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Abstract

With the rapid development of science and technology, human-computer
interaction has penetrated into all aspects of our lives. From the popularity
of smartphones to the rise of virtual reality, the ways and means of human-
computer interaction are constantly evolving. The purpose of this paper is
to explore the future of human-computer interaction design trends and
thinking, and the interaction with the experience economy, digital survival
and technology relationship. We will discuss from the three aspects of user
experience, digital survival and technology relationship to provide some ideas
and references for the development of human-computer interaction design in
the future. Through in-depth research and continuous practical exploration,
we can foresee that the diversity and richness of human-computer interaction
design in the future will bring better experiences and more possibilities to
people’s lives.

Keywords

Design, Experience Economy, Digitization, Human-Computer Interaction
(HCI), Interaction Design

1. Introduction

Human-computer interaction (HCI) is a technology that enables efficient com-
munication between humans and computers through input and output devices.
It encompasses the provision of extensive information and prompts to users by
computers via output or display devices. HCI technology is a critical component
of computer user interface design and is intimately linked with several academic
fields including cognitive science, ergonomics, and psychology, positioning it as

the future of computer science. Scholars have spent nearly half a century study-
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ing computer production and programming; their next focus is on making
computers more accessible to a broader audience, rather than obliging humans
to adapt to computers. HCI encompasses a wide range of approaches: the first
wave focused on the competence of specific machines for performing specific
tasks, while the second wave emphasized contextualized use (Spence et al,
2013). Presently, HCI is evolving towards virtual reality and multi-channel di-
rections from command-based, graphical, and multimedia phases (Figure 1).

The development of HCI technology is not only about improving the respon-
siveness and accuracy of computer systems, but also about optimising the user
experience so that users can interact with computers in a more natural and intu-
itive way. By combining the theories of cognitive science, user interfaces can be
designed to be more in line with human thinking patterns and operating habits,
thus significantly improving user satisfaction and operating efficiency. At the
same time, the study of ergonomics provides important theoretical support for
HCI technology, and through the application of ergonomic principles, it can re-
duce the user’s fatigue and discomfort when using computers and enhance the
overall user experience.

In addition, the intervention of psychology has enabled HCI technology to
have a deeper level of improvement in understanding and satisfying users’ needs.
Through psychological experiments and user behaviour analysis, designers are
able to more accurately grasp the psychological expectations and usage habits of
users, thus developing more humane interactive interfaces. For example, the in-
troduction of affective computing allows computers to recognise and respond to
the user’s emotional state, thus providing more personalised and friendly ser-
vices. The application of this technology is not only limited to the traditional
computing field, but also shows a broad application prospect in various fields
such as healthcare, education and entertainment.

The third wave of HCI trends is reflected in the rise of virtual reality (VR) and
multi-channel interaction technologies. VR technology greatly expands the
scope and depth of HCI applications by enabling users to interact in a virtual
environment through immersive experience. Multi-channel interaction tech-
nology, on the other hand, provides a richer and more three-dimensional inter-
action experience by integrating multiple sensory information such as voice,
touch, and vision. The development of these technologies foretells that HCI will
continue to advance in the direction of greater intelligence and humanisation in
the future, and become an important force in promoting the progress of com-
puter science and technology.

HCI has ascended to the research dimensions of interdisciplinary integration
and complex system optimization (Boy, 2022). Mishra et al. (2023) assert that
the core of HCI lies in enhancing user experience to improve operational effi-
ciency and satisfaction. Reddy (2024) contends that HCI should focus on the
deep integration of artificial intelligence and human cognition to achieve higher
levels of intelligent interaction. The transition from focusing on interface design

to user experience and emotional interaction reflects the shift in research trends
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from single technology optimization to multidimensional human-centric care
(Pagar et al., 2024). HCI design is evolving towards greater intelligence and hu-
manization. The knowledge barrier in related research is manifested in the dis-
connection between interdisciplinary research and technological application
(Yang et al., 2023). Jiao (2022) emphasizes that HCI design needs to pay more
attention to user experience and social impact. However, current work lacks in
systematization and comprehensiveness. By clarifying the relationship between
interaction design and the experience economy, this paper aims to outline the
four major characteristics of HCI design in the digital context and to discuss its
relationship with technological ethics, thus highlighting the opportunities and
challenges in this field and exploring future HCI design pathways.

Cognitive
Science

Human-computer
Interaction

Ergonomice Psychology

Multichann
elisation

Figure 1. HCI related disciplines and trends.

2. HCI Design and the Experience Economy in the Future

2.1. Definition of the Experience Economy

Economic outputs exist in four categories—raw materials, products, services,
and experiences, with each category ascending in value (Table 1). The experi-
ence economy represents the fourth category of economic output, differenti-
ating experiences from services as distinctly as services differ from products
(Scitovsky, 1992).

Shedroff, in “Experience Design”, initially defined experience design as inte-
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grating consumer participation into the design process. This approach involves
using services as a “stage”, products as “props”, and settings as “backdrops” to
create delightful experiences during commercial activities. The generation of
experiences involves deliberately utilizing stories, stages, performers, and prod-
ucts as props to captivate consumers’ attention. However, the experience has al-
so been a long-unrecognized category of economic output. Indeed, the experi-
ence economy has always been around us, albeit often classified under services,
confounding mundane industries like dry cleaning, repairs, wholesale, and tele-
phone consulting. An experience involves personalized participation in events,
providing unique memories. It offers a new source of value for consumers; suc-

cessful product design creates agreeable consumption and usage experiences.

Table 1. Names and differences between the four economic outputs.

Primary product Offerings Service Experiences

Raw materials required ~ Physical manifestations  The intangible Memorable events
Hidden meaning for the production of required for service operations required to ~ needed to induce

the product delivery create the experience change
Economic pattern Agricultural economy Industrial economy Service economy Experience economy
Economic function Withdraw Fabrication Deliveries Build
Key attributes Naturalness Standardisation Customisation Individuality
Elements of demand  Diagnostic property Characterisation Behalf Feel

Purchasing a service results in a series of commercial activities. Simply put,
the experience economy involves spending money on a service that delivers sat-
isfaction—essentially a memorable experience akin to a theatrical performance
that involves personal participation. Disneyland is a prime example of the expe-
rience economy. Creating experiences has always been central to the entertain-
ment industry, offering complete products from stories to animations that pro-
vide unique, comprehensive sensory experiences. Customers may not remember
when they bought a cup, but they will always cherish memories of visiting Dis-
neyland with loved ones. The memorability of experiences, distinct from the ex-
changeability of raw materials, the tangibility of products, and the intangibility
of services, is a defining feature of the experience economy.

Experience economy is also a form of embodied cognition, a school of cogni-
tive psychology that has developed over the past half-century. Its core premise is
that the physical state of the body plays a crucial role in shaping cognition
(Shedroff, 2000). Unlike cognitive science, which views the human brain as a
functional organ while overlooking the intrinsic relationship between the body
and consciousness, the seminal work “The Embodied Mind” by Francisco
Varela, which adopts and expands on Merleau-Ponty’s phenomenological ideas,
advocates an enactive approach. This perspective posits that cognition is shaped
by sensory-motor interactions between the subject’s body and the environment.

Key viewpoints include: cognition depends on direct sensory and operational
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experiences; an individual’s sensory-motor capabilities are integrated within
physiological and cultural environments; and cognition, body, and environment
are inseparable, with cognition forming through the interplay between body and

surroundings (Li et al., 2024).

2.2. The Purpose of Experience Creation in the Experience
Economy

The substantive essence and the natural evolutionary trend of economic value,
namely the progression from primary products to products, then to services, and
ultimately to experiences, underscores a pivotal shift. This trajectory is propelled
by the increasing affluence of society. As posited by the economist Scitovsky
(1992), “The main manifestation of human affluence is the increased frequency
of social gatherings and consumption; individuals are likely to augment the
number of significant gatherings and festivals until they become routine practic-
es such as weekend dinners.” This parallels the indulgence procured through
monetary expenditure, where individuals frequently patronize tasteful restau-
rants, choosing venues with a festive ambiance or picturesque settings even on
non-holidays.

Although intangible and elusive, experiences are highly sought after primarily
due to their memorability, which embeds their value deeply within the human
psyche. Research by Kim and Yoon (2023) from Cornell University reveals,
“Purchasing experiences brings greater happiness compared to purchasing
products, yielding a higher satisfaction.” Concurrently, The Economist has
summarized recent economic studies on “pleasure”, concluding that “the joy de-
rived from experiences surpasses that of goods, the pleasure of leisure exceeds
that of adornments, and the satisfaction from employment transcends that of
possessing money itself (Scitovsky, 1992).” Evidently, the experiential economy

harbors the potential to significantly enhance economic benefits (Figure 2).

Economic
development
New references ﬂ Reminiscence
P —— )

New Scenarios lead to generat Satisfaction
New Markets Expectation
Primary
products,

Figure 2. How the experience economy can lead to greater efficiency.

2.3. The Future of HCI Design and the Experience Economy
Connection

“Experience” constitutes a critical research theme within the HCI discipline,

where the design of engaging and friendly textual phrases, as opposed to stark
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and rigid expressions, significantly appeals to users, resonating emotionally with
them. With the continual advancement of technology, new materials, technolo-
gies, forms, and concepts (Zuraikat, 2020) are increasingly integrated into prod-
ucts, elevating the conceptual dimensions of products. In this process, adhering
to the “user-centered” principle is crucial; users should be involved throughout
the iteration of product design. Consumer demand has shifted from functional
requirements to experiential demands; people are no longer satisfied merely with
the functionality of products but place greater emphasis on the experiences these
products facilitate. Currently, “experience” is poised to transcend the dichotomy
of function (science and technology) and aesthetics (art and design), with future
designs focusing more on comprehensive experiential aspects. As personalized
design reaches the pinnacle of functionality, the relationship between users and
products is becoming increasingly intimate, better satisfying users’ spiritual
needs.

For instance, Google’s smart glasses represent a cutting-edge wearable digital
device. Although smartphones are the most mature smart products currently
available, Google Glasses offer similar functionalities, serving as a second “aug-
mented reality display” (Lagerkvist, 2018). Their defining feature is the capabil-
ity to project information directly onto the lenses, allowing users to interact
hands-free at any time, facilitating information queries, file sending and receiv-
ing, selfies, or navigation and location tracking without the need for manual in-
put, thus alleviating many inconveniences and enhancing the software applica-
tion experience.

Experience design is a user-centric design approach that emphasizes address-
ing users’ emotions, needs, and experiences in the design of products or services.
The core of experience design lies in creating meaningful user experiences that
emotionally connect users to products or services. Applied across various fields
such as product design, interaction design, and service design, understanding
users’ needs and behaviors is imperative in experience design. By comprehend-
ing users’ backgrounds, habits, preferences, and other aspects, designers can de-
liver personalized experiences. Moreover, experience design also focuses on con-
sidering factors such as usability, accessibility, and maintainability from the us-
ers’ perspective.

As opposed to luxury goods that satisfy vanity, people prefer products with
high new-value ratios, shifting consumption towards the experiential economy,
as seen in the preferences of the youth for music festivals, comic conventions,
and various markets. Businesses are striving to create experiential opportunities,
adding elements that enhance the interactive feel between customers and prod-
ucts. For example, the new tea brand “Naixue’s Tea” has collaborated with the
Chinese animation “Heaven Official’s Blessing” to set up co-branded theme
stores. The stores are adorned with posters and displays related to “Heaven Offi-
cial’s Blessing”, attracting many young patrons to visit and take photos. Future
design will start with the younger demographic and gradually expand to include
older audiences, designing experiences suitable for diverse groups. Hence, future
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design should prioritize the experiential economy trend, as the experiential

economy will form a significant sector in future economic consumption.

3. The Future of HCI Design from a Digital Perspective

3.1. Four Characteristics of Digital Survival

The four defining characteristics of digital existence are the decentralization of
power, globalization, the pursuit of harmony, and empowerment (Ramoglu,
2019). It is critical to distinguish between “power”, a political construct signify-
ing coercive authority over others, and “rights”, a legal concept pertaining to
one’s entitlements to protect interests. Unlike rights, which are held by individu-
als and can be relinquished or transferred, power is typically wielded by state in-
stitutions and their functionaries, necessitating lawful and non-transferable ex-
ecution.

In the context of digital existence, the characteristic of decentralized power
does not align with state-level parliamentary or anti-autocratic systems; rather, it
indicates that an individual’s ability to exert personal influence is dispersed.
Globalization needs little explanation. The pursuit of harmony may be under-
stood as striving for peace and a balance between the spiritual and material
realms. The empowerment in digital existence uniquely allows individuals to
judge and surveil others, facilitating access to the fast-paced exchange of infor-

mation that can precipitate change.

3.2. Designing Interfaces for the Human-Machine Future of Digital
Survival

A principal tenet for future HCI design in digital existence is minimalism, en-
capsulated by the principle “less is more”. Functionality that comprehensively
understands user characteristics and the environmental context, capable of au-
tonomously executing or condensing signals, and that respects individual
preferences, is essential. An intelligent HCI interface acts as an informed in-
termediary that not only comprehends processes, fields of interest, and methods
but also appreciates the user’s tastes, tendencies, and social contexts, integrating
expertise with user understanding as an “agent”. Technologically driven product
development often overlooks user needs; thus, it is the designer’s duty to steer
technology towards more human-centered goals (Konstantakis & Caridakis,
2020).

3.3. Future HCI Design for Digital Survival

In digital existence, the keywords for future HCI design are customization, per-
sonalization, controllability, and accessibility. Against the backdrop of digital
existence, these elements represent the significant trajectories for the advance-
ment of HCI design (Figure 3).

Customization in the Digital Era. In the digital age, user needs are diverse, and

product requirements vary individually. Consequently, future Human-Computer
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Interaction (HCI) design must cater to personalized user demands, providing
tailored interactive experiences through data analysis and artificial intelligence
technologies. For instance, smart home systems may automatically adjust envi-
ronmental factors such as temperature, lighting, and humidity based on user
habits and preferences, enhancing the comfort of living experiences.
Personalization in HCI Design. With the widespread adoption of mobile in-
ternet and the continuous evolution of intelligent terminals, user personal in-
formation and preferences are extensively recorded and analyzed. HCI designs
of the future must leverage this data to integrate personal elements into product
design, thereby improving product usability and user experience. For example,
smartwatches could customize the watch face and straps based on user’s wrist

size and usage habits, enhancing comfort and convenience.

Digital Survival
AN

Customisation

Personalised

salouspus)
uolnew.ojul
yoeq puas

Controllable/adjustable

Barrier-free

v

Future human-computer interaction (HCI)

Figure 3. HCI design for digital production.

Control and Adjustability. In this digital era, users’ control and autonomy
over products are increasingly significant. Future HCI designs should thorough-
ly address user needs and psychology, facilitating product usage and functional-
ity through intuitive interfaces and feedback mechanisms. Smart speakers, for
instance, could employ voice recognition and natural language processing to al-
low users to effortlessly control music playback, inquire about the weather, and
set reminders, thereby increasing trust and reliance on the product. The design
philosophy enabling users to freely control product attributes and functions
through customizable interface elements, like "knobs," enhances product flexi-
bility and adaptability. Additionally, designers can employ intelligent technolo-
gies such as visual interface design, voice and gesture recognition to further ease
of use and user experience.

Accessibility in HCI Design. Future HCI design will increasingly focus on ac-
cessibility, with designers emphasizing equal usage opportunities for all users,
including those with disabilities or special needs. Accessible design aims to facil-

itate the convenient use of products or services by a broader audience, focusing
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on the emotional elements of design to evoke emotional resonance and identifi-
cation during use.

Designers must consider user needs and psychology, employing innovative
design techniques and technology to continually improve product usability and
user experience. At the same time, they should actively explore new interactive
models and interface design methods to meet the demands of the digital age and

the changing needs of users.

4. Dialectical Thinking about the Relationship between
Future HCI Design and Technology

4.1. The Future of HCI Design versus Technology

Dialectical considerations between future HCI design and technology encompass
several aspects: Interdependence: 1) Technological advancements afford new
possibilities and tools for design, while the demands and challenges of design
also drive technological innovation and progress. Design and technology foster a
symbiotic relationship where one cannot exist without the other; 2) Collabora-
tive Innovation and Balance: Design and technology require collaborative innova-
tion, working in tandem to achieve optimal outcomes. Design relies on technolog-
ical support to materialize its creativity, and technology seeks design guidance to
fulfill user needs. Finding a balance depends on designers’ understanding of
technology and technologists’ grasp of design principles. The evolution of
technology also impacts the roles and responsibilities of designers, who must
comprehend its potential and constraints to integrate it effectively into design.
Moreover, designers are responsible for considering the human and environ-
mental impact in their technological applications; 3) Human-centric Design and
Technological Essence: The aim of design is to meet human needs and desires,
with technology serving as the medium for realization. In combining design with
technology, designers must prioritize human-centric principles, applying tech-
nology to enhance human welfare. Furthermore, design can guide the direction
of technological development to serve human happiness and progress. This
combination should also consider the principles of sustainable development,
addressing challenges such as resource depletion and environmental pollution.
Designers are tasked with contemplating efficient resource use and environ-
mental protection to promote sustainable design and technological innovation;
4) The relationship between future design and technology is complex and multi-
dimensional, necessitating close cooperation and understanding between de-
signers and technologists to achieve innovative, sustainable, and human-centric
development. A principal objective of future HCI is to contribute to the quality
of life by designing for joy rather than merely the absence of discomfort (Bosch
et al., 2022).

4.2. The Logic of Science, Technology and Design

The contemporary interplay of science and art is one of mutual influence, bor-
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rowing, and integration. This intersection has unearthed an inherent progressive
logic within art design. The evolution of science has given rise to pragmatism,
prompting designers to integrate scientific theories for innovation to meet new
market demands. This innovative process, where design and technical thinking
converge, has propelled the exploration and extension of the integration of art
and science.

Upon the advancement of science and technology, designers continually re-
fresh their design thinking and methods, thereby fostering the ongoing devel-
opment of design. In this synergy, designers and scientists align at a common
starting point, unifying science and art. However, science and art remain as two
distinct systems with significant differences in thought processes and practical
methods. Scientific thinking, aimed at discovery and validation, emphasizes the
principles of being scientific, objective, reproducible, and testable. Artistic
thinking, on the other hand, is characterized by its sensibility and imagination,
accentuating subjectivity, innovativeness, and creativity, highlighting the signif-

icant distinction between them.

4.3. The Relationship between the Four Literacies of Science and
the Four Orders of Design

There are parallelisms between the four scientific proficiencies and the four or-
ders of design (Table 2). The scientific knowledge within the four scientific pro-
ficiencies, which entails understanding and cognition, correlates with the first
order of design where symbols intuitively convey cognition. Scientific methods,
which involve using models and field experiments to solve practical problems,
are akin to the second order of design, where physical models offer more intui-
tive pre-testing. Scientific interest, the continuous attention and exploration of
the physical world, matches the third order of design, where experiential interac-
tions are key to fostering ongoing engagement. Finally, the scientific spirit, a re-
spectful and pursuit-oriented attitude towards the physical world, aligns with the
fourth order of design, where systemic integration aids in better understanding

of the physical world.

Table 2. Points of match between the four literacies of science and the four orders of design.

The Four Literacies of
Science

Scientific knowledge Scientific method Scientific interest Scientific spirit

Design Four Order Conveyance/Symbol Constructs/Objects Interaction/Action Integration/Ideas

The four orders of design expand the scope of design objectives and prompt a
reevaluation of the essence of design. Their alignment with scientific thinking
means that when designers contemplate these orders, they inherently integrate
scientific reasoning. This is why the four orders of design can directly impact

contemporary design thinking, thereby inspiring design innovation.
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5. Discussions

This study echoes the following literature. Yang et al. (2012), through the intro-
duction of ‘affective computing’ theory, discussed the role of emotions in inter-
action design, while this paper specifically relates to the relevance of intelligent
interface design, revealing the forms of emotional factors in enhancing user ex-
perience. By incorporating affective computing into the design domain, Boehner
et al. (2005) explored how affective computing plays a role in user interaction
from a sociological perspective. In contrast, Konstantopoulos and Karkaletsis
(2013) argue that technical intuition is crucial for user experience. They intro-
duced the concept of “intuitive interaction” in interface design and discussed
how to enhance users’ intuitive operation experience from a psychological per-
spective. This paper applies affective computing specifically to intelligent inter-
face design, providing a new perspective for intelligent interaction. From a soci-
ological perspective, Stark and Hoey (2021) considers affective computing not
only as a technical issue but also as a reflection of social phenomena, offering a
bridge to evaluate and understand users’ emotional responses. The application of
affective computing in different historical periods shows significant differences,
challenging traditional design theories and providing empirical support for the
practical application of affective computing’s critical framework. In the field of
HCI, research typically focuses on “user experience” interactions, whereas in af-
fective computing, research elevates to the user emotion level. In the design field,
research often centers on how to meet user needs through design. Ghandi et al.
(2021) extended affective computing to the discussion of intelligent interfaces,
considering affective computing as a key factor in enhancing user experience.
This paper traces affective computing back to intelligent interface discussions,
expanding to emotional interaction design. Through interdisciplinary research
methods, this paper provides a concrete implementation pathway.

Recent studies continuously update the concept of HCI design. Zhang et al.
(2021) point out that the essence of HCI design is to achieve seamless commu-
nication and collaboration between humans and machines. Kulyk et al. (2014)
believe that the purpose of HCI design is to find the best fit between technology
and user needs. From a historical dimension, Sasse & Johnson (1999) state that
studying the past is to extract valuable experiences to guide future design and
innovation. This paper introduces related factors of multifactor interaction, ex-
ploring how different design concepts impact user experience, revealing the
adaptability of HCI in various application scenarios, and how to extend user sat-
isfaction through optimized design. From a sociological perspective, the social
dynamics inherent in HCI drive the bidirectional development of technology
and user needs. In the context of globalization, achieving innovation in HCI de-
sign within diverse cultures and complex demands becomes a crucial research
topic. Practically, the value of HCI design lies in its multi-level adaptability
mechanism and provides a new interdisciplinary perspective.

HCI design is embedded with and closely related to user behavior patterns,
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originating from a complex social and technological environment. The new era
of HCI concepts surpasses traditional interface design, merely achieving sin-
gle-function realization. Instead, it aims to establish a more intelligent and hu-
manized interactive system through multidimensional and multi-level design,
innovatively expanding the boundaries of user experience. To address the com-
prehensive development of HCI design in the context of digital and intelligent
eras, this paper proposes three levels of future HCI design implementation
paths: 1) Fundamental level, aiming to enhance the intuitiveness and usability of
the interactive interface by optimizing interface design and user feedback
mechanisms to improve user experience; 2) Intermediate level, aiming to realize
personalized and intelligent interactive functions by introducing artificial intel-
ligence and machine learning technologies, enhancing system adaptability and
response speed; 3) Advanced level, aiming to construct holistic optimization and
collaborative design of complex systems through interdisciplinary integration,
improving system performance and user satisfaction. Relevant literature over the
past two decades has mainly focused on exploring the first two levels, while this
paper provides theoretical frameworks and practical pathways for the realization
of the third level.

6. Conclusion

This article explores the trends and considerations in future HCI (Hu-
man-Computer Interaction) design, analyzing the mutual influences between the
experience economy, digital existence, and technological relationships. It dis-
cusses from the perspectives of user experience, digital life, and technological
relationships, offering insights and references for the development of future HCI
designs. By integrating various design keywords, the article suggests that innova-
tion should be promoted through practical wisdom and research capabilities in
design. The future direction of HCI aims to drive innovation, commercial suc-
cess, and a higher quality of life, encouraging a shift in design from mechaniza-
tion, electrification, and automation to intelligent systems.

Moreover, the paper delves into the future trends of HCI design and the in-
terplay between the experience economy, digital existence, and technology. It
provides strategies and references for the evolution of HCI design by elaborating
on three facets: user experience, digital existence, and technological relation-
ships. For future HCI endeavors, designers should focus on the trends and ap-
plications of emerging technologies while continuously innovating and devel-
oping user-oriented design solutions. Collaborative efforts with users, technical
experts, and interdisciplinary fields are crucial for creating interactive products

and services that are superior, innovative, and aligned with user expectations.
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