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This research delves into the complex dynamics of human-artificial
intelligence interaction, a field that has been growing exponentially in
recent years. This study is mixed-methods (quantitative-qualitative)
research in the field of human interaction and artificial intelligence. It
includes a methodical review of articles from the past five years in the
Web of Science database to identify and understand the evolving
dynamics in this field. The current research employed bibliometric
analysis with a co-occurrence technique. After examining related
theories, a conceptual model corresponding to co-occurrence clusters
is presented. The article provides an integrated analysis that identifies
artificial intelligence and its interaction with humans, and its
relationship to perception, technology acceptance, behavior, and
satisfaction. It offers an overview of human-artificial intelligence
interaction studies' current state and prospects. The findings of this
study indicated a significant shift towards human-centered artificial
intelligence, emphasizing the importance of cognitive and social
dimensions in the design and implementation of artificial intelligence
systems. These insights are invaluable to researchers and designers of
enterprise systems who aim to align Al advancements with human-
centered approaches and ensure that Al advancements are in
harmony with human needs and values.
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EXTENDED ABSTRACT

Introduction

This research addresses the complexities of human-artificial intelligence (AI)
interactions, an increasingly vital field due to exponential Al advancements in various
domains, including robotics and cognitive sciences. Traditional Al research has focused
on enhancing machine cognitive functions such as learning, interaction, and decision-
making, primarily through statistical machine-learning approaches. However, this
technical progress introduces new challenges in human-computer interaction (HCI),
notably in applying Al systems in human activities and processes. The study highlights the
necessity of understanding the cognitive, social, and communicative dimensions of Al It
argues that Al system design often overlooks these aspects, leading to inefficiencies and
potential miscommunications in human-Al interactions. This research aims to bridge the
gap in understanding the complex dynamics of human-Al interaction by examining
elements such as automation, system uncertainty, and goal complexity and their impact
on user awareness and interaction quality. The core question explores how situational
awareness in human-Al interaction affects users' cognitive and social responses,
hypothesizing that enhanced situational awareness in Al systems leads to more effective
and satisfying human-Al interactions.

The research in artificial intelligence (Al) primarily focuses on machine cognitive
functions concerning human interaction, such as perception, reasoning, learning,
interaction, and decision-making. Recent Al advancements, particularly in deep learning
and neural networks, have elevated machines to perform tasks at or beyond the human
level, challenging traditional guidelines in human-computer interaction. This
transformation underscores the need for more targeted research in human-Al interaction,
both conceptually and experimentally. Key factors such as uncertainty in Al capabilities and
complexity of Al outputs have been identified as primary challenges in Al design. The
interaction between system and user involves specific tasks and contexts, each with unique
characteristics shaping the interaction. This necessitates a multifaceted approach in Al
research, focusing on aspects like technical literacy improvement, data exploration
facilitation, and perception enhancement of Al's capabilities. The research also underscores
the importance of situational awareness in human-Al interaction, advocating for a
comprehensive examination of this dynamic to aid in the design of more effective and user-
friendly Al systems.

Methodology

In this study, a co-occurrence analysis approach was employed, providing a powerful
method to understand the dynamics and behavior within a specific field. Articles published
in the last five years from the Web of Science database were selected, focusing on the topics
of artificial intelligence (AI) and human interaction, particularly in human-robot interaction.
A specific search formula was utilized to refine the results. The VOSviewer software, a
specialized tool for bibliometrics, was used to analyze the data. This analysis identified co-
occurrence clusters, revealing the dynamics, trends, hot topics, and research directions in
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this field. Subsequently, a conceptual model corresponding to these identified clusters was
developed and justified with existing theories.

Results and discussion

The research categorized its findings into five distinct clusters. Cluster One, '"Human-Al
Interaction', focuses on Al technology and human factors leading to satisfaction. Cluster
Two, 'Human-Robot Interaction’, delves into Al functionalities in robotics and the challenges
therein. Cluster Three, 'Behavior’, explores human behaviors in societal contexts. Cluster
Four, 'Technology Acceptance’, links human and social parameters with technology. Finally,
Cluster Five, 'Perception’, examines human-related variables like cognition, without
significant overlap with the 'Behavior’ cluster. These clusters indicate a comprehensive view
of human-Al interaction, combining technical and human elements.

The research's primary finding is a conceptual model (Figure 1) comprising perception,
technology acceptance, behavior, and satisfaction, derived from a bibliometric analysis in
the human-Al interaction domain. The model reflects a transition towards human-centric
Al, emphasizing human factors in Al interactions. It integrates external factors (system
design features), cognitive responses (ease of understanding, perceived utility), emotional
reactions (attitudes towards technology use), and consequent behaviors. This model aligns
with the Technology Acceptance Model (TAM), suggesting that user-friendly and useful
applications are more likely to be accepted. Additionally, the study underlines the
importance of social exchange theory in understanding interactions, indicating that positive
actions in social environments lead to rewards, enhancing satisfaction and prompting
further positive behaviors. The study recommends collaborative research between
engineering and social sciences to enrich the field, highlighting the growing importance of
Al in social interactions and the need for strategic corporate and policy-level interventions
for better technology acceptance. The study also emphasizes the growing relevance of Al-
human interaction, especially in emerging technologies like chatbots. Executive managers
and policymakers are encouraged to focus on effective training programs to enhance
technology acceptance and integration in organizational strategies.

Artificial intelligence Applications and
performance challenges

[ Interaction tools and platforms ]

<—| Satisfaction I(—
A 2
[ Perception ]—> Technology acceptance —)[ Behavior ]

Figure 1. Human-Al interaction Conceptual model.
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Conclusion

The present study illuminates the evolving landscape of human-Al and human-robot
interactions, underscoring a paradigm shift towards human-centric Al systems. By
analyzing recent literature through co-occurrence analysis, it identified key thematic
clusters that are shaping the field. The research emphasizes the importance of
understanding and integrating human factors such as perception, behavior, and satisfaction
in Al development. The study's conceptual model, rooted in the Technology Acceptance
Model and Social Exchange Theory, offers a comprehensive framework for examining
human-AlI interactions. It highlights how user satisfaction and technology acceptance are
influenced by cognitive and emotional responses to Al systems. This research highlights the
tendency of new technology studies to be initially developed mainly by technical and
engineering groups, often without the involvement of social science experts. Despite equal
use of human and technological variables, there is a low intermingling of these aspects in
the study clusters. Therefore, it advocates for collaborative research between engineering
and social sciences, including psychology and business, to enrich the interdisciplinary
understanding of the subject matter The findings suggest a pressing need for
interdisciplinary collaboration in Al research, integrating insights from engineering,
psychology, and social sciences. This approach is vital for creating Al systems that are not
only technologically advanced but also socially attuned and user-friendly, paving the way for
more effective and satisfying human-Al interactions in various fields.
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