2021; Drigas & Mitsea, 2021a,b,c). The introspection 

component of metacognition is a fundamental mental ability. It distinguishes us from other living things and is a prerequisite for 

the emergence of conscious awareness (Grimaldi et al., 2015).  

Technological advancement with a priority on artificial intelligence around the middle of the 20th century allowed 

humans to design, organize and execute programs with prescriptive and selective reasoning (Erb, 2016). Artificial intelligence 

and computer systems are developed whose use benefits humans, providing the ability to solve problems and perform complex 

tasks. This is accomplished through modeling human behavior, combining the ability to learn, adapt, and understand the 

environment. Machine learning is a branch of artificial intelligence that leverages previous inputs and experiences to refine and 

assimilate new data (Anagnostopoulou et al., 2020). 

Numerous investigations have shown that computations that presumably reflect unconscious processing in the human 

brain are nevertheless implemented to a significant extent by the computers working for humans. However, just as Neurobiology 

provided the inspiration for artificial neural networks, the improvement of artificial consciousness could be drawing on 

corresponding neural processes in the human brain that produce consciousness (Dehaene et al., 2021). It is noteworthy that 

artificial intelligence presents positive effects, especially, through machine learning, as part of the assessment of several 

neurodevelopmental disorders, providing the possibility of organizing, analyzing, and categorizing enormous amounts of data 

(Anagnostopoulou et al., 2020). In particular, benefits are identified from the involvement of Artificial Intelligence (AI) and 

technology in the education sector to make it accessible for students with special needs. More precisely, co-education using 

assistive technology is encouraged, and human efforts to provide education free from prejudice and exclusion are bolstered. 
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Therefore, although machines do not replace humans, they empower and facilitate their adaptation (Garg & Sharma, 2020; 

Sideraki & Drigas, 2021; Bakola et al., 2022).  

Since the individual's social, emotional, and cognitive development is vital to their psychological and mental well-being, 

it is necessary to investigate factors that affect their functioning. Therefore, this paper, examining the effect of Consciousness 

on the cognitive mechanisms of Theory of Mind and Metacognition, seeks to provide readers with a comprehensive assessment 

of the parameters that weigh the relationship between them and promote social communication and cognitive progress. In 

addition, the involvement of Artificial Intelligence in the operation of the three mental processes highlights its significant role in 

strengthening and improving them. 

 

2. Methodology  

The present study is a literature review conducted in selected databases such as Google Scholar, Research Gate, and 

Scopus. Methodologically, it is used as it is considered beneficial for describing a topic and its underlying concepts and theories 

(Aromataris & Pearson, 2014). Specifically, Bamicha and Drigas used narrative review because it provides a breadth of coverage 

of the literature and flexible treatment of the evolving knowledge and concepts of the subject. Additionally, it contributes to 

understanding the growing volume of original publications (Byrne, 2016).  

Initially, the sources were searched, found, and collected, according to the following keywords: consciousness, theory 

of mind, metacognition, and artificial intelligence defined the search. In the second stage of the research, the material of the 

sources was categorized according to their content, to cover the thematic sections of the article. The final phase involved writing 

up the research and coming to conclusions, which occurred after this. The narrative review covered a great chronological range 

between 1979 to 2022, while most of the literature review is chronologically related to the last two decades (2000-2020), 

attempting to concentrate on the period from 2013 until the present. The preference was for articles published in reputable 

international scientific publications, and those that did not provide a clear explanation and interpretation of the findings were 

disregarded. 

The current research summarizes the influences of conscious processing on ToM and Metacognition functions. It 

attempts to connect common aspects of their functional mechanisms, as they constitute three interdependent mental processes 

that determine the social and cognitive development of the individual. Then follows an AI approach to the aforementioned mental 

functions. 

 

3. Theoretical Approach to Concepts  

3.1 Consciousness 

The brain is an information-processing system. Even though there are many differences in the individual processes of 

consciousness, such as input selection, focused attention, working memory, and the neural information processor, they are 

nevertheless related to each other to make up the output of consciousness (Velmans, 2015).  

The most complex mental phenomenon known as consciousness presents difficulties in understanding due to its 

particular character. According to Aristotle, one's ability to think implies that one has perception and consciousness, that one 

thinks. Freud stated that mental processes are themselves unconscious, and are perceived through consciousness, just as we 

perceive the external world through the senses (Rosenthal, 2005).  

From antiquity to the present, the nature and genesis of the experiences that make up consciousness have remained a 

mystery, although they are the focus of scientific and scholarly inquiry. We briefly present the most popular theories of 

consciousness. One concerns the Global Neuronal Workspace (GNW) (Koch, 2018). According to GNW, consciousness emerges 

http://dx.doi.org/10.33448/rsd-v12i3.40420


Research, Society and Development, v. 12, n. 3, e13012340420, 2023 

(CC BY 4.0) | ISSN 2525-3409 | DOI: http://dx.doi.org/10.33448/rsd-v12i3.40420 
 

 

4 

when incoming sensory information, located in a small space that acts as an information repository, is transmitted to multiple 

cognitive systems that process this data. A conscious process is brought about by the transmission of the data to the network of 

neurons that seem to be active in the frontal and parietal lobes. Consequently, the individual consciously perceives the situation 

or event (Kanai et al., 2019; Koch, 2018).  

Another theory of consciousness is that of "Higher-Order Thought" (HOT) which holds that consciousness depends on 

the existence of a higher thought that represents the content of the conscious state. Hence, the representations associated with 

consciousness have a metacognitive component (Shea & Frith, 2019; Brown et al., 2019). Essentially, the consciousness of a 

mental state arises when one is aware of oneself, that is, of being in that state. As a result, he knows his conscious mental state 

(Rosenthal, 2005). Integrated Information Theory (IIT) is a theory where consciousness, through mechanisms, integrates 

information in the brain effectively relating the external causal structure of the world to the internal causal structure of the system. 

It is accomplished by experientially combining smaller discrete pieces of information into larger unified wholes. Consequently, 

mental states are only conscious if they reach an appropriate level of information integration (Ludwig, 2022; Persuh et al., 2018; 

Koch, 2018).  

Consciousness is complex, incorporating various sensory modalities related to the respective experiences. The 

conscious process affects other brain systems and influences the individual's behavior, providing a possibility of adaptation. 

From this perspective, consciousness is considered that has biological significance for humans. Several experimental indications 

support that non-conscious systems evolve by promoting appropriate inferences about consciousness (Earl, 2014).  

Consciousness includes two fundamental states of consciousness, vigilance, and awareness (Zeman, 2006). Awareness 

refers to conscious perception and consists of cognition, intentions, and experiences stored in memory (from the past) and the 

present. In particular, self-awareness is characterized by a mental process involved in the social-cultural environment without 

necessarily being dependent on or influenced by external stimuli. While the awareness of the environment constitutes the 

conscious perception of it through the sensory pathways. The awakened state of consciousness is based on how stimuli interact 

with our mind and body (Cvetkovic, 2011).  

Chalmers (1997) mentions three more significant psychological dimensions of consciousness: introspection, which 

refers to a process by which we can become aware of the content of our internal states, reportability, which refers to our ability 

to report the content of our mental states, self-consciousness where it is about our ability to realize, to be aware of our existence 

as individuals and our differentiation from others. Drigas and Mitsea (2020a) point out that individual experiences higher levels 

of consciousness, pushed into a state of transcendence when they have developed a sense of spirituality and meaning in life, 

where through sharing their wisdom and interaction with others, they contribute to their self-fulfillment.  

According to neuroscience, the content and levels of awareness are two fundamental components of consciousness. 

Some neurological impairments associated with deficits in language development, memory, and self-awareness affect the content 

of consciousness. Whilst different levels of consciousness depend on the functioning of a variety of brain systems related to 

attention, alertness, and awareness of oneself as well as the surrounding world in general. The prefrontal cortex plays a crucial 

role in conscious visual perception (Fabbro et al., 2019). Remarkable is the interaction of consciousness with attention and 

working memory. It has been proven that when one observes something, he typically understands it, and whenever he does not 

notice anything, he frequently does not grasp it. However, attention and consciousness are not linked when the stimuli to be 

detected are weak (Graziano, 2022; Posner, 1994). The capacity to store and use information is known as WM, a system for 

operating and maintaining only consciously perceived information. WM is the ability to store and process information for the 

benefit of different cognitive and social-emotional skills, including conscious processing (Persuh et al., 2018).  

The close relationship between consciousness and attention proves the biological value of the former, as its performance 

can affect the quality of an individual's life. Attention is the basis for human cognition, awareness, and self-awareness. 
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Consciousness is engaged when the individual directs their attention to an occurrence or a situation that he considers significant 

(Earl, 2019; Drigas & Mitsea, 2020c). In addition, the conscious function significantly promotes the regulation of the homeostasis 

of the organism by facilitating the use of flexibility, planning, and other cognitive and emotional procedures of the individual, 

especially Cognition and Metacognition, to respond appropriately to the changing conditions of each context (Damasio & Meyer, 

2009). 

 

3.2 Theory of mind 

The mental ability known as "ToM" helps us explain and predict the behavior of ourselves and others as if we had read 

their minds. It is an aspect of social cognition that enables us to understand the body language of others. Her mental machinery 

depends on a representation of imaginary conditions disconnected from reality. Consequently, when we try to interpret someone's 

behavior, based on a belief, the belief may not correspond to reality and is based on a different perspective of the state of the 

world than ours (Gallagher & Frith, 2003). 

Understanding how thoughts, feelings, and beliefs influence human behavior is essential for social reasoning and 

everyday interaction. In particular, the growth of smooth social connections and accurate social perception, which result from 

the evolution of ToM, boost an individual's mental health and ease their adjustment to and integration into society (Peterson & 

Wellman, 2019).  

Mind consciousness emerges in two distinct stages of development and evolution. Initially, the ToM faculty enables 

understanding, perceptual access to the world, the separation of states of knowledge and ignorance, and the perception of other 

people's goals. Subsequently, it becomes aware of the existence of others' beliefs, which may be different or incorrect (Gakis et 

al., 2018).  

ToM being a higher cognitive process constitutes a complex mental tool. Its effective functioning is accomplished 

through the cooperation and harmonious engagement of social and cognitive skills, particularly executive skills, the cultivation 

of which strengthens its performance at the cognitive and metacognitive levels (Bamicha & Drigas, 2022a). Once humans can 

reflect on their mental states, they constitute a primary paradigm of metacognition linked to their consciousness. Additionally, 

metacognition is the basis of human consciousness by occupying an essential role in an individual's social and cognitive 

development (Frith & Frith, 2012). 

 

3.3 Metacognition 

Metacognition is the awareness, conscious assessment, and control of one's thinking and understanding of how one's 

cognitive abilities work (Drigas et al., 2021; Flavell, 1979). Conscious deliberate thoughts that are the target of other ideas are 

the fundamental components of it. Moreover, it is characterized by self-esteem and self-management of knowledge, which 

promote efficacious self-regulation of cognitive and affective mechanisms (Papleontiou-Louca, 2003).  

According to Schraw and Moshman (1995), knowledge of cognition comprises not just a person's awareness of his or 

her cognition but also knowledge as a whole. We distinguish three types of metacognitive awareness declarative Knowledge, 

procedural Knowledge, and conditional Knowledge. The first relates to the person's understanding of himself regarding the 

learning process and the variables influencing his performance. The second concerns knowledge about performing procedural 

skills and selecting appropriate strategies for problem-solving. And the latter is related to knowledge about the usefulness of 

cognitive processes.  

Human metacognition reflects the discrimination, interpretation, and transmission of subtle cues that depend on cultural 

learning and involve the continuous flow of cognitive processes. In particular, it promotes effective intrapersonal decision-
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making, evaluates, and ensures the smooth functioning of ongoing thought and behavior, helping to identify our errors. It also 

enhances the regulation and development of executive functions, as well as the detection of attention gaps (Heyes et al., 2020). 

 Self-observation, self-regulation, and self-knowledge are necessary and beneficial aspects of the metacognitive process 

that have a deep connection to the social development of the individual. Elements are essential for adapting to the social 

environment and engaging effectively with others (Winkielman & Schooler, 2012). In particular, metacognitive functioning is 

expressed by declarative expressive products of reflection and observation processes leading to selected conscious procedures 

of control. In other instances, it is manifested by unconscious processes of observing one's knowledge and cognitive processing. 

Humans use both conscious and unconscious forms of metacognition, while animals and young children display only the latter 

(Efklides & Misailidi, 2010). 

 

3.4 Artificial Intelligence (AI) 

Many scholars have developed numerous definitions of AI in their quest to comprehend and study it. They cited AI as 

an example of technology that aims to make machines intelligent so that they can understand, interpret and predict the 

environment. It is also said to be directly related to the cognitive branch of computing that deals with solving cognitive problems 

involving human learning, mimicry, memory, and pattern recognition. In addition, it encompasses the theory and development 

of computational systems whose operation covers tasks that mainly have human intelligence as a prerequisite like visual 

perception, decision-making, and translation between languages (Chassignol et al., 2018).  

We distinguish three types of artificial intelligence based on their mechanism and use Artificial Narrow Intelligence 

(ANI), Artificial General Intelligence (AGI), and Artificial Super Intelligence (ASI). ANI (machine learning) is the simplest  

form of AI, with limited capabilities to address only one problem. AGI (machine Intelligence) is purely a hypothetical form of 

AI, combining cognitive abilities comparable to human ones, and a general function similar to human neural activity. (Bakola et 

al., 2022). And ASI is a science fiction area, known as future intelligence since its realization will surpass all human abilities, 

enriching machines with rational decision-making. Moreover, it will help robots and machines to develop emotional relationships 

similar, to some extent, to those created by humans (Soni, 2022; Markotic, 2021; Abdoullaev, 2022)  

The development of AI influenced by neuroscience and cognitive psychology has improved the decoding properties of 

neural activity, promoting the understanding and prediction of the behavioral and cognitive content of the human brain. 

Moreover, this technological development is emerging as a powerful tool for neuroscientists and clinicians, both at diagnostic 

and therapeutic levels, including social and cognitive domains (Macpherson et al., 2021).  

Callaway et al. (2022) report that AI substantially impacts the identification and dissemination of optimal cognitive 

strategies that enhance human judgment, decision-making, and behavior. As people practice relevant real-world tasks or 

simulations of these tasks, providing metacognitive feedback from an internet-based cognitive tutor, they discover inefficient 

decision-making strategies (Callaway et al., 2022). 

 

4. Correlating Consciousness to ToM 

The dominant view in neuroscience is that the brain produces consciousness, which occurs when the electrical activity 

in our brain neurons works in a complex way that creates consciousness (Mays & MAYS, 2011). This process of being an "active 

cognitive being with knowledge" requires the proper functioning of the nervous system that regulates one's viewpoint of 

perception as it intentionally engages with the internal and external world (Trevarthen & Delafield-Butt, 2017). Theory of Mind 

is a cognitive construct that holds a fundamental role in human social relations. It allows the development of the mental world 

via social interactions. Besides, combining the possibility of using language to exchange communicative messages and 
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Knowledge, enhances human consciousness (Fabbro et al., 2019). Furthermore, ToM enhances the child's awareness of the self 

as an active cognitive agent (Wang & Frye, 2021).  

Research reports the presence of different levels of consciousness depending on the age of children. By the first year of 

age, they show a minimal level of consciousness, in which the child is capable of distinguishing himself from others through an 

implicit ability. At the age of two, children exhibit the first forms of self-consciousness. They gradually recognize themselves in 

the mirror, use personal pronouns, and manifest conscious emotions such as embarrassment and shame. Between the ages of 4 

and 5, children display the second stage of reflective reflexive consciousness. At this age, executive skills and ToM progressively 

develop, contributing to the further development of reflective consciousness (Fabbro et al., 2019). They gradually develop first-

order mental representations and understand the beliefs, and thoughts one has about someone else. Essentially, they begin to 

perceive that others have a different consciousness from their own (Duval et al., 2011).  

Children gradually acquire at the ages of 3-4 a concept of knowledge, which brings out conscious awareness. That 

occurs when they understand the causal relationship between their ability to access information and their ability to act as they 

wish. They should be aware of their level of knowledge or ignorance, which means that knowledge depends on access to relevant 

information, in order to be able to formulate second-order thinking about something they know (first-order situation). Thus, the 

evolution of the representing process depends on conscious awareness as a process. (Perner & Dienes, 2003). 

Mental representations are states of the human nervous system, that have biochemical characteristics, and their functions 

depend, among other things, on consciousness. A representation conveys information about the presence of a stimulus and is 

part of a person's mental life when it becomes an object of consciousness. Consequently, every mental representation requires 

consciousness, which can influence its causal forces, affecting the formation of the representation (Swiatczak, 2011).  

People interpret behaviors according to how they encode them, which is significantly related to unconscious perceptual 

processes. Nevertheless, the behavior explanation process occurs consciously (Lillard & Skibbe, 2005). Additionally, developed 

ToM necessitates knowledge of one's innermost feelings, desires, and thoughts; in this sense, connected to the experiential 

component of metacognition or the ME (Efklides, 2008).  

An acceptable definition of consciousness in medicine is that a person is in a state of being conscious if he is aware of 

internal or external stimuli.  In addition, an individual's awareness of his inner thoughts, perception, and the knowledge that the 

self is a separate entity can be referred to as the concept of consciousness as a higher-order mental process. On this view, higher-

order consciousness is associated with two interacting mental functions Self-awareness and Theory of Mind. The ability to 

perform mental states seems to be related to self-awareness, as understanding one's mind is a prerequisite for understanding the 

mind of another. Hence, the acquisition of self-awareness, the internal recognition of the self, turns the individual into a higher-

order state of consciousness (Keenan et al., 2005).  

According to Török and Kéri (2022); Mitsea et al. (2022a) mindfulness, derived from the Buddhist meditative tradition, 

involves self-observation and contributes crucially to the development of conscious internal representations that are components 

of developed ToM. It essentially facilitates the acceptance of experiences without bias and action, enhancing better self-

awareness, self-regulation, and inhibitory capacity, effectively contributing to both the development of ToM and Metacognition. 

Furthermore, αll mindfulness training exercises strengthen and rebuild brain function (Hussain, 2015; Drigas & Mitsea, 2020b,c). 

Mindfulness practice is a state of consciousness whereby it helps the person to observe and recognize habitual, distracting 

thoughts and feelings without becoming attached to or responding to them (Hussain, 2015). Satlof-Bedrick and Johnson (2015); 

Drigas and Karyotaki (2019) mention that this procedure enables knowledge gained through introspection, characterized by 

attention and awareness of the present moment in experience and constitutes a higher-order conscious awareness, which is 

metacognitive.  
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Research suggests that introspection, self-reflection, and ToM are interrelated mental functions in the understanding of 

self and others. Consciousness, especially the reflective dimension of consciousness, activates the cognitive mechanism, 

executive functions, and thought control for the individual to get to know themselves better and develop successful interpersonal 

relationships (Tordjman et al., 2019). 

 Human self-consciousness, the meta-representation of one's mental states, and the ability of ToM are closely related to 

higher cognitive functions. Research shows an interplay of processes in the right prefrontal cortex. Self-consciousness includes 

self-awareness and being aware of one's mental states, such as perceptions, attitudes, opinions, emotions, and intentions to act. 

This process is necessary to understand others and to move to the knowledge of the subjectivity of the other, as it presupposes 

knowledge of oneself, for which the participation of consciousness is deemed necessary (Vogeley, 2001).  

Frith and Happé (1999) indicate that restricted endoscopic awareness might result in first-order representations linked 

to recently processed sensory stimuli without the capacity to modify them. Consequently, a person with self-consciousness 

impairments would find it challenging to comprehend their acts and behavior, and discern between their own will and unintended 

behaviors.  

Of crucial importance in the functioning of consciousness and ToM are attention and awareness, which interact with 

each other, as one can be considered a schematic representation of the other. The former is a natural process in the brain, while 

awareness represents knowledge of what the brain observes and reports. In particular, the construct of consciousness, which 

presupposes the involvement of attention, is used to model the attentional state not only of the individual but also of the awareness 

of other people. Consequently, the ability to be aware of one's mental state promotes the development of social cognition (Kelly 

et al., 2014). In an investigation by Aydin and Özgeldi (2019) children's training in ToM tasks may bring benefits to 

metacognitive processing, as through a deeper conscious understanding of the sources of knowledge, skills such as self-

regulation, planning, observation, and evaluation related to metacognition boosted.  

The interaction of ToM and Metacognition with the mechanisms of consciousness involves the mutual influence 

between cognitive capacities and conscious access to information, ensuring effective social and cognitive behavior. As a result, 

consciousness mechanisms, through the functions that mediate and integrate the information, encourage the development of 

cerebral, metacognitive, and social skills and social cognition (Gakis et al., 2018). 

 

5. Correlating Consciousness to Metacognition 

The word conscience derives from the Latin term conscĭentĭa, interpreted as knowledge shared with others, suggesting 

that it encompasses a form of shared, relational or social cognition. Moreover, the ability to be aware of one's own experiences, 

perceptions, behaviors, and mental states is also related to the notion in both colloquial language and neuroscience (Fabbro et 

al., 2019). Giving a metaphorical interpretation consciousness could also be referred to as "the knowledge one share with oneself" 

(Zeman, 2005). Conscious inner speech and mental imagery allow one to reflect, to control one's conscious and unconscious 

functioning. Consciousness is a ''mental tool'' that pushes the central nervous system to adapt to the changing circumstances that 

arise (Velmans, 2012). Furthermore, it is considered functionally necessary for the flexible action of a cognitive control system 

and the integration of cognitive information, making decision-making adaptive (Proust, 2019).  

Kralik et al. (2018) claim that consciousness contributes to the formation of mental models and incorporates elements 

of experiences from the present, past, and future. It includes perception, thinking, and experiential process, which are related to 

processes involved in decision making like our perception of ''self''. Thus, consciousness reflects a form of metacognition.  

It is established that our mental life includes many conscious states, but also many that occur without being consciously 

perceived. Metacognitive judgments inform us about our cognitive state and thus influence our actions, decision-making, and 

http://dx.doi.org/10.33448/rsd-v12i3.40420


Research, Society and Development, v. 12, n. 3, e13012340420, 2023 

(CC BY 4.0) | ISSN 2525-3409 | DOI: http://dx.doi.org/10.33448/rsd-v12i3.40420 
 

 

9 

hence the course of our thought processes (Rosenthal, 2000). Remarkably, metacognitive experiences, a key component of 

metacognition, involve conscious cognitive or affective experiences that impact the stock of metacognitive knowledge by 

adopting new goals or revising previous ones in cognitive processes (Papleontiou-Louca, 2003). Research points to the apparent 

connection between consciousness and metacognition as conscious mental access to our cognitive states is what most defines 

metacognition. However, our metacognitive access to information carried by unconscious states that are not conscious and 

require higher-order thoughts for that state may take place (Rosenthal, 2000).  

Conscious and non-conscious cognitive processes occur continuously during our waking hours, although we are 

constantly experiencing core consciousness, including perceptions, emotions, and non-reflexive knowledge. Gradually when the 

individual's attention is directed to explicitly evaluating the contents of his experiences, he develops a conscious process. 

Therefore, meta-consciousness is the explicit representation of the content of consciousness in which the person interprets, 

characterizes, or recognizes the state of mind, which necessitates the use of metacognition (Schooler, 2002; Winkielman & 

Schooler, 2012). Identification, evaluation, and measurement of metacognitive abilities—particularly in young children—are 

influenced by awareness of the role of conscious and implicit processes in cognition (Whitebread et al., 2010).  

All forms of consciousness are products of biological evolution, in some cases particularly enhanced by social or 

technological progress. Not all kinds of human consciousness are available to all people, and there are differences in the existing 

ones due to different sensory mechanisms, needs, and abilities. In addition, the potential appearance of several types of human 

consciousness is influenced by the physical, social, and cultural background, in conjunction with the person's metacognitive 

techniques (Sloman, 2020). 

Dehaene et al., (2021) argue that consciousness combines two distinct types of information processing in the brain: the 

selection of information for global transmission and flexible use of the resulting inferences, and self-observation of this 

information, leading to a personal assessment of certainty or error. Subjective observation of knowledge, the cognitive 

mechanism, is one of the defining properties of consciousness. From this perspective, consciousness constitutes the link between 

cognition and metacognition (Koriat, 2000). 

Consciousness can arise when a part of the brain, acting as a "subject" observing another part as an object, evaluates or 

inhibits its activity. It could also be restricted to attention and its cerebral mechanisms since we are usually conscious of what 

we observe (Tononi et al., 2016). Therefore, another role of consciousness is viewed as being metacognition, as a higher-level, 

first-order meta-representation of a sensory stimulus requires consciousness. The evaluation of metacognitive judgments is also 

frequently regarded as a gauge of the presence of conscious perception (Kanai, et al., 2019). According to Drigas and Pappas 

(2017) an individual's metacognitive development is critically dependent on the maturation of the metacognitive processes of 

observation, regulation, and adaptation, which together compose and are associated with the function of consciousness.  

Shea et al. (2019) assert that conscious representations have elements of both global accessibility and metacognition. 

Besides that, they point out that the Global working space of memory continually separates representations according to a 

dominant metacognitive component. Hence, in a conceptual sense, all conscious copies of the mind are accompanied by a 

metacognitive appraisal (Lehmann et al., 2021).  

Introspection has been investigated by several philosophical and scientific schools of thought and has traditionally 

developed as a method of studying people's inner thoughts. Asian civilizations gave great importance to introspection and self-

reflection, which are significant meditative processes, with consciousness holding a privileged role in the evolution of 

corresponding practices and experiences. The West philosophically and historically occupies a dominant position in regard to 

the concept of self-examination involving introspection and self-consciousness (Gould, 2006). In particular, the Ancient Greeks, 

specifically Socrates, and Plato, referred to the significant ability of the individual to turn inward to achieve self-awareness and 

self-improvement (Drigas & Bakola, 2021; Gould, 2006). 
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 In addition, a metacognitive process called introspection entails paying close attention and observation to what the 

person is experiencing and is distinguished by the occurrence of the experience (Overgaard & Sandberg, 2014). Thus, it involves 

investigating the mind and consciousness or specific aspects of them. Consequently, the observation of the individual's thoughts 

and feelings, combined with the overall introspective observation of their internal processes, make them an Observer of 

themselves (Gould, 2006).  

As Lamotte et al. (2012) suggest that individuals may be aware of their cognitive ability in a particular domain, which 

directly affects the implementation of the strategies they choose and their performance. The findings of their study investigating 

the role of individual time awareness on participants' temporal judgments in conjunction with attention indicated that the more 

participants were aware of the role of attention in time perception, the lower the temporal distortions they exhibited. 

 It is widely accepted that metacognition is closely related to conscious states. Metacognitive processes are a vital aspect 

of conscious awareness, and the cognitive functions associated with reflection and introspection are inextricably linked to 

consciousness. The contents of second-order metacognitive processes reflect the contents of consciousness. Essentially, 

metacognition is associated with higher-level knowledge, namely working memory, conscious awareness, and executive control 

processes. However, it sometimes appears that higher-order processes, which involve the cooperation of working memory and 

cognitive control, are sometimes partially separated from conscious awareness (Jachs et al., 2015).  

Metacognition is also associated with mechanisms of conscious perception. While metacognitive function is not the 

same concept as consciousness, there is, however, a close relationship between the two processes, as processes such as alertness, 

arousal, self-awareness, action control, and others permeate their function.   Metacognition could be seen as a specific aspect of 

consciousness through which one can observe, assess and introspectively control the quality of an ongoing perceptual process.  

In contrast, consciousness is related to the perception of the experience that an individual is experiencing (Grimaldi et al., 2015).  

In a further distinction between the cognitively controlled and conscious processes of metacognition and the automatical 

unconscious processes, the inhibitory function of awareness is to reject unnecessary information that would dominate memory 

and behavior, influencing metacognitive judgment. Consequently, metacognitive observation, attention, and control are at the 

heart of consciousness ((Koriat, 2000).  

According to Efklides (2008) nonconscious implicit observation can lead to abstract control by slowing down processing 

and increasing effort for the individual to respond to complex stimuli or difficult tasks. In cases where difficulties are not dealt 

with by implicit regulation, the outcome of the observation leads to conscious awareness in the form of metacognitive emotions 

that strongly stimulate our attention to the progression of metacognitive processing. Thus, explicit metacognitive awareness is 

associated with active information in working memory, social interaction, understanding the thoughts of others, and our need to 

communicate with others. Therefore, the social aspect of metacognition implies personal consciousness, which means products 

of implicit observation, explicit consciousness, and executive control (Efklides, 2008).  
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Figure 1 - The functional relationship between Consciousness, ToM, and Metacognition. Common mental processes in their 

mechanism. 

 

Source: Authors. 

 

The upper Figure 1 illustrates the relationship between Consciousness - ToM - Metacognition 

Authors Bamicha and Drigas created the specific figure in the present study to capture the functional relationship 

between Consciousness, ToM, and Metacognition and the main common mental processes in their mechanism. More specifically, 

consciousness is a subjective, continuous, and dynamic process of the mind that builds, strengthens, and enriches the construct 

of Knowledge and Metacognition. It is at the core of the graded development of the three cognitive functions Consciousness-

ToM-Metacognition, which show common mental processes (attention, observation, perception-thought evaluation, experiential 

process-experience, working memory, use of the representative process, regulation of intrusive thoughts-emotions -behavior, 

adaptation, self-awareness, language ability, evolutionary course of consciousness) upon completion of their function. The 

specific processes occur at different evolutionary levels in Consciousness-ToM-Metacognition, depending on the goals they 

perform and are called upon to fulfill. It is pointed out that the development of the three aforementioned mental mechanisms is 

strengthened and enriched essentially by the contribution of language development and higher mental skills, the executive ones. 

 

6. The Role of the AI 

John McCarthy (2007) referring to the term ''artificial intelligence'' points out it is a science that creates intelligent 

machines. It is associated with the utilization of computers in understanding human intelligence, but without artificial intelligence 

necessarily relying on biologically observable methods. In particular, based on computer mechanisms and programs that show 

impressive performance in several human tasks, making it easier for humans to perform them and deservedly earning the name 

''intelligent''.  
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The human brain's structural and functioning qualities have served as a source of inspiration for artificial intelligence 

research to develop systems. It constitutes an integrated intelligence system with perception, planning, and decision-making 

capabilities, making it an enticing model for AI design. As a result, the research focus has shifted to developing artificial general 

intelligence (AGI) systems that can imitate human intellect (Macpherson et al., 2021) 

The main distinctive difference between humans and machines is that humans process the information they receive from 

external stimuli, feeding back different attitudes and beliefs toward things based on pre-existing knowledge (Zhao et al., 2022).  

Creating a flexible and efficient Theory of Mind can be a great challenge for AI. Learning rich models of others will 

improve decision-making in complex multi-agent tasks with beneficial applications in communication and pedagogy while 

enhancing human-machine interaction (Rabinowitz, et al., 2018). When humans extract correct inferences about machines' 

"mental states" and those can infer human intentions more accurately, then the interaction between them is effective, deriving 

benefits for both sides by focusing more on the human (Zaroukian, 2022).  

AI acts as a lure in the development of AI, focusing on robotics. In particular, it provides intelligent robots with the 

possibility of social intelligence, strengthening human-robot interaction. Although a robot may act ethically without AI, the 

ability to predict the intentions of others will potentially enhance the scope of its ethical responses. Furthermore, it provides an 

opportunity to expand on the training of human social skills (Winfield, 2018; Bamicha & Drigas, 2022b). Rabinowitz et al. 

(2018) argue this may be accomplished by building a ToM neural network, or ToM-net, that uses meta-learning to build models 

of the agents it meets based on watching their behavior. As a result, human beings and the growth of technology would gain 

from the development of machine ToM that learns the capacities of responsible social beings and enhances human-machine 

interaction.  

By interpreting the relationship between mental representation and awareness, we can understand that if people were 

not aware of the representations they present, they would not be able to associate mental copies of the mind of different kinds. 

Consequently, they would not be able to exhibit adaptive behavior. Several researchers in the computational theory of mind and 

artificial intelligence believe they can describe mental representation by ignoring consciousness. They contend that the 

manipulation of structured symbols may be used to explain intelligence and cognition. This approach would be valid if 

consciousness were not an active process but a passive observer of representations (Swiatczak, 2011). 

According to one view of several researchers, consciousness emerged when organizations gradually acquired the ability 

to run internal simulations using internal models, developing flexible and intelligent behavior (Brown et al., 2019).  

Computational TοΜ argues that the human mind consists of a computational machine about information processing, 

having software that uses representational entities. It differs from TοΜ nevertheless could be augmented with features of mind 

reading as a property resulting from lower-level processing functions of the brain (Erb, 2016).  

Humans can interact with AI products in intelligent, technical environments by applying ToM skills. For example, the 

interaction between a human and a humanoid robot can create a sense in humans that the machines have the knowledge and 

situational awareness, intentions, and beliefs. Due to the anthropomorphic behavior exhibited by machines, people gradually 

attribute mental states to them as they somehow develop ToM. However, doubts arise about the possibility of ToM neural 

networks being activated in humans by interaction with advanced machines (Erb, 2016).  

The condition "meta-reasoning" is a general AI term that refers to "thinking about thinking" within a computational 

system. More specifically, reasoning algorithms lead to decision-making, and a meta-reasoning algorithm evaluates and checks 

the previous one to select the most appropriate decision-making method. In essence, we would say that "meta-reasoning" involves 

dimensions of the human metacognitive process (Zaroukian, 2022).  

According to Aleksander and Morton (2007) as mentioned in the study by Kralik et al. (2018), for a system to approach 

artificial consciousness, it is necessary to have a set of metacognitive "observations'', such as observation of internal thoughts, 
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and external environment, self about the external environment and time (in the present, past, future). Notwithstanding, an AI 

system will need to generate and process data related to analogous processes to realize specific observation capabilities. 

Consciousness seems to involve metacognitive aspects that contribute to its effective functioning and lead to decision-making. 

Ganapini et al. (2021) emphasize AI metacognition refers to the set of processes and mechanisms that would enable a 

computational system to monitor and control its cognitive activities, processes, and structures. The ultimate purpose would be 

to improve the quality of the system's decisions. Therefore, they proposed a centralized meta-cognitive module it would combine 

data from both internal and external sources to address a single problem.  

Jackson (2020) gives another dimension between metascience, which may be closely related to metacognition in human 

intelligence, and human-level artificial intelligence. By suggesting that the representation and processing that could support the 

metacognition of an AI system could also sustain an AI system that is reasoned about meta- scientifically for various fields of 

science. This view is grounded in the reasoning that scientific reasoning is a subset of cognition in general, and meta-scientific 

reasoning might be a subset of metacognition. Whereas meta-science considers the systematic method of knowledge acquisition 

for systematic methods of knowledge acquisition, meaning the science that deals with the understanding and formulation of 

science in all scientific fields.  

The "offerings" of artificial intelligence, as impressive and valuable as they are, suggest the distinctiveness of 

intelligence and consciousness.  Giving due value to subjective experience leads to flexible, creative, and innovative behavior 

effectively enriched by human presence (Cleeremans & Tallon-Baudry, 2021).  

 

7. Discussion 

After the literature review concerning the study of the correlation of consciousness with the cognitive functions ToM 

and Metacognition and the AI approach to them, we present the discussion about the set of findings resulting from the 

implementation of the procedure. 

Consciousness as a higher mental process enables man to perceive oneself and understand others and the world in 

general. The value of experience arises as the individual interacts with others, forming meta-representations from which infer 

predictions about behavior and actions. In particular, dynamic interaction with others facilitates the incorporation of meta-

representational images of the self, as these develop as a natural consequence of the reciprocal communicative exchanges we 

cultivate (Cleeremans & Tallon-Baudry,  2021). Moreover, explicit consciousness, by facilitating the mutual influence of the 

individual with objects, events, or people, promotes the emergence of social knowledge. Consequently, the child progressively 

forms knowledge of self and others as an outgrowth of communicative contact with the environment and others, with 

consciousness maintaining a prominent role in promoting social cognition (Lewis, 2003). 

 Mind and consciousness are multidimensional entities that incorporate brain communication and the social conditions 

that allow human adaptation to the social and cultural environment. ToM emerges as a dimension of reflexive consciousness in 

human experience, occupying a dominant position for developing social communication, interaction, and empathy (Sanhueza & 

Fossa, 2022).  

The process of attributing mental states to others is a function of the mind's ability to read thoughts, intentions, and 

beliefs and requires phenomenal consciousness. Essentially, one must have seen and experienced comparable experiences in 

themselves to recognize and assign mental states to others. Consequently, phenomenal consciousness precedes TοΜ, specifically 

our ability to attribute conscious experiences (Sebastián, 2016).  

From a functional perspective, one may regard metacognition as a collection of cognitive elements, the understanding 

of which lies in their interconnection and inter-processing (Kralik et al., 2018). As it leads to conscious knowledge of one's 
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cognitive states, the metacognitive process enables the person to monitor and regulate his cognitive function. Introspection is 

intimately tied to human consciousness and serves as a mediator in the appraisal of mental states (Hampton, 2009).  

The close connection between consciousness and metacognitive mechanisms is characteristic, as higher-order conscious 

awareness promotes superior metacognitive performance. Moreover, consciousness informs our metacognitive confidence 

judgments, improving and enhancing metacognitive sensitivity. It is because conscious signals tend to be powerful while 

leveraging conscious perception of a stimulus as an intrinsic feature of metacognition (Morales & Lau, 2021).   

Block (1995) asserts that there are two main types of consciousness that we distinguish and relate to the metacognitive 

process Self-consciousness and Observational Consciousness Monitoring-consciousness. The former is associated with the 

perception of the concept of self and the ability to use this concept in thinking about oneself. While the latter entails the 

individual's internal monitoring and perception of one's state or self, it is a metacognitive process of higher thought in which the 

individual is consciously aware of being in that state. 

Artificial intelligence combines human psychological knowledge to simulate the rational thinking of the individual. It 

creates an emotional interaction between humans and machines, machines and machines, approximating the form of human 

communication. Therefore, computers can use cognitive psychology techniques to perceive and comprehend human emotions 

and engage in conversation with people. Thereby enhancing dimensions of empathy, ToM, and Metacognition (Zhao et al., 

2022).  

The complexity and flexibility of the human cognitive apparatus were the triggers for the creation of artificial 

intelligence. However, this project requires a deep understanding of the human mind, its processes, and the creation of 

appropriate conceptual models that can be used accordingly (Erb, 2016). To conclude, we highlight that the application of AI 

should serve society as a whole, providing opportunities for improvement in various areas (Bakola et al., 2022).  

Moreover, in recent decades, significant social changes have been observed, are related to the role of A.I. and technology 

in people's daily lives. The most important of them concern communication, diffusion, and management information and the 

ability to assimilate and utilize the produced new knowledge. We have to underline the role of Digital Technologies in the 

education domain as well as in all aspects of everyday life, which are very productive and successful, facilitate and improve 

assessment, intervention, decision-making, educational procedures, and all the scientific and efficient procedures via Mobile 

(Stathopoulou et al., 2018; 2019; 2020 Kokkalia et al., 2016; Drigas et al., 2015; Vlachou et al., 2017; Papoutsi et al., 2018; 

Karabatzaki et al., 2018), various ICTs applications (Drigas et al., 2004; 2005; 2006; 2009; 2013; 2014; 2015; 2016; 2017; 2019; 

Pappas et al., 2018; 2019; Papanastasiou et al., 2018; 2020; Alexopoulou et al., 2019; Kontostavlou et al., 2019; Charami et al., 

2014; Bakola et al.,2019; Kontostavlou et al., 2019; Alexopoulou et al., 2019), via AI Robotics & STEM (Drigas et al., 2004; 

2005; 2009; 2014; Vrettaros et al., 2009; Anagnostopoulou et al., 2020; Lytra et al., 2021; Pappas et al.,2016; Mitsea et al., 2020; 

Chaidi et al., 2021: Chaidi et al., 2021) and games (Chaidi & Drigas, 2022; Kokkalia et al., 2017; Drigas, & Mitsea, 2021a,b,c). 

The New Technologies (NT) and more specifically Digital Technologies provide the tools for access, analysis, and transfer of 

information and its management and utilization of new knowledge. Information and Communication Technologies (ICT), 

unprecedented technological capabilities of man, have a catalytic effect, create a new social reality and shape the Information 

Society (Pappas & Drigas, 2015; 2016; Drigas & Koukiannakis, 2004; 2006; 2009; Drigas, & Kontopoulou, 2016; Theodorou, 

& Drigas, 2017; Drigas, & Kostas, 2014; Bakola et al., 2019; 2022; Drigas, & Politi-Georgousi, 2019; Karyotaki et al., 2022). 

Moreover, games and gamification techniques, and practices within general and special education improves the educational 

procedures and environment, making them more friendly and enjoyable (Drigas et al., 2014; 2015; Papanastasiou et al., 2017; 

Kokkalia et al., 2016; 2017; Doulou et al., 2022; Chaidi et al., 2022). 

Concluding, it’s necessary to refer that the combination of ICTs with theories and models of metacognition, 

mindfulness, meditation, and emotional intelligence cultivation accelerates and improves more over the educational, productive, 
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and decision-making practices and results (Drigas & Papoutsi, 2020; Drigas & Mitsea, 2020a,b,c; 2021a,b,c; 2022; Kokkalia et 

al., 2019; Pappas & Drigas, 2019; Papoutsi, & Drigas, 2016; Karyotaki & Drigas, 2015; 2016; Papoutsi et al., 2019; 2021; Chaidi 

& Drigas, 2020; Drigas, & Karyotaki, 2019; Mitsea et al., 2020; 2021; Angelopoulou & Drigas, 2021; Tourimpampa et al., 2018; 

Kapsi et al., 2020; Drigas et al., 2021; 2022; Galitskaya & Drigas, 2021). Finally, Driga et al., (2019); Stavridou et al., (2021), 

and Zavitzanou and Drigas (2021) suggest that various environmental and dietary factors can act as inhibitors or facilitators of 

the improvement of mental abilities and strengths. 

 

8. Conclusions 

To sum up, Consciousness is a dynamic mental process that interacts with the human mind and significantly influences 

the growth of ToM and Metacognition. Essentially, it contributes significantly first to our awareness of our existence and then 

to our cognitive and metacognitive development. It represents the core of mind reading and metacognitive evaluation of cognitive 

and social mechanisms. It is emphasized how crucial linguistic proficiency and executive function are to the functional 

development of Consciousness, ToM, and Metacognition. Furthermore, the conscious process is the foundation stone for the 

evolution of human personality while at the same time constituting a major imitation factor for the development of artificial  

intelligence. In particular, the development of technology and especially the progress of data science, with an emphasis on 

artificial intelligence systems, has opened up new ways of enhancing the human factor in all areas of life. In addition, it provides 

the opportunity to empower artificial intelligence with elements of human Consciousness, for the benefit of the undeniably 

stronger one, the human mind. 

Future research would be advantageous and requisite to attend to investigate educational practices that promote the 

development of consciousness and can be applied to the educational process, focusing specifically on the preschool period. The 

cultivation of conscious perception and action at this age would initially bring significant benefits to the development of ToM 

and Metacognition, laying the foundations of their evolution and then to the stimulation and improvement of the individual at a 

social, cognitive, and metacognitive level. 
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