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As communication technology continues to evolve, the relationship between humans and machines becomes increasingly complex. This
review article explores the emerging field of human-machine communication (HMC) and its implications for our understanding of the
concept of "medium.” By drawing on historical and theoretical approaches, we challenge the traditional notion of medium as a mere
channel for communication. Instead, we argue that in HMC, the machine itself becomes a producer of communication messages, blurring
the boundaries between medium and content. Our analysis highlights the need for a reconceptualization of the medium in HMC, one that
takes into account the unique characteristics of machine communication and the evolving role of human agency. Ultimately, this review
offers new insights into the ways in which technology is reshaping our understanding of communication, and the challenges and

opportunities this presents for scholars and practitioners alike.
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Introduction

The relationship between humans and machines has transformed in
recent years with the advent of new communication technologies
[1]. The rise of artificial intelligence (Al) has enabled machines to
engage in increasingly complex interactions with humans, leading
to the emergence of a new field of inquiry: human-machine
communication (HMC) [2]. As this field continues to develop, it
has become clear that traditional notions of the "medium™ as a
channel for communication may no longer be sufficient to fully
capture the complexities of HMC [3]. To fully appreciate the
unique characteristics of machine communication, it is important
to understand the evolving role of human agency in HMC. While
the technical and material functioning of computing technologies
contribute to the development of Al, humans also play a key role
in HMC [4]. As such, the concept of medium must be expanded to
account for the human component in HMC. In this review, we
explore the implications of this shift in perspective, and the need to
reconceptualize the medium in HMC to account for the evolving
role of humans and machines. This review article delves into the

growing field of HMC, examining its implications for our
understanding of the concept of medium. By drawing on historical
and theoretical approaches, we aim to challenge the traditional
notion of medium as a mere conduit for communication. Instead,
we argue that in HMC, the machine itself becomes a producer of
communication messages, blurring the lines between medium and
content. Our analysis of historical and theoretical approaches offers
new insights into the ways in which technology is reshaping our
understanding of communication. By challenging traditional
notions of medium, we are able to more fully appreciate the unique
features of HMC, and its potential to transform our understanding
of communication more broadly. This review highlights the
challenges and opportunities presented by HMC for scholars and
practitioners alike, as they seek to navigate this rapidly-evolving
field. Ultimately, the emergence of HMC represents a significant
development in the relationship between humans and machines,
and offers exciting new possibilities for the future of
communication. As we continue to explore this field, it is essential
to recognize the evolving role of humans and machines, and to
reconceptualize the medium to fully capture the complex dynamics
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at play. This review aims to contribute to this ongoing
conversation, offering a new perspective on the implications of
HMC for our understanding of communication, and the role of
technology in shaping our world.

Traditional Notions of Medium in Communication

The concept of medium has been central to the field of
communication studies since its inception, but its meaning and
significance have evolved over time. Traditionally, medium has
been understood as the channel or tool through which a message is
conveyed, whether that be through television, radio, newspapers,
or other forms of mass media. This understanding of medium has
been used to differentiate between different forms of
communication, and to categorize media according to their
characteristics and effects. One of the primary criticisms of this
traditional understanding of medium is that it tends to prioritize the
technical aspects of communication, such as the delivery
mechanism or the transmission system, over the social and cultural
dimensions of communication. As such, the medium is seen as a
neutral and objective tool, separate from the social and cultural
contexts in which it is used [5]. This focus on the medium as a
technical tool can obscure the ways in which communication is
shaped by human actors and social contexts. Furthermore, the
traditional notion of medium tends to treat medium and content as
distinct and separable categories, with the medium simply serving
as a conduit for the content. This view is problematic for several
reasons. First, it ignores the ways in which the medium itself can
shape and influence the content that is conveyed. Second, it
assumes a clear boundary between medium and content, when in
fact the two are often intertwined and difficult to separate [6].
Third, it fails to account for the fact that medium and content are
co-constructed by both human and non-human actors in
communication. These limitations of the traditional notion of
medium are particularly relevant in the context of human-machine
communication (HMC), which blurs the boundaries between
medium and content in new and challenging ways. In HMC, the
machine itself becomes a producer of communication messages, as
it generates responses and interactions based on algorithms and
programmed responses [7]. This blurring of the boundaries
between medium and content challenges the traditional
understanding of medium as a neutral tool, and highlights the need
for a reconceptualization of the medium in HMC. One potential
way to reconceptualize the medium in HMC is to draw on historical
and theoretical approaches that expand the concept of medium
beyond its traditional understanding. For example, media
archaeology approaches highlight the ways in which media
technologies have been co-constructed by social, cultural, and
historical factors, rather than simply emerging fully-formed from
technological progress [8]. Similarly, media ecology approaches
emphasize the interplay between human and non-human actors in

shaping communication practices and technologies [9]. Overall,
the traditional notion of medium in communication studies has
been criticized for its limitations in accounting for the social and
cultural dimensions of communication, as well as for its
assumption of a clear boundary between medium and content. In
the context of HMC, these limitations are particularly relevant, as
the machine itself becomes a producer of communication
messages. A reconceptualization of the medium in HMC, drawing
on historical and theoretical approaches, can help to address these
limitations and provide new insights into the complex and evolving
relationship between humans and machines in communication.

Understanding of medium as a channel for

communication

The concept of "medium" has been widely discussed and debated
in communication studies. Traditionally, medium has been defined
as a channel through which information is transmitted from a
sender to a receiver. This definition emphasizes the physical
aspects of communication, such as the technologies and platforms
used to convey messages [10]. One influential theorist who has
contributed to the discussion of medium is Marshall McLuhan. In
his book "Understanding Media: The Extensions of Man,"
McLuhan argued that the medium is not simply a passive channel,
but an active agent that shapes the way we perceive and understand
the world. He famously stated that "the medium is the message,"
meaning that the medium itself has a profound impact on the
meaning and reception of a message [11]. However, as
communication technology has continued to evolve, the traditional
definition of medium has been challenged. In the context of
human-machine communication (HMC), the concept of medium
becomes more complex, as the machine itself becomes a producer
of communication messages [12]. This blurs the boundaries
between medium and content, and raises questions about how we
should conceptualize medium in this context. Some scholars have
proposed new definitions of medium that take into account the
unique characteristics of HMC. For example, in their article
"Medium as Social Practice: A Technographic Approach to Media
Studies,” Bryan, Hingley-Jones, and Ruch argue that medium
should be seen as a social practice rather than a mere channel. They
suggest that medium can be understood as "the set of social and
technical arrangements, supported by associated discourse, that
make possible the production, circulation, and consumption of
cultural objects" [13,14]. However, as technology continues to
evolve, this definition has been challenged and redefined by
scholars in the field. In the context of HMC, the machine itself
becomes a producer of communication messages, which requires a
reconceptualization of the medium that takes into account the
unique characteristics of this form of communication. One
influential theorist who has contributed to the discussion of
medium is Harold Innis. In his book "The Bias of Communication,"
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Innis argued that media technologies have a profound impact on
the way societies develop and communicate. He emphasized the
role of media in shaping the political, economic, and cultural
landscape of societies throughout history [15]. Similarly, Marshall
McLuhan, in his seminal work "Understanding Media: The
Extensions of Man," argued that the medium itself is an active
agent that shapes the way we perceive and understand the world.
McLuhan famously stated that "the medium is the message,"
meaning that the medium itself has a profound impact on the
meaning and reception of a message [11]. However, as
communication technology has continued to evolve, the traditional
understanding of medium as a channel for communication has been
challenged. In the context of human- machine communication
(HMC), the medium becomes more complex, as the machine itself
becomes a producer of communication messages. This blurs the
boundaries between medium and content, and raises questions
about how we should conceptualize medium in this context. Some
scholars have proposed new definitions of medium that take into
account the unique characteristics of HMC. For example, Lev
Manovich and Andreas Kratky, in their article "Medium as Social
Practice: A Technographic Approach to Media Studies," argue that
medium should be seen as a social practice rather than a mere
channel. They suggest that medium can be understood as "the set
of social and technical arrangements, supported by associated
discourse, that make possible the production, circulation, and
consumption of cultural objects” [16]. Other scholars have
emphasized the importance of considering human agency in the
definition of medium. Bucher, Taina, in his article "Medium
Theory in the Age of Machine Learning," argues that medium
should be seen as a "co-creative process" between humans and
machines [17]. She suggests that we need to take into account the
ways in which humans and machines collaborate to produce
communication messages in HMC. The traditional understanding
of medium as a channel for communication emphasizes the
physical aspects of communication as a means of transmitting
information. However, as technology continues to evolve and the
role of machines in communication becomes more complex, the
definition of medium must be reconsidered to take into account the
unique characteristics of HMC.

Limitations of this traditional perspective

The traditional understanding of medium as a mere channel for
communication has been criticized for its limitations in accounting
for the complex interactions between humans and machines in
contemporary communication. This section will discuss the
limitations of the traditional perspective and how they highlight the
need for a reconceptualization of the medium in human-machine
communication. First, the traditional perspective does not
adequately account for the role of the machine in shaping the
content and form of communication. In human-machine

communication, the machine itself becomes a producer of
communication messages, rather than simply a passive channel for
transmitting messages. As such, the machine has agency in shaping
the communication process, and its characteristics and limitations
influence the messages that are produced [18]. Second, the
traditional perspective does not account for the unique
characteristics of machine communication, such as its ability to
process and analyze vast amounts of data in real-time. Machine
communication operates at a speed and scale that is impossible for
human communication, and this has implications for the way that
communication is produced and received [4]. Third, the traditional
perspective does not fully acknowledge the evolving role of human
agency in human-machine communication. While machines are
increasingly able to perform tasks that were once the exclusive
domain of humans, humans still play a key role in shaping the
communication process. In HMC, the human element remains
essential, as humans are the ones who determine the goals and
objectives of the communication, and who interpret and respond to
the messages produced by machines [19]. These limitations
highlight the need for a reconceptualization of the medium in
human-machine communication, one that takes into account the
unique characteristics of machine communication and the evolving
role of human agency. Such a reconceptualization would help to
better understand the complex interactions between humans and
machines in contemporary communication and would have
implications for both theory and practice.

The Emergence of
Communication

Human-Machine

The emergence of human-machine communication (HMC) as an
area of inquiry within communication and media studies has
brought attention to the unique relationship between humans and
machines in contemporary communication [20]. This section will
discuss the key developments in the emergence of HMC and the
implications of this body of work for our understanding of the
medium in communication. HMC can be traced back to the early
days of computing, with the development of natural language
processing and speech recognition technologies [21]. However, it
was not until the 1990s that HMC emerged as a distinct field of
study, with the development of advanced Al technologies and the
increasing use of machines for communication purposes [22].
Since then, HMC has grown rapidly, with scholars exploring the
various ways in which machines are used to facilitate
communication between humans, as well as the implications of this
for our understanding of communication and the role of technology
in society. One of the key developments in the emergence of HMC
has been the recognition of the need for a multidisciplinary
approach to studying the relationship between humans and
machines in communication. Scholars from a wide range of
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disciplines, including computer science, psychology, linguistics,
and communication studies, have contributed to the development
of HMC, bringing together diverse perspectives and approaches to
understanding the complex interactions between humans and
machines [23].

Another important development in the emergence of HMC has
been the recognition of the need for a reconceptualization of the
medium in communication. As discussed in the previous section,
the traditional understanding of medium as a mere channel for
communication is inadequate for understanding the complex
interactions between humans and machines in HMC. Instead,
scholars have argued for a more nuanced understanding of the
medium, one that takes into account the unique characteristics of
machine communication and the evolving role of human agency
[24]. The emergence of HMC has also highlighted the need for a
critical approach to studying the role of technology in society. As
machines become increasingly integrated into our communication
practices, scholars have raised concerns about the potential
consequences of this for issues such as privacy, autonomy, and
social inequality [25]. This has led to a growing interest in the
ethical implications of HMC and the need for a responsible
approach to the development and use of machine communication
technologies [4]. The emergence of HMC has brought attention to
the unique relationship between humans and machines in
contemporary communication and has highlighted the need for a
multidisciplinary and critical approach to understanding this
relationship. The implications of this body of work for our
understanding of the medium in communication are far-reaching,
challenging traditional notions of medium as a mere channel for
communication and calling for a reconceptualization of the
medium that takes into account the unique characteristics of
machine communication and the evolving role of human agency.

HMC as an emerging field of inquiry

Human-machine communication (HMC) is a relatively new area of
study that has emerged in response to the rapid development of
artificial intelligence (Al) and other forms of machine
communication technology. HMC is defined as the interaction
between humans and machines in which both parties communicate
through a combination of natural language, gestures, and other
forms of expression. This field has become increasingly important
as Al and other forms of machine communication have become
more sophisticated, and as the role of technology in human
communication has expanded. One of the primary goals of HMC
is to better understand the ways in which humans and machines can
work together to achieve shared goals, such as solving complex
problems or completing tasks more efficiently [26]. This requires
an understanding of the unique characteristics of machine
communication, as well as the ways in which machines can be
designed to communicate effectively with humans. HMC

researchers draw on a wide range of disciplines, including
computer science, psychology, linguistics, and communication
studies, in order to develop new models and theories of human-
machine interaction. One key aspect of HMC is the idea that
machines are not just passive tools, but active participants in the
communication process. This challenges the traditional view of the
medium as a passive channel through which messages are
transmitted. Instead, machines are seen as active producers of
communication messages, with their own unique characteristics
and limitations [27]. This has important implications for our
understanding of the role of human agency in communication, and
for the ways in which we design and use communication
technologies. Another important aspect of HMC is the role of
context in shaping human-machine interactions. Communication is
always situated within a specific context, and machines must be
designed to take into account the unique characteristics of different
communication contexts, such as the needs and expectations of
users, the cultural norms and values of different communities, and
the specific goals and objectives of different communication tasks.
This requires a deep understanding of the ways in which context
shapes human communication, as well as the ways in which
machines can be designed to adapt to different contexts [25].
Overall, HMC is an exciting and rapidly evolving field of study
that has the potential to transform our understanding of
communication and the role of technology in human society. By
drawing on insights from a wide range of disciplines, HMC
researchers are working to develop new models and theories of
human- machine interaction that can help us to design more
effective and efficient communication technologies, and to better
understand the complex ways in which humans and machines can
work together to achieve shared goals.

Implications of HMC for our understanding of medium

Human-machine communication (HMC) is a rapidly growing field
of inquiry that challenges traditional notions of medium in
communication. As machines increasingly become active
participants in communication processes, the distinction between
medium and content becomes less clear [28]. In this section, we
will explore the implications of HMC for our understanding of
medium. One key implication is that the machine itself becomes a
producer of communication messages, blurring the boundaries
between medium and content. As McQuail notes, “technology is
no longer just a channel, it is also a creative force that shapes
content”. This is particularly true in the case of artificial
intelligence (Al), which is designed to learn from its interactions
with humans and generate responses accordingly. In HMC, the
machine is not just a conduit for human messages, but an active
participant in the creation of communication content [29].
Furthermore, the emergence of HMC challenges the traditional
understanding of medium as a neutral and passive channel for
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communication. In the traditional perspective, the medium is seen
as a means of transmitting information from sender to receiver,
with little or no influence on the content of the message. However,
in the case of HMC, the medium itself is an active participant in
the communication process, shaping the content and meaning of
the message. As such, the medium cannot be separated from the
message, as they are deeply intertwined.

Another important implication of HMC is the need to
reconceptualize the role of human agency in communication.
While humans are still essential in the communication process,
their role is changing as machines become more involved. As Levy
and Gurevych note, “the machine is no longer a mere tool or
extension of human capability, but a partner, a mediator, and even
a co-author in communication” [30]. In HMC, the boundaries
between human and machine agency become increasingly blurred,
challenging traditional notions of authorship and control in
communication. Finally, the emergence of HMC raises important
questions about the nature of communication itself. As the machine
becomes an active participant in the communication process, it
challenges our assumptions about what communication is and how
it works. As Derrida notes, “The word communication has always
had within it the idea of a transmission, a passage, a crossing-over.
But what happens when the machine is no longer merely the
instrument of transmission, but also an element in the production
of meaning?” . In HMC, the machine is no longer just a tool for
transmitting messages, but an integral part of the communication
process itself [31]. In a nutshell, the emergence of HMC has
significant implications for our understanding of medium in
communication. As machines become active participants in the
communication process, the boundaries between medium and
content become blurred, challenging traditional notions of medium
as a passive and neutral channel for communication. Additionally,
the role of human agency in communication is changing, as
machines become increasingly involved. Finally, the emergence of
HMC raises important questions about the nature of
communication itself, challenging our assumptions about what
communication is and how it works.

The evolving role of humans and machines in HMC

The emergence of Human-Machine Communication (HMC)
challenges our traditional understanding of communication and the
role of medium. In HMC, machines are no longer just passive
channels for communication, but active producers of messages,
blurring the boundaries between medium and content. This raises
questions about the evolving role of humans and machines in
communication. HMC has been described as a "dialectical
interplay" between humans and machines [32]. While machines
have become more sophisticated in their ability to communicate,
humans still play a critical role in the process. Human input is
necessary for machines to learn and improve their communication

abilities, and humans also play a role in interpreting and responding
to machine-generated messages. This relationship between humans
and machines in HMC has been described as a "co-creation™
process [33]. The evolving role of humans and machines in HMC
has also been described in terms of agency. While traditional
notions of medium emphasize the role of human agency in
communication, HMC requires a reconceptualization of agency
that takes into account the active role of machines. HMC can be
seen as a "hybrid agency" in which both humans and machines
contribute to communication [34]. One area where the evolving
role of humans and machines in HMC is particularly relevant is in
the development of conversational agents, such as chatbots and
virtual assistants. These systems use natural language processing
and machine learning to communicate with humans in a way that
simulates conversation. While conversational agents have the
potential to improve communication efficiency and accessibility,
they also raise ethical concerns about transparency and control
[35]. Another area where the evolving role of humans and
machines in HMC is relevant is in the development of augmented
reality and virtual reality technologies. These technologies offer
new ways of interacting with machines and accessing information,
but also raise questions about the impact on human perception and
cognition [32]. Overall, the evolving role of humans and machines
in HMC requires a reconceptualization of agency and a rethinking
of the traditional boundaries between medium and content. As
HMC continues to evolve and shape the way we communicate, it
is important for researchers and practitioners to critically examine
the implications of these changes and consider ethical and social
considerations.

Historical Approaches to the Study of Medium &
approaches to media studies

The study of media has a rich history, and scholars have
approached the concept of medium from a variety of angles over
time. Some of the earliest discussions of medium focused on the
physical materials used to transmit information, such as papyrus,
parchment, and paper. In this context, medium was often
understood as a neutral conduit through which messages could be
conveyed, rather than an active participant in the communication
process [36]. In the 20th century, scholars began to expand their
definitions of medium to include more than just physical materials.
Marshall McLuhan's influential work on media ecology argued that
the medium itself shapes the message, and that different media
have different effects on the way we perceive the world around us.
This approach emphasized the social and cultural dimensions of
media, and helped to establish the study of media as a distinct field
of inquiry. Other scholars have taken a more materialist approach
to the study of medium, exploring the ways in which technologies
are designed and constructed to facilitate communication.
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Friedrich Kittler's work on media archaeology, for example,
explores the relationship between media technologies and the
broader historical contexts in which they emerge [37]. This
approach highlights the ways in which technologies are shaped by
the social and political forces that surround them, and how they in
turn shape the ways in which we communicate. In recent years,
scholars have begun to explore the implications of emerging
technologies for our understanding of medium. As HMC has
become a more prominent area of inquiry, researchers have
grappled with the challenges posed by machines that are both
channels and producers of communication messages. Some have
argued that the traditional notion of medium as a passive conduit
for information is no longer adequate to describe the complexities
of HMC [26]. Overall, historical approaches to the study of
medium have helped to shed light on the ways in which media
technologies are shaped by and shape the societies in which they
are embedded. By examining the material and cultural dimensions
of media, scholars have gained new insights into the role of
communication technologies in shaping our understanding of the
world around us.

Overview of historical approaches to media studies

Media studies is an interdisciplinary field that seeks to understand
the impact of media on society and culture. The study of media can
be traced back to the early 20th century when scholars began to
analyze the role of newspapers and other mass media in shaping
public opinion. Over time, the field of media studies has expanded
to include a wide range of media, including radio, television, film,
and digital media [38]. Historical approaches to media studies are
a key part of understanding the evolution of media and its impact
on society. These approaches examine the historical context in
which media was produced and consumed, as well as the social and
cultural factors that influenced media production and consumption
[39,40].

1. One of the earliest and most influential historical approaches
to media studies is the Frankfurt School. The Frankfurt School
was a group of scholars who were active in the 1920s and
1930s and who sought to understand the role of mass media in
modern society. They were particularly interested in the ways
in which mass media could be used to manipulate public
opinion and maintain the status quo. The Frankfurt School's
critical theory of media emphasized the importance of
understanding the political and economic structures that shape
media production and consumption.

2. Another important historical approach to media studies is
cultural studies. Cultural studies emerged in the 1960s and
1970s and was influenced by Marxist and feminist theory.
Cultural studies scholars sought to understand the ways in
which media contributed to the construction of social identities
and power relations. They emphasized the importance of

analyzing media texts in their cultural and historical contexts,
and argued that media could be a site of resistance and
subversion.

3. A third historical approach to media studies is the study of
media technologies. This approach emphasizes the importance
of understanding the historical development of media
technologies and their impact on society. Scholars in this
tradition have examined the role of technologies such as the
printing press, telegraph, radio, and television in shaping
political, economic, and cultural institutions.

4. A fourth historical approach to media studies is the study of
media industries. This approach focuses on the economic and
organizational structures that shape media production and
consumption. Scholars in this tradition have examined the role
of media corporations, government regulation, and labor
relations in shaping the media landscape.

5. Finally, a fifth historical approach to media studies is the study
of media audiences. This approach emphasizes the importance
of understanding the social and cultural factors that shape
media consumption. Scholars in this tradition have examined
the ways in which media audiences are constructed and the
role of media in shaping individual and collective identities.

In summary historical approaches to media studies provide
important insights into the evolution of media and its impact on
society and culture. These approaches emphasize the importance
of understanding the historical and cultural contexts in which
media is produced and consumed, and highlight the ways in which
media can both reflect and shape social and political structures.

The role of technology in shaping our understanding of
medium

The concept of medium has been a central focus of media studies
since its inception, and its definition has evolved over time.
Technological advancements have played a significant role in
shaping our understanding of medium, as new technologies have
created new modes of communication and expanded the
possibilities for expression. This section will provide an overview
of the role of technology in shaping our understanding of medium,
drawing on key historical developments in media studies. The
earliest approaches to the study of media were primarily concerned
with print media, such as newspapers and books, and their impact
on society. Marshall McLuhan's seminal work, "Understanding
Media: The Extensions of Man," published in 1964, argued that
media technologies shape the ways in which we perceive the world
around us, and that the medium itself is more important than the
content it conveys. McLuhan famously declared that "the medium
is the message,” suggesting that the form of the medium has a
greater impact on our consciousness than the information it carries.
This perspective emphasized the importance of understanding the
specific characteristics of each medium in order to comprehend
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their unique effects on communication and culture [38]. The
emergence of electronic media, such as television and radio, in the
mid-twentieth century led to new perspectives on medium, as
scholars began to grapple with the unique characteristics of these
new technologies. In his 1984 book "Amusing Ourselves to
Death,"” Neil Postman argued that television had fundamentally
altered our relationship to information and knowledge, and had
created a culture that valued entertainment over substance [41].
Similarly, Raymond Williams' 1974 book "Television: Technology
and Cultural Form" explored the social and cultural implications of
television as a medium, arguing that it had transformed the nature
of public discourse and the relationship between individuals and
society (Williams 2004). The advent of digital media in the late
twentieth century marked another significant shift in our
understanding of medium, as digital technologies introduced new
possibilities for communication and self-expression. Lev
Manovich's 2001 book "The Language of New Media" argued that
digital media had fundamentally transformed the relationship
between media producers and consumers, blurring the boundaries
between them and creating new forms of participatory culture [42].
Similarly, Henry Jenkins' 2006 book "Convergence Culture"
explored the ways in which digital technologies were transforming
the relationship between media industries, consumers, and culture
[43]. Overall, these historical approaches to media studies
demonstrate the ways in which technological developments have
shaped our understanding of medium, and how media technologies
have themselves become a focus of study. As new forms of
communication and expression continue to emerge, it is important
to remain attentive to the specific characteristics of each medium
and their unique effects on communication and culture.

The relevance of historical approaches for HMC

Historical approaches have been a cornerstone of media studies, as
they provide valuable insights into the ways in which media
technologies and communication practices have evolved over time.
Such approaches can be particularly relevant for studying emerging
fields of inquiry such as Human-Machine Communication (HMC),
which challenge traditional notions of medium and call for a
reconceptualization of this concept. In the context of HMC,
historical approaches can shed light on how communication
technologies have evolved and how their impact on society has
been shaped over time. For instance, scholars have drawn on
historical research to understand the development of various
technologies that are now essential to HMC, such as speech
recognition and natural language processing (NLP) systems
[44,45]. These technologies have a long and complex history that
has shaped their capabilities and limitations, and studying this
history can help us understand the challenges and opportunities
presented by HMC. Historical approaches can also highlight the
social and cultural contexts in which HMC has emerged. For

instance, the development of HMC technologies is closely
intertwined with the rise of the internet and the increasing
digitization of communication. This has created new opportunities
for communication across borders and cultures, but it has also
raised concerns about privacy, security, and the potential for abuse
of these technologies [4-46]. By examining the historical roots of
these concerns, we can better understand the social and cultural
factors that have shaped the development of HMC and how these
technologies have been received by different stakeholders.
Moreover, historical approaches can highlight the role of human
agency in the development and use of HMC technologies. While
machines are capable of producing communication messages, they
are ultimately designed and programmed by humans.
Understanding the historical context in which these technologies
were developed, and the values and assumptions that underlie their
design, can provide important insights into how they shape
communication practices and relationships between humans and
machines [47]. In addition to providing insights into the historical
and cultural context of HMC, historical approaches can also help
us think more deeply about the nature of medium in this context.
For instance, some scholars have suggested that historical
approaches can help us reconceptualize medium as a dynamic and
constantly evolving concept, rather than a static and fixed one [48].
By tracing the historical development of communication
technologies and practices, we can understand how different media
have emerged and evolved over time, and how they have been
shaped by social, cultural, and technological factors. This can help
us better understand the unique characteristics of HMC as a
medium, and how it is changing the way we communicate and
relate to machines. Inclusive, historical approaches have a lot to
offer for the study of HMC. By providing insights into the
historical and cultural context of these technologies, the role of
human agency in their development, and the nature of medium in
this context, historical approaches can help us better understand the
challenges and opportunities presented by HMC. Moreover, they
can help us develop a more nuanced and dynamic understanding of
medium that is better suited to the complex and rapidly evolving
landscape of contemporary communication.

Theoretical Approaches to the Study of Medium

Theoretical approaches to the study of medium have played a
crucial role in expanding our understanding of communication and
its relationship with technology. These approaches provide us with
a framework for analyzing how mediums shape and influence the
communication process, and how they are influenced by social and
cultural factors. One important theoretical approach is Marshall
McLuhan's concept of "the medium is the message." McLuhan
argued that the medium itself, rather than the content it carries, is
the most significant aspect of communication. He claimed that
different mediums have unique properties that shape the way we
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perceive and understand messages, and that these properties have
a profound impact on society as a whole [38]. Another important
theoretical perspective is Harold Innis' concept of "time-biased"
and "space- biased" mediums. Innis argued that different mediums
have different characteristics that influence the way information is
transmitted and stored, and that these characteristics can be
classified as either time-biased or space-biased. Time-biased
mediums, such as stone tablets and parchment, are durable and
long-lasting, and tend to preserve information over time. Space-
biased mediums, such as radio and television, are ephemeral and
fleeting, and tend to transmit information over large distances
[49,50]. A third theoretical approach is Walter Benjamin's concept
of the "aura" of a work of art. Benjamin argued that the advent of
reproduction technologies, such as photography and film, had
diminished the authenticity and uniqueness of art. He claimed that
the original artwork possessed an "aura™ that was lost in its
reproduction, and that this loss had profound implications for the
way we perceive and value art [51]. These theoretical approaches
have been applied to a wide range of mediums, from print and radio
to television and the internet. They have helped us to understand
how different mediums shape our understanding of the world and
our place in it, and how they are influenced by social and cultural
factors. In the context of HMC, these theoretical approaches are
particularly relevant because they allow us to analyze how
technology is changing our understanding of communication and
the role of the medium. McLuhan's concept of "“the medium is the
message" is particularly relevant, as it highlights the importance of
understanding the unique properties of different mediums in order
to understand the communication process [38]. Innis' concept of
time-biased and space-biased mediums is also relevant, as it allows
us to understand how technology is changing the way information
is transmitted and stored. Benjamin's concept of the "aura” of a
work of art is also relevant, as it highlights the importance of
understanding the authenticity and uniqueness of communication
in the context of HMC [49,50]. Overall, theoretical approaches to
the study of medium provide us with a powerful tool for
understanding the complex relationship between technology and
communication. They allow us to analyze how technology is
changing our understanding of communication, and to identify the
unique properties of different mediums that shape the
communication process. By combining historical and theoretical
approaches, we can gain a deeper understanding of the role of
medium in communication, and how it is evolving in the context
of HMC.

Overview of theoretical approaches to media studies

Theoretical approaches to media studies encompass a broad range
of perspectives and frameworks for understanding the role of
media in society. These approaches draw from a variety of

disciplines, including sociology, cultural studies, and philosophy,
and are often informed by historical and technological contexts.
One prominent theoretical approach to media studies is cultural
studies. Cultural studies emerged in the 1960s and 1970s as a
response to traditional media studies, which tended to focus on the
effects of media on audiences rather than the social and cultural
contexts in which media operate. Cultural studies emphasizes the
importance of power relations and cultural practices in shaping
media representations and audiences' interpretations of those
representations [52]. Another important theoretical approach is
political economy. Political economy emphasizes the economic
and political structures that shape media production and
consumption. This approach sees media as a part of a larger system
of power relations and emphasizes the role of media ownership,
regulation, and distribution in shaping media content and its
reception [53]. Feminist media studies is another theoretical
approach that emphasizes gender and sexuality in media
representation and production. Feminist media scholars have been
particularly interested in exploring how media representations
reinforce gender and sexual norms and stereotypes, as well as how
media production practices may marginalize women and LGBTQ+
people [54]. Poststructuralism is a theoretical approach that
emphasizes the role of language and discourse in shaping our
understanding of media and society. Poststructuralists argue that
meaning is not fixed but rather constantly negotiated through
language and discourse, and that power relations are embedded in
those discourses [55]. Finally, media ecology is a theoretical
approach that emphasizes the relationship between media
technologies and human society. Media ecology scholars argue that
media technologies are not neutral tools but rather shape our social
and cultural environments. This approach emphasizes the need to
study media in their broader ecological context, including their
historical, technological, and cultural dimensions [56]. These
theoretical approaches offer different perspectives on the role of
media in society, and each has its strengths and limitations.
However, they all emphasize the importance of understanding
media in its broader social and cultural context and recognizing the
complex relationships between media, power and culture.

The potential for theoretical frameworks to inform HMC
research

The study of human-machine communication (HMC) has emerged
as an important field of inquiry within communication and media
studies, presenting new challenges and opportunities for scholars
and practitioners. As HMC blurs the boundaries between human
and machine agency and challenges traditional notions of medium,
theoretical approaches have the potential to inform and guide
research in this area. One theoretical framework that has been
applied to the study of technology and communication is Actor-
Network Theory (ANT). ANT emphasizes the role of both human

Citation: Asif M, Ali M (2023). Reconceptualizing the Medium in Human-Machine Communication: Historical and Theoretical Approaches.

SunText Rev Arts Social Sci 4(3): 162.



s SUNTEXT REVIEWS

Asif, SunText Rev Arts Social Sci (2023), 4:3

and non-human actors in shaping communication practices and
argues that these actors are interconnected and mutually
constitutive [57]. This perspective can be useful for understanding
the complex relationships between humans and machines in HMC
and how they co-construct communication messages. Another
theoretical approach that may be relevant to HMC is Social
Constructionism, which posits that reality is constructed through
social processes and that communication is a fundamental aspect
of this construction [58]. This perspective may be useful for
understanding how the social context and norms surrounding HMC
affect the way in which messages are produced and interpreted.
Similarly, the uses and gratifications approach focuses on how
individuals use media to fulfill particular needs and desires [59].
This perspective could be applied to HMC to understand why
individuals choose to communicate with machines and what needs
they seek to fulfill through these interactions.

Another relevant theoretical perspective is Media Ecology, which
emphasizes the ways in which communication technologies shape
human perception and cognition [38]. This perspective could be
applied to HMC to understand how the use of machines as
communication partners may affect the way in which individuals
think about and interpret communication messages. Finally,
Critical Theory, which emphasizes the power dynamics and social
inequalities inherent in communication practices [60], could be
applied to HMC to understand the potential implications of the
increasing use of machines as communication partners. For
example, scholars may examine whether certain groups are more
likely to use or be excluded from HMC and how this affects power
relations and social inequalities. While these theoretical
frameworks may offer useful insights for studying HMC, it is
important to note that they are not without their limitations. For
example, some have criticized Actor-Network Theory for its focus
on the agency of non-human actors at the expense of human agency
[57]. Similarly, Social Constructionism has been criticized for its
focus on the role of discourse and its neglect of material and
technological factors [61]. Despite these criticisms, however, these
theoretical approaches may offer valuable perspectives for
studying HMC and understanding the evolving relationship
between humans and machines in communication. In brief,
theoretical approaches have the potential to inform and guide
research in the emerging field of human-machine communication.
By drawing on theoretical perspectives such as Actor-Network
Theory, Social Constructionism, uses and gratifications, Media
Ecology, and Critical Theory, scholars and practitioners may be
better equipped to understand the complex relationships between
humans and machines in communication and the unique challenges
and opportunities presented by HMC.

The need for new theoretical frameworks to account
for machine communication

The emergence of Human-Machine Communication (HMC) has
challenged traditional understandings of communication and the
role of medium. As discussed earlier, the machine is not only a
channel but also a producer of communication messages, blurring
the boundaries between medium and content. This creates a need
for new theoretical frameworks that can account for machine
communication in a more comprehensive manner. One potential
theoretical framework that can be applied to HMC is Actor-
Network Theory (ANT). ANT views technology as an active agent
in shaping social relations and communication processes [62].
From this perspective, the machine is not seen as a passive tool but
rather an active participant in the communication process. ANT can
help researchers understand the complex interactions between
humans and machines in HMC and highlight the role of agency in
shaping these interactions. Another theoretical framework that has
been applied to HMC is the notion of "posthumanism."”
Posthumanism challenges the traditional boundaries between
human and non-human entities and views them as interdependent
actors in shaping communication processes [63]. This framework
can help researchers explore the implications of HMC for our
understanding of the human and the non-human, and the potential
for new forms of communication that blur the boundaries between
the two. A third theoretical framework that can be applied to HMC
is the notion of "mediation." Mediation theory views
communication as a process that is mediated by technologies,
cultural norms, and power relations [64]. This perspective can help
researchers understand the role of technology in shaping
communication processes and how the machine can be seen as a
mediator rather than a simple channel for communication.

In addition to these theoretical frameworks, there is also a need for
new approaches that can account for the unique characteristics of
machine communication. One such approach is "machine agency,"
which views machines as autonomous agents capable of making
decisions and influencing communication processes [65]. This
approach can help researchers understand the complex interactions
between humans and machines in HMC and highlight the potential
for new forms of communication that rely on machine agency.
Another approach that can be applied to HMC is "computational
thinking," which views computation as a new way of thinking
about the world and problem-solving [66]. This approach can help
researchers understand the potential for new forms of
communication that rely on computational thinking and the role of
technology in shaping these processes. Inclusive, the emergence of
HMC highlights the need for new theoretical frameworks that can
account for machine communication in a more comprehensive
manner. While traditional approaches to media studies have
focused on the role of medium as a channel for communication,
HMC challenges this perspective by highlighting the role of
machines as active participants in the communication process. By
applying new theoretical frameworks and approaches, researchers
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can gain a deeper understanding of the implications of HMC for
our understanding of communication and the potential for new
forms of communication that rely on machine agency and
computational thinking.

Reconceptualizing the Medium in Human-Machine
Communication

As technology advances, the line between human and machine
communication continues to blur, challenging our traditional
notions of medium in communication. The emergence of Human-
Machine Communication (HMC) as an area of inquiry highlights
the need for a reconceptualization of the medium, taking into
account the unique characteristics of machine communication and
the evolving role of human agency. This section will explore the
potential avenues for reconceptualizing the medium in HMC. One
approach is to examine the role of algorithms in mediating
communication between humans and machines. Algorithms, which
are a set of instructions or rules followed by a computer program,
are increasingly being used in HMC, such as in chatbots, personal
assistants, and recommendation systems. These algorithms are
often designed to analyze and predict human behavior, influencing
the communication messages generated by machines. Therefore, a
reconceptualization of medium in HMC must account for the role
of algorithms in shaping communication messages [67]. Another
approach is to consider the materiality of machines in HMC. In
traditional communication, the medium is often viewed as a neutral
tool or channel for conveying messages. However, in HMC, the
machine itself is a material component of communication, with its
own physical properties and characteristics [68]. This materiality
has implications for the types of messages that machines can
generate, as well as the ways in which humans interact with
machines. Therefore, a reconceptualization of medium in HMC
must consider the material properties of machines. A third
approach is to examine the role of context in HMC. In traditional
communication, the medium is often considered separately from
the content, with the medium providing a neutral channel for
conveying the content. However, in HMC, the machine is both the
medium and the content, blurring the boundaries between the two.
This means that the context in which the communication takes
place is crucial in shaping the messages generated by machines
[58]. Therefore, a reconceptualization of medium in HMC must
account for the role of context in shaping communication
messages. Overall, a reconceptualization of the medium in HMC is
necessary to account for the unique characteristics of machine
communication and the evolving role of human agency. This
requires a multidisciplinary approach, drawing on insights from
media studies, computer science, and philosophy, among others.

The need to expand the concept of medium to account for
machine communication

The emergence of human-machine communication (HMC) has
challenged traditional notions of the medium as a mere channel for
communication. In HMC, the machine itself becomes a producer
of communication messages, blurring the boundaries between
medium and content. Therefore, there is a need to expand the
concept of medium to account for machine communication. One
approach to expand the concept of medium is to draw on existing
theoretical frameworks. For example, actor-network theory (ANT)
has been used to examine the role of non-human actors, such as
technology, in shaping communication practices [57]. This
theoretical framework views communication as a network of actors
that includes both human and non-human elements, and
emphasizes the agency of non-human actors in shaping
communication practices [69]. By applying ANT to HMC,
researchers can better understand the dynamic relationship
between humans and machines in communication. Another
theoretical framework that can be used to expand the concept of
medium is media ecology. Media ecology explores the relationship
between technology, media, and culture, and how they shape
communication practices. This theoretical framework emphasizes
the interdependence of technology and culture, and how they
influence each other. By applying media ecology to HMC,
researchers can better understand how machines are not only tools
for communication, but also shape the communication
environment and culture [38]. In addition to drawing on existing
theoretical frameworks, there is a need to develop new theoretical
approaches that can account for machine communication. For
example, post-phenomenology is a philosophical framework that
explores the relationship between humans and technology [70].
This framework emphasizes the embodied and situated nature of
human-technology interactions, and how they shape perception
and experience. By applying post-phenomenology to HMC,
researchers can better understand the embodied and situated nature
of communication with machines. Another approach to develop
new theoretical frameworks for HMC is to draw on
interdisciplinary perspectives. For example, cognitive science and
artificial intelligence research can inform the development of new
theoretical frameworks for understanding machine communication
[71]. By drawing on insights from these fields, researchers can
develop more nuanced theoretical frameworks that account for the
unique characteristics of machine communication. Inclusive,
expanding the concept of medium to account for machine
communication is necessary to better understand the evolving
nature of human-machine communication. By drawing on existing
theoretical frameworks and developing new ones, researchers can
more fully explore the dynamic relationship between humans and
machines in communication.

The role of human agency in HMC and its implications
for our understanding of medium
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The emergence of Human-Machine Communication (HMC) has
challenged traditional notions of medium as a mere channel for
communication. In HMC, machines are not just the channels but
also the producers of communication messages, which has blurred
the boundaries between medium and content. The role of human
agency in HMC is crucial, as it determines the nature of
communication between humans and machines. This has
significant implications for our understanding of medium, which
needs to be expanded to account for the unique characteristics of
machine communication. Human agency plays a crucial role in
determining the nature of communication in HMC. Humans are the
ones who initiate communication with machines, and they also
determine the goals and objectives of the communication. In some
cases, machines may even be designed to facilitate human
communication with other humans. For example, social media
platforms use algorithms to match users with other users who share
similar interests or characteristics, thus facilitating human-to-
human communication [72]. However, the role of machines in
HMC cannot be overlooked. Machines are not just the channels but
also the producers of communication messages. They generate text,
images, and sounds that are communicated to humans. In some
cases, machines may even generate entirely new forms of
communication that would not be possible without them. For
example, chatbots are computer programs that simulate human
conversation and can be used for customer service, information
retrieval, and even psychotherapy [73]. The blurring of boundaries
between medium and content in HMC has significant implications
for our understanding of medium. Traditionally, medium was
viewed as a channel for communication, a passive conduit through
which messages were transmitted. However, in HMC, the medium
is an active participant in the communication process [30].
Machines are not just transmitting messages but are also generating
them, which challenges the traditional view of medium as a passive
conduit. To account for this, the concept of medium needs to be
expanded. The medium in HMC is not just a channel but also a
producer of communication messages. The concept of medium
needs to be reconceptualized to reflect the active role of machines
in the communication process. This requires a new theoretical
framework that takes into account the unique characteristics of
machine communication and the role of human agency in
determining the nature of communication. One potential
framework that can be used to understand the role of human agency
in HMC is Actor-Network Theory (ANT). ANT views human and
non-human actors as equally important in shaping social relations
and networks. In HMC, humans and machines are both actors that
shape communication networks. Humans initiate communication
with machines, but machines also generate communication
messages that shape the communication network. ANT provides a
framework for understanding how these actors interact and shape
communication networks [62]. Another theoretical framework that

can be used to understand the role of machines in HMC is
posthumanism. Posthumanism views humans and machines as part
of a larger network that includes non-human actors such as
animals, plants, and machines. In HMC, machines are not just
passive channels but active participants in the communication
process. Posthumanism provides a framework for understanding
the unique characteristics of machine communication and the role
of machines in shaping communication networks [63]. In a
nutshell, the emergence of HMC has challenged traditional notions
of medium as a passive conduit for communication. Machines are
not just channels but also producers of communication messages,
which has blurred the boundaries between medium and content.
The role of human agency in determining the nature of
communication in HMC is crucial, and this has significant
implications for our understanding of medium. The concept of
medium needs to be expanded to reflect the active role of machines
in the communication process. New theoretical frameworks such
as ANT and posthumanism can help us understand the unique
characteristics of machine communication and the role of machines
in shaping communication networks.

The potential of HMC to transform our understanding of
communication more broadly

The field of human-machine communication (HMC) has the
potential to transform our understanding of communication more
broadly by challenging traditional conceptions of communication
and the role of technology in mediating communication processes.
HMC involves the study of interactions between humans and
machines, including the design, development, and use of
technologies that enable such interactions. By examining the ways
in which humans and machines communicate with each other,
HMC offers new insights into the nature of communication itself
and the impact of technology on our social and cultural practices.
One way in which HMC can transform our understanding of
communication is by challenging traditional dichotomies between
human and non-human actors in communication processes. In
traditional approaches, communication is often seen as a process
that involves human actors using technologies as tools or channels
to transmit messages to other human actors [74]. However, HMC
emphasizes the agency of machines in communication processes
and challenges the notion that they are passive tools for human
communication. Machines can generate their own messages,
respond to human input in sophisticated ways, and even learn and
adapt to human communication patterns over time . This suggests
that we need to expand our understanding of communication to
account for the active role of machines in communication
processes. Moreover, HMC can transform our understanding of
communication by challenging the idea that communication is a
purely linguistic or semiotic process. In traditional approaches,
communication is often seen as a process of encoding and decoding
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messages through the use of language or other symbolic systems
[26]. However, HMC emphasizes the role of non-linguistic
modalities in communication, such as facial expressions, gestures,
and other forms of nonverbal communication that are used in
human-machine interactions. This highlights the need to develop
new theoretical frameworks that can account for the diverse range
of modalities used in HMC.

Another way in which HMC can transform our understanding of
communication is by highlighting the importance of context and
situatedness in communication processes. In traditional
approaches, communication is often seen as a process of
exchanging information that is largely independent of the social
and cultural context in which it occurs. However, HMC
emphasizes the importance of context in shaping the nature and
meaning of communication, particularly in the design and use of
technologies that mediate communication processes [75]. This
suggests that we need to develop new theoretical frameworks that
can account for the complex interplay between technology, social
context and communication practices. HMC can transform our
understanding of communication by challenging traditional views
of technology as neutral or value-free. In traditional approaches,
technologies are often seen as passive tools that are used to
facilitate communication processes, with little consideration given
to their broader social and cultural implications. However, HMC
emphasizes the need to consider the broader ethical and social
implications of technologies used in communication processes,
particularly in light of the growing role of machine learning and
artificial intelligence in these processes [76]. This suggests that we
need to develop new theoretical frameworks that can account for
the complex interplay between technology, ethics, and
communication practices. In a nutshell, the field of human-machine
communication has the potential to transform our understanding of
communication more broadly by challenging traditional
conceptions of communication and the role of technology in
mediating communication processes. By emphasizing the active
role of machines in communication, the importance of non-
linguistic modalities, the significance of context, and the ethical
and social implications of technology, HMC offers new insights
into the nature of communication and the impact of technology on
our social and cultural practices.

Challenges and Opportunities in Reconceptualizing
the Medium in HMCs

Challenges and Opportunities in Reconceptualizing the Medium in
Human-Machine Communication (HMC) is a crucial topic in the
field of communication studies. As technology continues to
advance, the line between human and machine communication
becomes blurred, requiring a new conceptualization of the medium.
While there are significant opportunities presented by this new

understanding of communication, there are also challenges to
overcome. One challenge in reconceptualizing the medium in
HMC is the need for a new theoretical framework that can account
for the unique characteristics of machine communication. The
traditional notion of medium as a channel for communication does
not adequately describe the role of the machine as a producer of
messages. A new framework must account for the complexity of
the relationship between humans and machines, as well as the
agency of both parties in the communication process. Another
challenge is the potential for loss of control over communication
content. As machines become more sophisticated, they are
increasingly able to produce their own messages [70]. This can lead
to concerns over the authenticity and accuracy of communication
content, as well as questions about who is ultimately responsible
for the messages produced by machines. Despite these challenges,
there are significant opportunities presented by the
reconceptualization of the medium in HMC. One opportunity is the
potential for increased efficiency and effectiveness in
communication. Machines can process and analyze large amounts
of data quickly and accurately, allowing for more targeted and
personalized communication. Another opportunity is the potential
for new forms of collaboration between humans and machines. In
some cases, machines may be able to contribute unique
perspectives and insights to communication processes that are not
available to humans alone. The reconceptualization of the medium
in HMC also has the potential to transform our understanding of
communication more broadly. By expanding our understanding of
the medium to account for machine communication, we can gain
new insights into the nature of communication itself [26]. This has
implications for a wide range of fields, from marketing and
advertising to politics and social movements. The challenges and
opportunities presented by the reconceptualization of the medium
in HMC are significant. While there are challenges to be addressed,
the potential for increased efficiency, new forms of collaboration,
and a transformed understanding of communication make this an
area of great importance for scholars and practitioners alike.

The challenges presented by HMC for scholars and
practitioners

The emergence of human-machine communication (HMC)
presents a range of challenges for scholars and practitioners alike.
These challenges are multifaceted and require a nuanced
understanding of the complex relationship between humans and
machines. One key challenge is the need to develop new theoretical
frameworks that account for the unique characteristics of machine
communication. As HMC blurs the boundaries between medium
and content, traditional conceptions of medium become
increasingly inadequate. Scholars and practitioners must grapple
with the question of how to conceptualize the machine as a
producer of communication messages, and how this affects our
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understanding of communication more broadly [58]. Another
challenge is the need to address the ethical implications of HMC.
As machines become increasingly integrated into human
communication, questions arise around issues of privacy, data
ownership, and the potential for bias and discrimination in
automated decision-making systems. Scholars and practitioners
must work to develop ethical frameworks that balance the potential
benefits of HMC with the need to protect human rights and dignity
[4].

Additionally, the rapid pace of technological change presents
challenges for scholars and practitioners in staying up to date with
new developments and emerging trends in HMC. As new
technologies continue to emerge, it is important for researchers and
practitioners to stay abreast of these developments in order to
develop effective strategies for leveraging these technologies to
improve communication outcomes. Despite these challenges,
HMC also presents a range of opportunities for scholars and
practitioners [26]. One key opportunity is the potential for HMC to
facilitate more effective communication across a range of contexts.
By leveraging the unique strengths of machines and humans, HMC
has the potential to improve communication outcomes in areas
such as healthcare, education, and business. Another opportunity is
the potential for HMC to foster greater inclusivity and accessibility
in communication. For example, speech recognition technologies
can facilitate communication for individuals with speech
impairments, while machine translation technologies can enable
communication across language barriers. Furthermore, HMC has
the potential to unlock new insights into human communication
and cognition. By studying the ways in which humans interact with
machines, scholars and practitioners can gain new insights into the
nature of human communication and the role of technology in
shaping our cognitive processes. Overall, the challenges and
opportunities presented by HMC highlight the need for scholars
and practitioners to work collaboratively to develop new
theoretical frameworks, ethical guidelines, and strategies for
leveraging the potential of HMC to improve communication
outcomes. By approaching HMC with a critical and open-minded
perspective, we can harness the potential of this emerging field to
create new and innovative approaches to communication that
benefit individuals and society as a whole.

The opportunities for new insights and understanding of
communication

The emerging field of human-machine communication (HMC)
presents both challenges and opportunities for scholars and
practitioners. While the unique characteristics of machine
communication challenge traditional notions of medium, they also
provide opportunities for new insights and understanding of
communication. In this section, we will explore the opportunities
presented by HMC and the ways in which they can contribute to

our understanding of communication. One of the most significant
opportunities presented by HMC is the potential to explore new
forms of communication. As machines become more integrated
into our lives, they are changing the way we communicate with
each other and with the world around us. For example, social media
platforms and chatbots have become popular tools for
communication, and they rely on machine-based communication
to function. By studying these new forms of communication,
researchers can gain insights into how technology is shaping our
social interactions and the ways in which we communicate [72].
Another opportunity presented by HMC is the potential to explore
new areas of research. As machines become more advanced, they
are opening up new areas of research in fields such as artificial
intelligence, robotics, and human-computer interaction. For
example, researchers are exploring the potential for machines to
learn from human behavior and adapt to changing circumstances
[77]. This research has the potential to revolutionize fields such as
healthcare and education, where machines can be used to provide
personalized support and assistance. HMC also presents
opportunities for interdisciplinary collaboration. The field of HMC
draws on expertise from a range of fields, including computer
science, engineering, psychology, and communication studies. By
collaborating across these disciplines, researchers can gain a more
comprehensive understanding of the challenges and opportunities
presented by HMC. This collaboration can also lead to new insights
and solutions that would not be possible through single- discipline
research.

Moreover, HMC presents opportunities for new applications of
technology. By developing new technologies that facilitate HMC,
researchers and practitioners can create new tools and platforms
that enable more effective communication [78]. For example,
virtual reality technology can be used to create immersive
communication experiences, while machine learning algorithms
can be used to analyze and synthesize large amounts of data to
support decision-making. Despite these opportunities, there are
also challenges that must be addressed. One of the primary
challenges is the need for ethical considerations in HMC research
and practice. As machines become more integrated into our lives,
it is important to consider the ethical implications of machine
communication. For example, researchers must consider issues
such as data privacy, algorithmic bias, and the potential for
machines to reinforce social inequalities [35]. Another challenge is
the need for ongoing research and development in HMC. As
technology continues to evolve, new challenges and opportunities
will emerge, and researchers must stay up-to-date with the latest
developments to remain effective in their work. This requires
ongoing investment in research and development, as well as a
commitment to interdisciplinary collaboration. Finally, there is a
need for education and training in HMC. As HMC becomes more
prevalent in our lives, it is important for individuals to have a basic
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understanding of how machine communication works and its
potential implications [11]. This includes not only technical
training but also education on ethical considerations and social
implications. In a nutshell, HMC presents both challenges and
opportunities for scholars and practitioners. While the unique
characteristics of machine communication challenge traditional
notions of medium, they also provide opportunities for new
insights and understanding of communication. By exploring these
opportunities and addressing the challenges presented by HMC,
researchers and practitioners can create a more comprehensive
understanding of the role of technology in shaping our
communication.

The potential for HMC to reshape our world

Human-machine communication (HMC) has already begun to
transform many aspects of our daily lives, from how we work and
interact with technology to how we receive healthcare and
education. As HMC continues to evolve and become more
sophisticated, there are numerous opportunities for it to reshape our
world in ways that we have yet to fully understand. One area where
HMC is likely to have a significant impact is in the workplace.
With the rise of automation and artificial intelligence, many jobs
that were once performed by humans may soon be performed by
machines. This shift will require us to rethink the role of human
workers and develop new approaches to training and education that
take into account the changing nature of work [79]. Another area
where HMC is likely to have a transformative impact is in
healthcare. As machine learning algorithms become more
sophisticated, they have the potential to revolutionize how we
diagnose and treat illnesses, and how we develop new treatments
and medications. Already, there are examples of Al-powered
diagnostic tools that are able to detect diseases with a high degree
of accuracy, such as an algorithm developed by Google Health that
can identify breast cancer in mammograms with greater accuracy
than human radiologists [67]. In the realm of education, HMC has
the potential to provide new opportunities for students and teachers
alike. Virtual and augmented reality technologies, for example, can
allow students to explore complex concepts and scenarios in a more
immersive and engaging way. And intelligent tutoring systems that
use machine learning algorithms can provide personalized
feedback and support to students in real-time, helping them to
master new skills and concepts more effectively. But the potential
for HMC to reshape our world extends beyond specific industries
or domains. As we become more reliant on machines for
communication and decision-making, our understanding of what it
means to be human is likely to shift. This may lead to new
philosophical and ethical questions about the nature of
consciousness, agency, and free will. Moreover, the integration of
machines into our social and political systems may have significant
implications for issues such as privacy, security, and inequality.

For example, as algorithms become more adept at analyzing and
predicting human behavior, there is a risk that they may be used to
manipulate individuals or groups for political or commercial gain
[26 & 77]. There are also concerns about the potential for machines
to perpetuate or even exacerbate existing biases and inequalities.
For example, a machine learning algorithm used by a US
healthcare provider to determine which patients should receive
extra care was found to be biased against Black patients [80]. And
in the realm of employment, there are concerns that algorithms
used for recruitment and hiring may perpetuate bias against certain
groups, such as women or minorities [81]. To realize the full
potential of HMC, it will be essential to address these and other
challenges, and to develop new frameworks and approaches that
take into account the unique characteristics of machine
communication. This will require collaboration and dialogue
among researchers, practitioners, policymakers, and members of
the public to ensure that HMC is developed and deployed in ways
that are ethical, transparent, and equitable. In brief, HMC has the
potential to transform our world in ways that are both exciting and
challenging. By harnessing the power of machines to communicate
and interact with humans, we may be able to create new
opportunities for learning, work, and healthcare. At the same time,
we must be mindful of the potential risks and challenges posed by
HMC, and work together to ensure that these technologies are
developed and deployed in ways that are responsible, equitable,
and beneficial for all.

Conclusion

In conclusion, the emerging field of Human-Machine
Communication (HMC) presents a fundamental challenge to
traditional notions of medium in communication. While the
traditional perspective views medium as a simple conduit for
communication, the unique characteristics of machine
communication in HMC call for a reconceptualization of medium
that takes into account the active role of machines in producing
communication messages. This requires new theoretical
frameworks and approaches to the study of medium, which in turn
can offer new insights and understanding of communication more
broadly. Despite the challenges presented by HMC, there are also
opportunities for scholars and practitioners to capitalize on the
potential of this new paradigm. By embracing HMC, we can gain
a deeper understanding of how technology is shaping our world,
and how we can best navigate the challenges and opportunities it
presents. Moreover, the potential for HMC to reshape our world is
immense, as it has the power to transform not only how we
communicate, but also how we live and work. However, there are
also potential risks and ethical concerns associated with HMC,
including issues related to privacy, bias, and control. Therefore, it
is crucial that scholars and practitioners approach this field with a
critical and reflective mindset, and engage in ongoing dialogue and
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collaboration to address these challenges. Overall, the study of
HMC represents a rich and complex field of inquiry, with the
potential to transform our understanding of communication and
shape our world in profound ways. As we continue to explore the
implications of this emerging field, it is important to remain
mindful of both the opportunities and challenges it presents, and to
approach it with a sense of curiosity, responsibility, and humility.

Implications for Future Research

Future research on reconceptualizing the medium in human-
machine communication (HMC) should focus on several key areas.
Firstly, there is a need for further exploration of the limitations of
traditional notions of medium and how they can be expanded to
account for machine communication. This could involve
examining the role of different types of technology in shaping our
understanding of medium, and the implications of this for HMC.
Secondly, future research could explore the potential for new
theoretical frameworks to account for machine communication and
the need to expand our concept of medium. This could involve
examining how existing theoretical approaches could be adapted to
better account for the role of machines in communication, or
developing entirely new frameworks to address this emerging field
of inquiry. Future research could focus on the practical
implications of reconceptualizing the medium in HMC, and how
this could reshape our world. This could involve examining the
potential for HMC to transform industries such as healthcare,
education, and entertainment, as well as the ethical and social
implications of these changes. Overall, the continued development
of HMC as a field of inquiry is likely to require collaboration
between scholars from a range of disciplines, including
communication studies, computer science, philosophy, and
sociology. By working together, researchers and practitioners can
better understand the challenges and opportunities presented by
HMC and develop new insights and understanding of
communication in the digital age.
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