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The present study examines the theoretical developments in contemporary
cognitive science, a field that has undergone three major revolutions since the
mid-20th century. The main research question is how the transition from
classical cognitivism to the novel 4E approaches has reshaped our
understanding of the mind and cognition. Using an analytical-descriptive
method based on a review of theoretical sources, the study traces the evolution
from classical cognitivism to the 4E perspective. The findings indicate that
classical cognitivism, with its reliance on computational representation and
symbolic processing, faces limitations in explaining the interactions between
mind, body, and environment. In contrast, the 4E approach—comprising
embodied, embedded, enacted, and extended components—views cognition as
a dynamic, situated, and environmentally interactive process, highlighting the
role of the body, tools, and environmental context in organizing cognitive
processes. Finally, the results suggest that integrating classical views with the
4E perspective can guide future research toward a more comprehensive,
realistic, and interdisciplinary framework, although methodological and
operational challenges remain.
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Extended Abstract

The present study aims to conduct a comparative analysis of two foundational theoretical
frameworks in cognitive science—Classical Cognitivism (CC) and the 4E (Embodied, Embedded,
Extended, and Enactive) approach to cognition. While Classical Cognitivism dominated cognitive
science and psychology from the 1950s to the 1980s, viewing the mind as a computational and
symbol-manipulating device modeled after the digital computer, the 4E approach—drawing on
phenomenology, theoretical biology, and behavior-based robotics—proposes a more dynamic and
lived conception of cognition. This article seeks to clarify the strengths and limitations of both
frameworks from ontological, epistemological, and methodological perspectives through a
philosophical-comparative analysis.

Within the framework of Classical Cognitivism, the mind is conceived as an endogenous
symbolic system that transforms sensory input into internal representations and processes them
according to logical or algorithmic rules. This view, inspired by the computer model of the mind,
treats cognitive processes such as memory, reasoning, and language as formal computational
operations. Consequently, the body and environment play a marginal role, functioning merely as
channels for data input and output. Despite advantages such as mathematical rigor, formal
modeling capacity, and close ties to symbolic artificial intelligence, this framework gradually
faced serious challenges in accounting for lived experience, perceptual dynamics, and embodied
social interaction.

In contrast, the 4E approach—elaborated by thinkers such as Varela, Thompson, and Rosch in
the late 1990s—argues that cognition is a dynamic, embodied, and enactive phenomenon emerging
from the ongoing interaction between living organisms and their environments. Each of the four
components—embodied, embedded, extended, and enactive—captures a dimension of this
interactional complexity. From an embodied perspective, perception and action are inseparable,
and the body plays a constitutive role in cognitive processes. The embedded aspect highlights that
cognition is situated within a physical and social context rather than being confined to the brain.
The extended dimension views tools, technologies, and cultural artifacts as integral components
of the cognitive system, while the enactive dimension posits that cognition arises through goal-
directed interaction with the world rather than through the passive representation of it.

The theoretical section introduces the concept of autopoiesis as the biological foundation of the
enactive approach. According to Maturana and Varela, living systems are self-producing and self-
maintaining networks that preserve their identity through continuous interaction with their
environment. This perspective reveals the deep continuity between life and mind: cognition is not
a passive reflection of external reality but an active, interpretive, and purposive process rooted in
biological self-organization.

Unlike Classical Cognitivism, enactive cognition does not confine the mind within the skull but
conceives it as a distributed system arising from dynamic interactions among brain, body,
environment, and artifacts. For example, when climbing stairs, sensory and motor systems
coordinate perception and movement without conscious computation, illustrating that cognition
operates at a pre-reflective, action-oriented level. Drawing on Merleau-Ponty’s phenomenology
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and Gibson’s concept of affordances, the study emphasizes that perception is organized around
practical and meaningful possibilities for action rather than abstract internal representations.

The comparative analysis shows that while Classical Cognitivism demonstrates strong
theoretical coherence and computational precision—particularly in language, reasoning, and
memory—it struggles to explain the embodied, contextual, and dynamic aspects of cognition.
Conversely, the 4E framework offers a broader understanding that integrates biological, social,
cultural, and technological dimensions of mind. Nonetheless, it faces challenges related to
empirical testability, mathematical formalization, and the neglect of unconscious inferential
mechanisms. Furthermore, excessive emphasis on embodiment and environment can sometimes
obscure central cognitive notions such as representation and intentionality. Critics also warn
against conflating the causal and constitutive roles of the body and environment. mere causal
influence does not render an element constitutive of cognition unless its removal disrupts the
cognitive process itself.

The findings indicate that neither framework alone can fully account for the complexity of mind
and cognition. Classical Cognitivism excels in computational and algorithmic modeling, whereas
enactive cognition provides deeper insight into lived, embodied, and interactive dimensions of
cognitive life. The future of cognitive science thus lies in an integrative synthesis—combining the
analytical precision and predictability of CC with the phenomenological and ecological richness
of the 4E framework. Such integration enables simultaneous investigation of computational
mechanisms and subjective experiences, advancing research in artificial intelligence, cognitive
robotics, and philosophy of mind. Ultimately, this study argues that the human mind cannot be
reduced to a symbol-processing mechanism nor explained solely through sensorimotor coupling
with the environment. Rather, the mind is a multilevel emergent phenomenon that arises at the
intersection of body, brain, environment, and culture—requiring an interdisciplinary dialogue
among mathematics, biology, phenomenology, and computer science.
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