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Abstract. As Artificial Intelligence (AI) systems become increasingly sophisticated 
and pervasive, understanding their true nature and limitations requires moving 
beyond single-discipline perspectives. This paper argues that effectively developing 
and deploying AI systems demands an integrated framework combining insights 
from computer science, cognitive psychology, linguistics, and cyberpsychology. 
We examine three complementary theoretical frameworks that together reveal AI's 
fundamental nature: Psychomatics demonstrates how AI systems create 
sophisticated syntax-semantic mappings but lack true experiential understanding; 
System 0 thinking positions AI as a distinct cognitive layer that preprocesses 
information while remaining dependent on human interpretation; and 
Cyberpsychology illuminates how humans form mental models and relationships 
with AI systems. These insights converge on a central argument: effective AI 
development requires embracing rather than obscuring the fundamental differences 
between artificial and human intelligence. Instead of pursuing AI systems that 
attempt to replicate human cognition, we should focus on developing systems that 
transparently complement human capabilities while acknowledging their inherent 
limitations in meaning-making and understanding.  
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1. Introduction 

The rapid evolution of artificial intelligence (AI) represents a complex intersection of 
multiple disciplines, each offering unique perspectives on how these systems process 
information and interact with human cognition. While AI, particularly Large Language 
Models (LLMs), demonstrates remarkable capabilities in language acquisition and 
concept learning, understanding its true nature requires a multidisciplinary lens [1] that 
spans computer science, cognitive psychology, linguistics, cyberpsychology, and ethics.  
Two emerging theoretical frameworks help illuminate this complex landscape. The
"Psychomatics" framework, introduced by Riva and colleagues [2], bridges cognitive 
science, linguistics, and computer science to examine how LLMs acquire, learn, 
remember, and utilize information. This approach reveals how LLMs create extensive 
syntax-semantics maps to manipulate linguistic patterns while following Grice's 
Cooperative principle to generate relevant responses. However, unlike human cognition 

 
1 Corresponding Author: Giuseppe Riva; Humane Technology Lab., Catholic University of Sacred Heart, 
Milan, Italy; Email: giuseppe.riva@unicatt.it



21

Complementing this view, Chiriatti and colleagues [3] propose conceptualizing
human-AI interaction as "System 0" - a distinct cognitive layer that operates alongside
Kahneman's system 1 (fast, intuitive thinking) and system 2 (slow, analytical thinking).
This framework positions AI systems as an artificial preprocessor that shapes how
information flows into traditional human cognitive processes, while acknowledging AI's
dependence on human interpretation for meaningful outputs.

Cyberpsychology plays a particularly crucial role in this interdisciplinary analysis
by examining how individuals perceive and interact with AI systems. Research has
shown that humans often anthropomorphize conversational AI, forming bonds that
extend beyond mere tool usage. Understanding these psychological dynamics is essential
for designing AI systems that are both user-friendly and ethically sound.

By adopting this multidisciplinary approach, we can foster a holistic understanding
of AI that encompasses both its technical capabilities and its psychological, social, and
ethical implications. Such a comprehensive perspective is vital for developing AI
systems that are not only technologically advanced but also aligned with human values
and societal needs.

2. Psychomatics: Understanding Digital Brains

Understanding how artificial intelligence processes information and generates responses
is crucial for developing effective human-AI interactions. While LLMs demonstrate
impressive capabilities in tasks ranging from language comprehension to problem-
solving, their underlying mechanisms differ fundamentally from human cognition. The
Psychomatics framework offers a systematic approach to understanding these
differences by examining how LLMs acquire, process, and utilize information through
the lens of cognitive science, linguistics, and computer science [1].

At its core, Psychomatics reveals that LLMs operate through extensive syntax-
semantics mapping rather than genuine understanding. Unlike humans, who derive
meaning from direct experience, emotional connections, and embodied cognition, LLMs
create sophisticated statistical patterns that link linguistic structures to probable
meanings. For example, when processing the sentence "The cat is on the mat," an LLM
doesn't understand the physical reality of a cat or mat, but rather maps the statistical
relationships between these terms and their contextual usage patterns. This mapping
allows LLMs to generate coherent responses by following Grice's Cooperative principle
[4] - providing relevant, informative, and appropriately structured communication -
without truly comprehending the underlying concepts.

The framework identifies several key mechanisms that enable LLM functionality.
Through self-attention mechanisms [5], LLMs capture dependencies between words
within sequences, similar to how humans process syntagmatic relations in language.
Cross-attention mechanisms allow LLMs to map relationships between different
sequences, mimicking how humans form associative connections between concepts. For
instance, in processing a medical query, an LLM might link symptoms to diagnoses not
throughmedical understanding, but through statistical patterns learned from training data.
However, this reliance on statistical patterns rather than embodied understanding leads
to important limitations. LLMs can generate factually incorrect information
(hallucinations) when their training data lacks sufficient context or when they encounter
novel situations requiring real-world understanding. They struggle with implicit
meanings, sarcasm, and contextual nuances that humans naturally grasp through their
social and emotional experiences. Additionally, LLMs operate in an asocial environment,
lacking the dynamic learning capabilities that humans develop through continuous social
interaction and personal experience [6] .

The impact of LLMs on human-AI interaction is profound and multifaceted. While
these systems can enhance human cognitive capabilities by processing vast amounts of
information and generating sophisticated responses, they also risk creating a false sense
of understanding [7]. Users might anthropomorphize LLMs and attribute deeper
comprehension than actually exists, potentially leading to over-reliance or misuse of
these systems. This highlights the importance of developing frameworks for responsible
AI deployment that acknowledge both the capabilities and limitations of LLMs.
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Looking ahead, the Psychomatics framework suggests that effective human-AI
interaction requires understanding these fundamental differences between human and
machine cognition. Rather than treating LLMs as human-like intelligence, we should
view them as powerful but limited tools that complement human cognitive capabilities.
This understanding can guide the development of AI systems that better serve human
needs while maintaining appropriate boundaries and expectations. The future of human-
AI interaction lies not in creating perfect simulations of human cognition, but in
developing systems that transparently and effectively augment human capabilities while
acknowledging their inherent limitations.

3. System 0: When Artificial Intelligence Augments Human Cognition

As artificial intelligence becomes increasingly integrated into our daily cognitive
processes, understanding its relationship with human thought patterns has emerged as a
critical frontier in cognitive science. While traditional frameworks like Kahneman's
System 1 (fast, intuitive thinking) and System 2 (slow, analytical thinking) help us
understand human cognition [8], they don't fully capture how AI systems are
fundamentally reshaping our cognitive landscape. The concept of System 0 provides a
theoretical framework for understanding this new cognitive reality [3], positioning AI as
a foundational layer that preprocesses information before it enters human cognitive
systems.

System 0 represents the outsourcing of cognitive tasks to AI systems that can
process vast amounts of data and perform complex computations beyond human
capabilities. Unlike Systems 1 and 2, which operate within individual minds, System 0
functions as an artificial, non-biological layer of distributed intelligence that interacts
with and augments both intuitive and analytical thinking processes. For example, when
using an AI writing assistant, the system doesn't merely extend our writing capabilities;
it actively shapes how we approach the writing process by suggesting structures,
identifying patterns, and proposing improvements before we engage in traditional
cognitive processing. Similarly, when using AI-powered search engines, the information
we receive is preprocessed and curated, fundamentally altering how we access and
interpret knowledge.

The framework identifies several key characteristics that distinguish System 0 from
traditional cognitive systems. It exhibits high information flow, with continuous two-
way interaction between humans and AI. It demonstrates increasing reliability as AI
systems become more sophisticated, leading to greater trust and procedural transparency
in human-AI interactions. Perhaps most significantly, System 0 shows strong
individualization capabilities, providing personalized cognitive support that adapts to
individual users' needs and preferences.

However, System 0 differs crucially from Systems 1 and 2 in its lack of inherent
meaning-making capabilities. While it can process and manipulate data with remarkable
efficiency, it relies entirely on human interpretation to generate meaningful insights. This
limitation creates a complex dynamic where human cognition must actively engage with
AI-processed information to create genuine understanding.

The impact of System 0 on human decision-making is profound and potentially
double-edged. On one hand, it enhances our cognitive capabilities by providing
sophisticated preprocessing of information, enabling us to handle more complex
problems and access broader knowledge bases. On the other hand, it raises important
concerns about cognitive autonomy and critical thinking. As we increasingly rely on AI-
mediated information and decision-making processes, we risk adopting epistemological
norms aligned with computational logic rather than human reasoning.

Looking forward, the integration of System 0 into human cognition presents both
opportunities and challenges. The potential benefits include enhanced problem-solving
capabilities, more informed decision-making, and expanded cognitive reach. However,
these must be balanced against the risks of decreased autonomy and potential erosion of
critical thinking skills. The key to successful integration lies in developing frameworks
that maintain human agency while leveraging AI's capabilities effectively.

Understanding System 0 is essential for developing AI systems that enhance rather
than diminish human cognitive capabilities. This requires careful attention to how AI
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systems preprocess information, how humans interact with AI-generated insights, and
how to maintain critical thinking skills in an AI-augmented cognitive environment. As
we continue to develop and deploy AI systems, the concept of System 0 provides a
valuable framework for ensuring these technologies serve as effective cognitive partners
while preserving human autonomy and decision-making capabilities.

4. Cyberpsychology: The Psychology of Human-AI Relationships

As artificial intelligence becomes increasingly integrated into our daily lives,
understanding how humans perceive and interact with AI systems has emerged as a
critical frontier in technology research [9]. Cyberpsychology, the study of human
interaction with technology, offers unique insights into the psychological dynamics that
shape these human-AI relationships [10]. This field has become particularly relevant as
AI systems evolve from simple tools to complex interactive agents that can engage in
sophisticated dialogue, make decisions, and adapt to user behavior.

The psychological dimensions of human-AI interaction operate on multiple levels
[11]. At the cognitive level, humans tend to anthropomorphize AI systems, attributing
human-like characteristics and mental states to them even when knowing they are
artificial. For example, research has shown that users often form emotional bonds with
conversational AI, treating them as social entities rather than mere tools [12]. This
phenomenon extends beyond simple projections - humans develop mental models of AI
capabilities that significantly influence their trust, expectations, and willingness to rely
on AI systems [13]. Studies demonstrate how these mental models can be either overly
optimistic, leading to excessive trust in AI capabilities, or overly skeptical, resulting in
resistance to beneficial AI applications [14]. The Psychomatics framework reveals how
these perceptions are complicated by AI's inherent capability uncertainty and output
complexity. Users must navigate systems whose abilities may evolve over time and
whose outputs can range from simple to highly adaptive and complex. This uncertainty
shapes how users build trust and develop usage patterns with AI systems.

The social-psychological aspects of human-AI interaction are equally important
[15]. As highlighted by System 0 thinking, AI has become a foundational layer that
preprocesses information before it enters human cognitive systems. This creates a
complex dynamic where human decision-making and social behavior are increasingly
mediated by AI systems, yet the psychological implications of this mediation are not
fully understood. Users may experience cognitive offloading, where they become
dependent on AI for tasks they previously handled independently, or develop new
cognitive strategies that integrate AI capabilities into their problem-solving approaches.
Cyberpsychology's impact on understanding AI interactions extends beyond theoretical
insights to practical applications. By revealing how users develop mental models of AI
systems, design teams can create more intuitive interfaces that properly calibrate user
expectations [16]. Understanding the psychological mechanisms behind trust formation
helps in developing AI systems that are not only technically capable but also
psychologically accessible. Moreover, cyberpsychological research illuminates how
different user groups may interact with AI differently based on their technological self-
efficacy, cultural background, and previous experiences with technology [17].

Looking forward, cyberpsychology will play an increasingly crucial role in shaping
the future of human-AI interaction. As AI systems become more sophisticated and
pervasive, understanding the psychological dimensions of these interactions will be
essential for developing technologies that enhance rather than diminish human
capabilities. This understanding can help address critical challenges in AI deployment,
from preventing over-reliance on AI systems to ensuring that AI augments human
decision-making in psychologically healthy ways. The field's insights will be particularly
valuable in sensitive domains like healthcare, education, and personal assistance, where
the psychological dynamics of human-AI interaction directly impact system
effectiveness and user wellbeing.
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5. Conclusions

The multidisciplinary analysis presented in this paper leads to several critical insights
about the nature of artificial intelligence and its relationship to human cognition. First,
the Psychomatics framework reveals that while AI systems can create sophisticated
statistical patterns linking linguistic structures to probable meanings, they fundamentally
lack the experiential and embodied understanding that underlies human cognition. This
isn't merely a temporary limitation but reflects a fundamental difference in how AI
systems process and derive meaning from information.

Second, the System 0 perspective demonstrates that AI systems are best understood
not as autonomous thinking entities but as a distinct cognitive layer that preprocesses
information for human interpretation. This positioning helps resolve the apparent
paradox of AI systems that can perform complex cognitive tasks while lacking true
understanding - they function as sophisticated information processors that augment
rather than replicate human cognitive capabilities.

Third, cyberpsychology research shows how humans naturally form mental models
and relationships with AI systems that often overestimate their capabilities for genuine
understanding. This tendency toward anthropomorphizing AI needs to be carefully
managed to ensure appropriate trust and reliance on AI systems.

These insights converge on a central argument: effective AI development requires
embracing rather than obscuring the fundamental differences between artificial and
human intelligence. Instead of pursuing AI systems that attempt to replicate human
cognition, we should focus on developing systems that transparently complement human
capabilities while acknowledging their inherent limitations in meaning-making and
understanding. This approach has several practical implications:
• AI system design should emphasize transparency about operational limitations

rather than attempting to create the illusion of human-like understanding;
• Development frameworks should focus on creating effective human-AI partnerships

that leverage the complementary strengths of both;
• Implementation strategies should include explicit consideration of how humans

form psychological relationships with AI systems.

Looking ahead, this integrated understanding provides a foundation for developing AI
systems that enhance human cognitive capabilities while maintaining appropriate
boundaries and expectations. Success in this endeavor requires continued cross-
disciplinary dialogue and research that brings together technical capabilities, cognitive
science insights, and psychological understanding of human-AI interaction.
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