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Introduction 

In the fast-paced and technology-centric information age, the concept of extended mind is 

becoming increasingly relevant to understand how humans think and adapt to an ever-evolving 

environment. The book The Extended Mind: The Power of Thinking Outside the Brain by Annie 

Murphy Paul (2021) offers a new perspective on how human thinking is not limited to the brain 

alone, but is also influenced by the body, environment, and social relationships (Paul, 2021). This 

concept contradicts the traditional paradigm that sees the brain as the only center of cognitive 
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processing, and instead proposes the idea that external factors play an important role in the 

formation of the human mind. 

In an era where cognitive performance is increasingly influenced by external factors, this 

book presents a groundbreaking perspective on how human intelligence extends beyond the brain. 

The book challenges conventional notions of cognition, arguing that thinking is not a solitary 

mental process but a dynamic interaction between the mind, body, environment, social networks, 

and technological tools. Given the rising influence of artificial intelligence (AI) and the evolving 

nature of education and work, understanding the mechanisms of extended cognition is crucial for 

optimizing learning, decision-making, and productivity. Reviewing this book is particularly 

valuable because it provides a comprehensive, research-backed framework that bridges 

psychology, neuroscience, and practical applications in modern life. By exploring how cognition 

can be enhanced through strategic external engagement, The Extended Mind offers essential 

insights for educators, business leaders, and professionals navigating an increasingly complex 

cognitive landscape. 

Interestingly, today's growing artificial intelligence (AI) is actually designed to mimic the 

way the human brain works, especially when it comes to information processing and decision-

making (Wilkens, 2020). However, although AI was developed to mimic human mindsets, many 

aspects of human cognition itself have not been optimized. AI works with high efficiency in 

filtering data, recognizing patterns, and predicting outcomes based on algorithms that resemble 

human thought processes (Pronkina, 2021). However, humans often do not use their cognitive 

capacity to the fullest, either due to limited memory, lack of use of cognitive aids, or habits that 

do not support optimal information management (Raoelison et al., 2020). Thus, the extended mind 

theory highlights how the environment and technology can be an extension of the human mind to 

optimize the way we think and work. 

In the modern world of work, especially in the era of artificial intelligence (AI), 

understanding the extended mind is becoming increasingly crucial. AI is not only a passive tool, 

but also serves as an extension of human thinking ability (Jarrahi, 2018; Wilkens, 2020). In some 

cases, AI has been shown to be able to improve information processing and help humans make 

better decisions by providing fast and accurate data analysis (Pronkina, 2021). This phenomenon 

reflects how the boundaries between the human mind and technology are increasingly blurring, 

and how workers can optimize the use of AI as part of their cognitive systems. 

As a concept that challenges traditional boundaries of cognition, extended minds offer 

insights that can be applied to various aspects of life, including education, organizational 
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management, and technological innovation. Therefore, this book deserves to be reviewed in an 

academic context to explore how this theory can be applied to increase productivity and efficiency 

in the world of work and optimize the use of AI as a human cognitive partner. 

This book not only offers evocative theories, but is also supported by empirical research 

that shows how humans can expand their thinking capacity through a variety of external strategies. 

The structure of the book covers various aspects of external thinking that can be applied in 

everyday life, from how the body can help process information to how the physical and social 

environment can be part of cognitive mechanisms. Through systematic discussion, this book 

highlights how various external factors can be optimized to improve human thinking, providing 

in-depth insights into how cognition works that goes beyond just activity in the brain. 

From the content of this book, several main aspects can be discussed further to deepen the 

understanding of the application of extended mind in various fields. First, the concept of thinking 

with the body provides insight into how physical movements, hand gestures, and body expressions 

can support problem-solving and creativity. Second, the use of space and environment as cognitive 

extensions shows how workplace architecture and design can affect concentration and 

productivity. Third, social interaction as a thinking tool highlights how collaboration and 

discussion with other individuals can broaden horizons and accelerate the process of 

understanding. Finally, the integration of technology in cognitive systems discusses how digital 

tools, AI, and other external devices can help humans in decision-making and information 

management more efficiently. Further discussion of these four aspects will provide a broader 

perspective on how the concept of extended mind can be applied in the world of work and modern 

life. 

 

Thinking With the Body  

In the world of education, the concept  of thinking with the body described in The Extended 

Mind (Paul, 2021) has profound implications in improving the student learning experience . Annie 

Murphy Paul emphasizes that the thought process not only takes place in the brain, but also 

involves body movements, such as hand gestures and facial expressions, which can help 

understand and absorb information more effectively. For example, research in the field of 

embodied cognition has shown that the use of physical movements in mathematics learning, such 

as using hands to manipulate objects or creating diagrams in the air, can improve the understanding 

of abstract concepts in greater depth (Shapiro & Stolz, 2019) . The study is in line with Paul's idea 

that physical activity can speed up the learning process by providing a richer multisensory 
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experience. Therefore, teaching methods that integrate physical aspects of education, such as 

movement-based learning and interactive simulations, can optimize the way students understand 

and remember information (Micua et al., 2023). 

In the world of work, the benefits of thinking with the body are also very relevant, 

especially in fields that require complex problem-solving and creativity. The book The Extended 

Mind reveals that workers who use gestures and physical interaction with their environment tend 

to be more able to find innovative solutions compared to those who only rely on abstract thinking 

in their minds (Paul, 2021). This is supported by research that shows that individuals who are 

actively moving during the thought process—such as walking while talking or using their hands 

to describe concepts—are more likely to generate creative and innovative ideas in decision-making 

(Ionescu & Vasc, 2014). In the context of increasingly digital work, the use of these strategies can 

help workers maintain focus and increase productivity, especially when it comes to handling tasks 

that require a high level of concentration. Thus, an understanding of embodied cognition can help 

organizations design workspaces that support movement, such as providing areas for walking 

discussions or furniture that allows employees to stand while working. 

In addition, the integration of thinking with the body in the world of work is increasingly 

relevant in the era of artificial intelligence (AI), where many cognitive-based tasks have been 

automated. Paul (2021) highlights that although AI is capable of handling data analysis at high 

speeds, creativity and innovation are still human advantages that cannot be fully replicated by 

machines. Recent studies show that the use of gestures and body expressions can help humans 

build a deeper understanding of complex information and improve long-term memory (Wu, 2023). 

This indicates that workers who incorporate physical activity in their thought processes can be 

more adaptive and innovative in facing the challenges of a rapidly evolving job. Therefore, 

companies that encourage the use of embodied cognition strategies  in the work environment can 

improve the effectiveness of their teams (DeChurch & Mesmer-Magnus, 2010), especially in jobs 

that require collaboration and creativity. By understanding how the body contributes to thought 

processes, both in education and in the world of work, the concept  of extended mind can be the 

basis for the development of more effective learning and productivity strategies (Raja et al., 2019). 

 

Space and Environment Utilization 

In the world of education, the use of space and environment as cognitive extensions plays 

a crucial role in increasing the effectiveness of learning. This book highlights how classroom 

design can affect students' thinking and comprehension processes. Paul suggests that physical 

environments, such as lighting, space layout, and the availability of interactive areas, can facilitate 
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deeper and meaningful learning. This is supported by research that shows that a well-designed 

environment can increase student concentration and engagement in learning (Gupta & Howard, 

2018). Factors such as natural lighting, adequate ventilation, and spaces that allow movement have 

been shown to improve students' cognitive performance. Therefore, classroom settings that 

support active interaction and engagement can be an effective strategy in improving learning 

outcomes (Chen & Liu, 2024). 

In the world of work, optimal workspace design also contributes greatly to employee 

productivity and well-being. Paul (2021) explained that an office layout that supports flexibility 

and comfort can increase workers' focus and creativity. Research shows that workers who have 

control over their work environment—for example, being able to adjust the lighting or room 

temperature—report higher levels of satisfaction and productivity (Hanc, 2019). Factors such as 

noise reduction, availability of collaborative spaces, and relaxation areas have also been shown to 

improve work effectiveness (Raja et al., 2019). Thus, designing a workspace that takes into 

account the cognitive and emotional needs of workers can be key in creating an environment that 

is more supportive of innovation and mental well-being. 

In the era of artificial intelligence (AI), the use of space and environment as cognitive 

extensions is increasingly relevant in supporting the integration of technology in the workplace. 

Paul (2021) emphasizes that a well-designed work environment not only supports social 

interaction, but also allows for more effective use of digital tools. Recent studies show that flexible 

space arrangements can facilitate the use of AI for data analysis and decision-making (Zhang et 

al., 2024). With spaces designed for both individual and collaborative work, workers can more 

easily adapt to evolving technology. Therefore, companies that want to optimize the potential of 

AI in employee productivity should consider a workspace design that is able to accommodate the 

integration of technology effectively. 

  

Social Interaction 

 In the world of education, social interaction has an important role in improving students' 

cognitive capacity. The book highlights how discussion with peers and collaboration in a learning 

environment can strengthen understanding and accelerate learning. Paul emphasized that 

individual thinking is often not effective enough when done in isolation, and that interaction with 

others allows for an exchange of perspectives that enrich one's insights. Research also shows that 

cooperative-based learning and group discussions can improve student engagement, deeper 

understanding, and critical thinking skills (Bugajska, 2020; Wicaksono, 2024). In addition, a 
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supportive social environment also contributes to strengthening students' motivation and 

improving academic outcomes, showing that the social aspect of education cannot be ignored 

(Korpershoek et al., 2020). In the world of work, the concept of social interaction as a thinking 

tool also has major implications for productivity and innovation. Paul (2021) emphasizes that 

better decisions are often produced through discussion and collaboration between individuals, not 

just by the thoughts of individuals working alone. Research in the field of leadership neuroscience 

shows that effective interpersonal communication in organizations can improve problem-solving 

and accelerate strategic decision-making (Randolph, 2022). In addition, workplaces that encourage 

social interaction have been shown to have higher levels of satisfaction and productivity, as they 

allow employees to share ideas, provide feedback to each other, and develop innovative solutions 

together (Lindebaum & Langer, 2024). Therefore, companies that want to improve the efficiency 

and creativity of their teams must design a work structure that encourages social interaction, 

whether in the form of face-to-face meetings or digital platforms. 

In the era of artificial intelligence (AI), social interaction remains a key element that 

distinguishes humans from machines. Although AI can process and analyze large amounts of data 

quickly, the ability to understand emotional nuances and think contextually is still a human 

advantage. Paul (2021) highlights that humans tend to learn better in social environments that 

encourage discussion and exploration of ideas, while AI is only able to provide recommendations 

based on data patterns. Another study shows that the combination of human social interaction with 

AI support in decision-making can produce more accurate and balanced decisions than when 

relying solely on technology (Rastogi et al., 2022). Therefore, companies that want to make 

optimal use of AI must ensure that this technology is used as a supporting tool, not as a substitute 

for social interaction between workers. By understanding how social interaction contributes to 

cognitive enhancement, organizations can design more effective strategies for synergistically 

harnessing human and technological potential. 

 

Artificial Intelligence Integration 

In the world of education, the integration of artificial intelligence (AI) as a cognitive 

extension is increasingly playing an important role in improving the learning process. The book 

highlights how technology can serve as an extension of human thinking capacity, allowing for 

faster access to information and broader understanding. AI in education can help personalize the 

learning experience, allowing students to receive material according to their own pace and learning 

style. Recent studies have also shown that the use of AI in education can improve learning 

effectiveness by providing real-time feedback and recommendations tailored to student needs  

http://issn.pdii.lipi.go.id/issn.cgi?daftar&&&&&2338-5162


Journal Aristo (Social, Politik, Humanera) Vol. 13, No.2 (2023): July, pp. 729 - 741  

Social and Political Science Faculty, Universitas Muhammadiyah Ponorogo.  

p-ISSN 2338-5162 / e-ISSN 2338-5162 

  

735  

(Wilkens, 2020) . However, even though AI is able to provide significant cognitive support, human 

interaction is still necessary to understand the social and emotional context of the learning process. 

Therefore, AI should be integrated as a support tool that strengthens student engagement, not as a 

substitute for direct interaction between educators and learners. 

In the world of work, AI has become a tool that supports decision-making and employee 

productivity by automating repetitive tasks and providing faster data analysis. Paul (2021) 

emphasized that AI technology can help humans think more efficiently by handling tasks that are 

analytical, allowing workers to focus on more creative and strategic tasks. Research shows that AI 

used to support workers in decision-making can improve productivity, especially in environments 

that require complex analysis and processing large amounts of data (A G et al., 2023). While AI 

can help speed up work processes, the risk of overreliance on automation systems is also a concern, 

where workers may lose their critical and reflective thinking abilities if they rely too much on AI. 

Therefore, companies that implement AI in their operations need to ensure that these technologies 

are used to support, not replace, human cognitive skills. 

In the era of artificial intelligence, the balance between human and AI capabilities is key 

in creating a productive and innovative work environment. Paul (2021) highlights that AI should 

not only be relied on as an automation tool, but also as a partner in the human thought process. 

Recent studies show that companies that successfully integrate AI with human roles synergistically 

are able to achieve increased efficiency without sacrificing worker creativity and engagement 

(Hölzle et al., 2024). AI can be used to expand workers' cognitive capacities by providing data-

driven insights that support strategic decision-making, but still require humans to interpret 

information and implement solutions taking into account social and ethical aspects. By 

understanding how AI can be an extension of human thinking capacity, organizations can optimize 

these technologies to create a more adaptive, innovative, and human-oriented work environment. 
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Table 1. Aspect Summary 

Aspects Summary 

Thinking with the Body Body movements, such as hand gestures and facial expressions, have been 

shown to increase understanding and creativity in learning and problem-

solving. Teaching methods and work design that accommodate physical 

aspects can increase productivity and innovation. 

 

Space and Environment 

Utilization 

The physical environment, such as lighting, space layout, and ventilation, has 

a direct impact on concentration and cognitive performance. Flexible and 

collaborative workspace design helps increase creativity and work efficiency. 

 

Social Interaction as a 

Thinking Tool 

Collaboration and discussion with others accelerate information processing and 

enrich individual understanding. A work environment that encourages social 

interaction has been shown to improve job satisfaction and decision-making 

quality. 

 

Integration of Technology 

in the Cognitive System 

AI serves as a cognitive extension of humans by automating routine tasks and 

improving the efficiency of data analysis. The use of AI in education and work 

should be focused as a supporting tool, not a substitute for human skills. 

 

Analysis 

 Concept extended mind described in the this book shows that human thinking is not limited 

to the brain, but is extended through the body, environment, social interaction, and technology. 

The four aspects discussed—thinking with the body, the use of space and the environment, social 

interaction, and the integration of technology in the cognitive system—show that human cognition 

can be strengthened with the right external strategies. In the world of education, the use of physical 

movements in learning can improve students' understanding, while a well-designed learning 

environment helps create an atmosphere conducive to thinking deeper. In the workplace, this 

strategy is also relevant, where space design that supports flexibility and social interaction has 

been shown to increase employee productivity and creativity. This reinforces the argument that 

external factors are not just supportive, but essential components in increasing the effectiveness of 

human thinking. 

 While The Extended Mind presents a compelling argument for expanding our understanding of 

cognition beyond the brain, the book is not without its limitations. One of the primary weaknesses lies in 

its heavy reliance on anecdotal evidence and case studies, which, while engaging, may not always provide 

the rigorous empirical validation necessary for broad theoretical acceptance. Although the author references 

various cognitive science studies, some of the claims made in the book could benefit from deeper statistical 

analysis and more controlled experimental research. Additionally, while the book effectively highlights the 

significance of external cognitive tools, it does not sufficiently address potential cognitive overload or 
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dependency that might arise from over-reliance on external factors. For instance, while AI and digital tools 

can enhance thinking, excessive reliance on them could diminish individual problem-solving abilities, a 

nuance that the book does not explore in depth. 

 Another limitation of the book is its applicability across different socioeconomic and 

cultural contexts. The examples used in the book primarily focus on Western, middle-to-upper-

class environments, where access to cognitive-enhancing resources such as ergonomic 

workplaces, advanced technology, and collaborative networks is relatively abundant. However, in 

less privileged settings, where access to well-designed learning spaces, technology, and structured 

social support is limited, the practical application of the extended mind concept may be 

constrained. The book does not sufficiently address how these cognitive strategies can be adapted 

for diverse educational and workplace settings with fewer resources. Additionally, while the book 

provides a rich conceptual discussion, it lacks a structured, actionable framework that readers—

especially educators and business leaders—could implement systematically. More concrete 

guidelines or step-by-step applications would have strengthened the book’s practical impact. 

Despite these limitations, The Extended Mind remains a thought-provoking and valuable 

contribution to discussions on human cognition. 

 Social interaction and technology integration are two key elements that are increasingly 

dominant in the digital era. Collaboration in learning and work not only improves information 

processing, but also builds critical thinking and problem-solving skills (Harper, 2018; Wicaksono 

et al., 2021). In the context of an increasingly digitized world of work, AI plays a role as a tool 

that accelerates data processing and supports decision-making. However, as Paul (2021) 

emphasizes, AI should be used as an extension of human cognitive capacity, not as a substitute. 

Humans still have an advantage in context understanding, creativity, and empathy, which AI has 

not been able to fully replicate. Therefore, the balance between the utilization of AI and the 

development of human cognitive skills is a key factor in creating an innovative and efficient work 

environment. 

 Based on the discussion in this book, the main recommendation for the world of education 

and industry is to utilize the concept  of extended mind more strategically. Educational institutions 

need to adopt learning methods that are not only text-based, but also involve physical and 

interactive aspects. Meanwhile, business organizations must create a work environment that 

supports flexibility, social interaction, and collaboration between humans and AI. The book The 

Extended Mind is worth reading because it not only offers in-depth theoretical insights, but is also 

supported by a wide range of research relevant to the challenges of today's digital age. By 
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understanding how human cognition can be expanded through external factors, individuals and 

organizations can develop more effective strategies to improve learning, productivity, and 

innovation in various areas. 

 

 Conclusion 

 Understanding of extended mind challenging the traditional paradigm that considers the 

brain as the sole center of human thought and cognition. This book revealed that the thought 

process does not only occur in the brain, but also involves various external factors such as the 

body, environment, social interaction, and technology. In further analysis, it can be concluded that 

the involvement of external factors in the thinking process is not just a complement, but a 

fundamental part of human intelligence. Thinking with the body, for example, shows that gestures 

and physical movements contribute to problem-solving and creativity. Thus, the world of 

education and the world of work must begin to adopt a more integrative approach by taking into 

account physical elements in supporting cognitive development. Otherwise, human cognitive 

potential that can be improved through external factors will remain neglected. 

 Furthermore, the use of space and environment as well as social interaction in the thinking 

process affirms that human cognition is not an activity that occurs in a vacuum. Good 

environmental design can increase productivity and creativity, while social interaction enriches 

understanding and accelerates learning. In the context of work, organizations that create a flexible, 

collaboration-based environment tend to produce higher innovation compared to work structures 

that are too rigid and individualistic. However, the main challenge that arises is how to optimize 

the workspace and learning environment to truly support human cognitive expansion. If the 

environment is not well designed, both in educational institutions and in the workplace, then the 

impact can be opposite—limiting creativity and hindering the effectiveness of thinking. 

 In the era of artificial intelligence, extended minds are becoming increasingly relevant 

because AI is now acting as a cognitive extension of humans. AI is capable of handling complex 

data analysis and provides pattern-based insights that can aid in decision-making. However, as 

Paul (2021) emphasized, AI is not a substitute for human thinking, but rather a tool that strengthens 

human thinking. Therefore, the best strategy is not to fully adopt AI to replace humans, but to 

create a synergy between artificial intelligence and human cognitive skills. The world of work and 

education must understand that AI is only a tool that can speed up the thinking process, but still 

requires humans to interpret, contextualize, and make more holistic decisions. Thus, the 

application of the concept of extended mind in modern life not only helps to increase efficiency, 
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but also ensures that technology functions as a tool of human empowerment, not as a dominator 

that replaces the cognitive role of humans. 

  

 The book is not only offers innovative theories, but also provides a new perspective 

supported by empirical research on how humans can optimize their way of thinking through the 

body, environment, social interaction, and technology. Concept extended mind described in this 

book is not only relevant in the world of education and work, but also increasingly important in 

the era of artificial intelligence, where humans need to understand how AI can be a cognitive 

extension that strengthens thinking, not replaces it. With an engaging writing style and cutting-

edge research, this book is worth reading for academics, professionals, and anyone who wants to 

understand how to increase thinking capacity and creativity in everyday life. More than just theory, 

The Extended Mind offering practical insights that can be applied to create a more supportive 

environment for learning, innovation, and human productivity in the modern era. 
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