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Abstract 
Cartesian dualism, distinguishing mind from body, has significantly shaped our 
understanding of cognitive functions, often leading to the perception that these 
processes exist independently of our physical and bodily experiences. This rigid 
division has also influenced our approach to educational practices, which tend 
to be based on a theoretical understanding of cognition. However, emerging 
theories of embodied cognition are challenging this view by highlighting the 
fundamental connection between cognitive processes and bodily experiences as 
well as our physical interactions with the environment. These theories are 
increasingly supported by neuroscientific research, which recognizes the body as 
a crucial component of the learning process. Indeed, numerous studies indicate 
that incorporating bodily experiences into educational settings not only enhances 
learning, but also makes it more meaningful. When students participate in 
activities that involve movement and direct engagement with their surroundings, 
their ability to process and retain information improves, enabling them to 
translate abstract concepts into tangible forms and internalize them more 
effectively. This article aims to support a shift in our understanding of cognition 
away from the rigid dualistic paradigm toward a more holistic perspective of the 
educational process. 
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1. INTRODUCTION 

Cartesian dualism, characterized by the separation of mind and body, has influenced the 
philosophical debate on whether the bodily dimension should be considered as a marginal component of 
cognition. This dualistic view defines cognition from a disembodied perspective (Wilson & Golonka, 2013), 
in accordance with the classical paradigm of cognitive science that considers cognitive processes 
independent of physical properties.  

The idea that the brain processes information through representations is one of the main 
assumptions of classical cognitive science (Fodor, 1983) that has dominated research in the field for 
decades, equating cognition with the capacity for mental representation by a cognitive agent.  

This way of understanding cognition has contributed to progressively marginalizing the role of the 
body with respect to the emergence of cognitive processes.  

Certainly, classical cognitive science marked a significant shift from behaviorist perspectives by 
emphasizing internal mental processes as essential components for understanding behavior. Rooted in the 
belief that cognitive processes could be understood using models similar to those of computer processing, 
classical cognitive science often drew analogies between the mind and computational systems, viewing 
cognition as a computation (Newell & Simon, 1972). Indeed, this framework assumes that the mind 
operates like a digital computer, manipulating symbols according to formal rules (Fodor, 1975).  
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Despite its successes, classical cognitive science has faced criticism, particularly from embodied 
cognition perspectives that argue that cognition cannot be fully understood without considering the body 
and the physical environment in which it occurs (Clark & Chalmers, 1998).  

A significant and progressive paradigm shift, characterized by a shift from an idea of mind as an 
isolated entity to a view that actively integrates the body into the cognitive process, is known as Embodied 
Cognition. 

This perspective, which has emerged in recent decades, has not only contributed to questioning the 
traditional mind-body dichotomy, but - more importantly - has highlighted the crucial role that the body 
plays in the cognitive process, opening up new research perspectives. 

Interest in the role of the body in the emergence of cognitive processes has characterized numerous 
theoretical and experimental approaches that argue that cognition is deeply dependent on the characteristics 
of an agent’s physical body (Farina, 2021). Furthermore, the paradigm of embodied cognition has also 
suggested new ways of investigating the nature of cognitive systems. 

Cognition as a representation of an external world separate from the subject is no longer a 
conceivable view (Re & Malvica, 2023). For this reason, understanding cognitive systems on the basis of 
their input-output relations has forced us to revise many theoretical positions. Cognitive processes are not 
primarily internal, do not take place within the confines of the brain and are relatively independent of the 
physical body. Cognition is a more holistic process that involves our entire body and its engagement with 
the surrounding world. 

The difference between these perspectives influenced how research was conducted and applications 
were developed. For instance, while a computational approach might focus on developing more 
sophisticated algorithms to mimic human thought, embodied cognition would emphasize creating 
technologies that enhance or extend our physical interactions and sensory experiences. 

Thus, according to the embodied cognition approach, the mind is not a disembodied internal 
representation of the external world, nor as a system of neural symbols. Cognition is an active process 
directed by the body’s potential action, indicating that individuals understand their environment in terms 
of their ability to act within it. The body, in fact, is constitutively present within a pre-reflective and original 
dimension (Re, 2017., Re & Malvica, 2023) that precedes intellectual comprehension. 

Phenomenology sees the body as actively shaping experiences rather than passively receiving 
information, emphasizing its role in constructing reality.  

Merleau-Ponty’s exploration of the body (2003) articulated in phenomenological terms, proposes a 
crucial distinction between “having a body,” (an objective state where the body is observed, measured, and 
analyzed externally, and “being a body,” a subjective experience where the body perceives, experiences, and 
acts within the world. This conceptual framework highlights the dual aspects of the body as both an object 
in the world and a core element of personal, lived experience. 

In “Phenomenology of Perception” (2003) Merleau-Ponty describes this dual aspect of the body as marked 
by an irreducible ambiguity. This ambiguity reflects the complex, dual nature of the body: on one hand, it 
is a physical object integrated into the material world, on the other, it is the center of subjective experience 
through which we engage with and perceive the world around us. Merleau-Ponty suggests that this 
ambiguity, while conceptually clear, often dissolves in actual lived experience. When we are engaged in 
everyday activities, we do not typically experience our bodies as objects. Instead, there is an integration of 
the subjective and objective dimensions of the body. This dissolution of ambiguity is not a resolution of 
the conceptual distinction but a testament to the deeply integrated nature of our experience where the body 
is simultaneously both subject and object. 

The sense of self and the interaction with the world are thus inextricably linked to our physical 
embodiment. This dissolution of ambiguity is not a resolution of the conceptual distinction, but evidence 
of the deeply integrated nature of our experience, in which the body is simultaneously subject and object. 
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2. SOME EVIDENCE ON EMBODIED COGNITION 

Dominant theories within classical philosophy of mind and cognitive science have viewed the body 
as secondary in understanding the nature of mind and cognition, favoring the idea of the mind as an 
information processor.  

The embodied cognition approach emerges with the aim of overcoming the limitations of a 
computational and representational conception of the human mind, with the transition from the study of 
internal processes to the experiences that derive from having a body with specific perceptual and motor 
properties. No longer just the brain, but the brain inserted into a body and the sensorimotor interaction 
with the environment become the crucial elements to consider to adequately describe a cognitive system. 

Embodied cognition framework argues that human cognition is fundamentally grounded in bodily 
interactions with the environment (Lakoff & Johnson, 1999., Shapiro, 2012).  

Varela, Thompson and Rosch (1991) further articulated this perspective by emphasizing the 
interaction between agents and their environment, rather than viewing cognition as an agent-internal 
process. This perspective emphasizes the importance of action in the formation of cognition, implying that 
cognitive processes are profoundly influenced by physical abilities and bodily experiences. Therefore, unlike 
traditional theories that treat cognition as a computation that occurs primarily in the brain, embodied 
cognition sees cognitive processes as emerging from a continuous cycle of perception and action.  

A plethora of empirical studies have reinforced the principles of embodied cognition, for example, 
Glenberg and Kaschak (2002) showed that action-related language processing depends on the simulation 
of physical actions in the brain, supporting the embodied nature of cognition. Their experiment involved 
participants making judgments about sentences that implied physical movement, and results indicated that 
comprehension was facilitated when the direction of movement in the sentence matched the physical 
response required by the task.  

A study has shown that the processing of emotional states and the concepts used to refer to them 
rely in part on perceptual, motor and somatosensory systems (Carr et al., 2018). Dijkstra et al. (2007) have 
explored how body position affects memory recall in a study focused on autobiographical memory. This 
was done to investigate the effects of embodied cognition on memory performance. During the study, 
participants were asked to adopt body positions that were either the same as or different from those during 
the original events they were trying to remember. Findings indicated that participants who matched their 
body positions to those of the original events were able to recall memories more quickly than those who 
did not. This led to the conclusion that body position can enhance access to autobiographical memories. 

 

3. FROM EMBODIED COGNITION TO EMBODIED EDUCATION 

While the traditional view of education is often focused on abstract learning, embodied education 
applied the principles of embodied cognition to educational practices, incorporating sensory experiences, 
movement and physical engagement as fundamental elements of the learning process.  

Research in cognitive science and education suggest that body movements, such as hand gestures 
during explanations, not only help people better understand and remember information but they also 
facilitate the cognitive process itself (Shapiro & Stolz, 2019).  

The implications of embodied education are vast and varied. For example, students could develop a 
deeper understanding of the abstract concepts using physical tools to explore them. In mathematics (Pires 
et al., 2019) this might involve using building blocks to physically explore geometry or algebraic structures. 
Moreover, there has been a push to incorporate movement and physicality into learning environments to 
improve engagement and retention (Barsalou, 2008) an approach based on evidence that physical 
engagement can anchor abstract concepts in concrete experiences, thus improving understanding and recall. 

In the field of artificial intelligence, the concept of embodied cognition has led to a reconsideration 
of how intelligent systems are designed. Pfeifer and Bongard (2007) argued that robotic systems could 
achieve more sophisticated levels of intelligence if they were equipped with bodies capable of interacting 
with the physical world, a principle that has guided many recent developments in robotics. 
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Integrating technology can further enhance embodied learning. In fact, virtual reality (VR) and 
augmented reality (AR) could provide more engaging experiences that allow students to interact with three-
dimensional representations of teaching material even for complex and abstract subjects that can benefit 
from an embodied approach. 

In the first years of a child’s life, their tendency to explore the surrounding world to learn new things 
is predominant, which parents and teachers are called upon to support with the aim of developing each 
child’s learning potential. This is why in recent years the awareness of the role of the body and movement 
in teaching has seen - starting from primary school - an increasingly greater attention towards the 
development of sensorial and perceptive abilities. As Sibilio (2011) argues, for teaching to be truly effective 
it is necessary to combine the physical and theoretical dimensions of knowledge, in order to create 
connections between declarative knowledge (linked to conceptual knowledge) and procedural knowledge 
(linked to non-conceptual knowledge)  

Although exponents of a certain pedagogical activism have often placed the cognitive value of 
embodied experience as fundamental to the learning experience, we can affirm that only today is the bodily 
dimension truly recognized as a resource for learning. 

An ever-increasing number of studies, in fact, is aimed at exploring the potential of bodily and 
embodied knowledge in school contexts with the aim of reconsidering, on the one hand, the nature of 
learning processes, and on the other, designing application scenarios based on interaction. sensorimotor 
(Gomez Paloma & Damiani 2021).  

The objective is to overcome the idea of exclusively theoretical and abstract knowledge by enhancing 
knowledge of the body. Such interdisciplinary approaches are crucial for unraveling the complex ways in 
which our bodily experiences shape our cognitive processes. The integration of embodied tools into 
educational experiences is underscored by numerous studies highlighting the role of spatial skills in 
enhancing STEM education.  

Early training in spatial skills through hands-on exploration and activities (Terlecki et al., 2008) 
supports the importance of integrating spatially focused curricula in childhood education. Burte et al. (2017) 
further demonstrate the positive impacts of an embodied spatial education program on elementary students’ 
spatial and mathematical thinking, showing improvements in real-world math problems. Similarly, Byrne et 
al. (2023) advocate for incorporating physical manipulation interventions into early learning experiences to 
boost children’s spatial abilities.  

Clifton et al. (2016) discussed the correlation between spatial skills and STEM success, proposing the 
design of tangible, embodied interfaces that engage spatial cognition and integrate interaction with digital 
content into the physical environment. This approach leverages the relationship between the body and 
spatial cognition, highlighting a direct application of spatial skills in enhancing STEM education.  

Other studies (Fernandez-Mendez et al., 2020) showed that spatial reasoning and mental rotation 
significantly influence mathematical performance in children, particularly in younger age groups. This 
suggests a foundational role of these skills in early mathematical education.  

Hostetter & Alibali (2019) proposed that gestures accompanying speech emerge from perceptual and 
motor simulations, further supporting the notion of embodied cognition in educational settings. Moreover, 
integrating physical activity into academic time has been shown to enhance executive functioning, with 
studies (Norris et al., 2019., De Greef et al., 2018., Benzing et al., 2016) documenting improvements in 
children’s planning, problem-solving, inhibition, and cognitive flexibility.  

In conclusion, the enhancement of educational strategies and interventions through the application 
of spatial skills and embodied learning concepts not only improves understanding, but also promotes 
outcomes in STEM education. Embodied education represents a shift towards a more holistic view of 
learning, in which the role of the body in cognitive processes is valued and used within educational practices. 
By recognizing and implementing strategies that engage the body in learning, educators can create more 
effective and engaging learning environments that accommodate a wider range of learning styles and needs. 
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4. CONCLUSION 

While classical cognitive science has made significant contributions to our understanding of various 
mental phenomena, its focus on mental processes as essentially computational has deeply influenced how 
we think about learning and education. According to classical cognitive science, the mind functions like a 
computer, manipulating symbols according to formal rules (Fodor, 1975). These symbols are thought to 
represent real-world objects and concepts, enabling complex thought and reasoning. However, the theory 
of embodied cognition challenges some of the computational assumptions of traditional cognitive science, 
emphasizing the essential role of the physical body in cognitive abilities and prompting a reevaluation of 
teaching methods. This approach aligns with the understanding that bodily experiences are central to 
development and learning (Gomez Paloma, 2017). For some years, evidence supporting the impact of 
movement on learning has highlighted the potential of embodied educational approaches in various learning 
domains (Mavilidi et al. 2018). More importantly, the field of STEM education appears to benefit from an 
approach that is situated within an embodied cognitive framework by promoting an understanding of spatial 
concepts through physical engagement, facilitating more efficient knowledge construction.  

Despite the considerable efforts and numerous experimental evidence supporting the importance of 
teaching based on an embodied approach, we are far from its effective application in the school context. 
Many educational programs are still based on traditional models, which means that application efforts are 
insufficient, because they are not supported by a real programming of the educational goals and by a full 
awareness of the importance of an educational practice that unites mind and body. 

In this direction, future research should focus on developing practical approaches to enhance 
educational practices through school-university collaboration. While training teachers in embodied learning 
represents a significant opportunity, it is essential to make this approach concrete, by designing 
environments that shift away from passive learning. Instead, these environments should engage students in 
the active exploration of content, integrating both body and environment. This approach is particularly beneficial 
for students, as it mirrors the natural, experiential way they learn in the real world. Additionally, fostering 
collaboration between schools and universities can provide ongoing support and resources to teachers as 
they implement embodied learning strategies. These collaborations can facilitate the sharing of research 
insights and practical tools, ensuring that embodied learning becomes a sustainable approach in several 
educational settings. 

 

Acknowledgment. Not applicable. 

Data Availability Statement. All data can be obtained from the corresponding author. 

Conflicts of Interest. The author declares no conflicts of interest. 

Funding. This author received no financial support for the research, authorship, and/or publication of this article. 

 

REFERENCES 

Andrä, C., Mathias, B., Schwager, A., Macedonia, M., von Kriegstein, K. (2020). Learning foreign language vocabulary 
with gestures and pictures enhances vocabulary memory for several months post-learning in eight-year-old 
school children. Educational Psychology Review, 32(3), 815–850. https://doi.org/10.1007/s10648-020-09527-z  

Barsalou, L. W. (2008). Grounded cognition. Annual Review of Psychology, 59(1), 617-645. 
http://dx.doi.org/10.1146/annurev.psych.59.103006.093639  

Benzing, V., Heinks, T., Eggenberger, N., Schmidt, M. (2016). Acute cognitively engaging exergame-based physical 
activity enhances executive functions in adolescents. PloS ONE, 11(12), e0167501. 
https://doi.org/10.1371/journal.pone.0167501  

Burte, H., Gardony, A. L., Hutton, A., & Taylor, H. A. (2017). Think3d!: Improving mathematics learning through 
embodied spatial training. Cognitive Research: Principles and Implications, 2(1), 1-18. 
https://doi.org/10.1186/s41235-017-0052-9  

Byrne, E.M., Jensen, E., Thomsen, B.S., Ramchandani, P.G. (2023) Educational interventions involving physical 
manipulatives for improving children’s learning and development: A scoping review. Review of Education, 11(2), 
e3400. https://doi.org/10.1002/rev3.3400  

https://doi.org/10.1007/s10648-020-09527-z
http://dx.doi.org/10.1146/annurev.psych.59.103006.093639
https://doi.org/10.1371/journal.pone.0167501
https://doi.org/10.1186/s41235-017-0052-9
https://doi.org/10.1002/rev3.3400


 

Re (2025) Does the embodied cognition paradigm have implications… 

 

115  

 

Journal of Research in Education and Pedagogy, Vol. 2, No. 1, pp. 110–116 

Carr, E.W., Kever, A., Winkielman, P. (2018). “Embodiment of emotion and its situated nature”. In Newen A, De 
Bruin L, Gallagher S (eds.). The Oxford Handbook of 4E Cognition. pp. 528–552. 

Clark, A., & Chalmers, D. (1998). The extended mind. Analysis, 58(1), 7-19. https://doi.org/10.1093/analys/58.1.7  

Clifton, P. G., Chang, J. S., Yeboah, G., Doucette, A., Chandrasekharan, S., Nitsche, M., Welsh, T., & Mazalek, A. 
(2016). Design of embodied interfaces for engaging spatial cognition. Cognitive Research: Principles and Implications, 
1(1), 1-15. https://doi.org/10.1186/s41235-016-0032-5  

De Greeff, J. W., Bosker, R. J., Oosterlaan, J., Visscher, C., & Hartman, E. (2018). Effects of physical activity on 
executive functions, attention and academic performance in preadolescent children: A meta-analysis. Journal of 
Science and Medicine in Sport, 21(5), 501-507. https://doi.org/10.1016/j.jsams.2017.09.595  

Dijkstra, K., Kaschak, M. P., & Zwaan, R. A. (2007). Body posture facilitates retrieval of autobiographical memories. 
Cognition, 102(1), 139–149. https://doi.org/10.1016/j.cognition.2005.12.009  

Farina, M. (2021). Embodied cognition: dimensions, domains and applications. Adaptive Behavior, 29(1), 73-88. 
https://doi.org/10.1177/1059712320912963  

Fernández-Méndez, L. M., Contreras, M. J., & Elosúa, M. R. (2020). Developmental differences between 1st and 3rd 
year of Early Childhood Education (preschool) in mental rotation and its training. Psychological Research, 84(4), 
1056–1064. https://doi.org/10.1007/s00426-018-1104-6  

Fodor, J. A. (1975). The language of thought. Harvard University Press. 

Fodor, J. A. (1983). Representations: Philosophical Essays on the Foundations of Cognitive Science. MIT Press. 

Glenberg, A. M., Kaschak, M. P. (2002). Grounding language in action. Psychonomic Bulletin & Review, 9(3), 558-565. 
https://doi.org/10.3758/BF03196313  

Gomez Paloma F., Damiani P., (2021). Manuale delle Scuole ECS. The Neuroeducational Approach, Brescia, Scholè.  

Gomez-Paloma, F. (2017). Embodied Cognition as Integrative Background Between Neuroscience and Education 
Science. In F. Gomez Paloma (a cura di), Embodied Cognition. Theories and Applications In Education Science 
(pp. 7-30). Nova Publish. 

Hostetter, A. B., Alibali, M. W. (2019). Gesture as simulated action: revisiting the framework. Psychonomic Bulletin & 
Review, 26, 721–752. https://doi.org/10.3758/s13423-018-1548-0  

Lakoff, G., Johnson, M. (1999). Philosophy in the flesh: The embodied mind and its challenge to western thought. Basic Books. 

Mahon, B. Z., & Caramazza, A. (2007). A critical look at the embodied cognition hypothesis and a new proposal for 
grounding conceptual content. Journal of Physiology-Paris, 102(1-3), 59-70. 
https://doi.org/10.1016/j.jphysparis.2008.03.004  

Mavilidi, M. F., Ruiter, M., Schmidt, M., Okely, A. D., Loyens, S., Chandler, P., & Paas, F. (2018). A narrative review 
of school-based physical activity for enhancing cognition and learning: the importance of relevancy and 
integration. Frontiers in Psychology, 9, 2079. https://doi.org/10.3389/fpsyg.2018.02079  

Merleau-Ponty, M. (2003). Phenomenology of perception (C. Smith, Trans.). Routledge & Kegan Paul. (Original work 
published 1945). 

Newell, A., & Simon, H. A. (1972). Human problem solving: The state of the theory in 1970. American Psychologist, 
26(2), 145-159. 

Norris, E., van Steen, T., Direito, A., Stamatakis, E. (2019). Physically active lessons in schools and their impact on 
physical activity, educational, health and cognition outcomes: a systematic review and meta-analysis. British 
Journal of Sports Medicine, 7, 1819. 

Pfeifer, R., Bongard, J. (2007). How the body shapes the way we think: A new view of intelligence. MIT Press. 

Pier, E., Walkington, C., Williams, C., Boncoddo, R., Waala, J., Alibali, M. W., Nathan, M. J. (2014). Hear what they 
say and watch what they do: Predicting valid mathematical proofs using speech and gesture. In J. L. Polman, 
E. A. Kyza, D. K. O’Neill, I. Tabak, W. R. Penuel, A. S. Jurow. L. 

Pires, A. C., González Perilli, F., Bakała, E., Fleisher, B., Sansone, G., & Marichal, S. (2019). Building blocks of 
mathematical learning: virtual and tangible manipulatives lead to different strategies in number composition. 
Frontiers in Education, 4, 419770. https://doi.org/10.3389/feduc.2019.00081  

Re, A. (2017). Autoconsapevolezza Corporea, in Nuovi sguardi sulle Scienze Cognitive, (a cura di M. Cruciani e 
E.Tabacchi), Corisco Edizioni, pp. 277-285. 

https://doi.org/10.1093/analys/58.1.7
https://doi.org/10.1186/s41235-016-0032-5
https://doi.org/10.1016/j.jsams.2017.09.595
https://doi.org/10.1016/j.cognition.2005.12.009
https://doi.org/10.1177/1059712320912963
https://doi.org/10.1007/s00426-018-1104-6
https://doi.org/10.3758/BF03196313
https://doi.org/10.3758/s13423-018-1548-0
https://doi.org/10.1016/j.jphysparis.2008.03.004
https://doi.org/10.3389/fpsyg.2018.02079
https://doi.org/10.3389/feduc.2019.00081


 

Re (2025) Does the embodied cognition paradigm have implications… 

 

116  

 

Journal of Research in Education and Pedagogy, Vol. 2, No. 1, pp. 110–116 

Re, A., Malvica, S. (2023) Oltre il movimento: il contributo cerebellare alle funzioni cognitive, Illuminazioni, 64, aprile-
giugno. 

Re, A., Malvica, S. (2023). Bodily self-awareness and the onset of ownership illusion. Ricerche Di Psicologia - Open 
Access.  

Shapiro, L. (2012) Embodied cognition. In: Margolis E, Samuels R, Stich S (eds) The Oxford Handbook of Philosophy of 
Cognitive Science, pp. 118–146. Oxford University Press. 

Shapiro, L. Stolz, S. A. (2019). Embodied cognition and its significance for education. Theory and Research in Education, 
17(1), 19-39. https://doi.org/10.1177/1477878518822149 . 

Sibilio, M. (2017). Corpo e cognizione nella didattica. In P.G. Rossi, P.C. Rivoltella (Eds.). L’agire didattico. Manuale 
per l’insegnante (pp. 51-69). La Scuola. 

Terlecki, M. S., Newcombe, N. S., & Little, M. (2008). Durable and generalized effects of spatial experience on mental 
rotation: Gender differences in growth patterns. Applied Cognitive Psychology, 22(7), 996–1013. 
https://doi.org/10.1002/acp.1420  

Varela, F. J., Thompson, E., Rosch, E. (1991). The embodied mind: Cognitive science and human experience. MIT Press. 

Wilson, A. D., & Golonka, S. (2013). Embodied cognition is not what you think it is. Frontiers in Psychology, 4, Article 
58. https://doi.org/10.3389/fpsyg.2013.00058   

https://doi.org/10.1177/1477878518822149
https://doi.org/10.1002/acp.1420
https://doi.org/10.3389/fpsyg.2013.00058

