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Abstract: In the era of artificial intelligence and fast technological development in the digital age, the instrumental role of
humans involved in the creative process is more and more repressed and replaced. The emergence of human—machine symbiosis,
therefore, represents a new paradigm, but many science and engineering positions focused on logical reasoning and pattern
recognition are prone to high levels of replacement by artificial intelligence. Conversely, uniquely human abilities, such as
artistic perception, aesthetic judgment and emotional experience, have shown incomparable advantages, and thus machine
computational intelligence and human artistic intelligence are complementary in nature. Following the key features of human—
machine symbiosis (mutual subject, distributed intelligence, and creative collaboration), this paper inspects the current state of
affairs that highly structured technical roles are more vulnerable to being deeply automated, advocates the strategic significance
of artistic thinking under this framework, and proposes “art-reason” integrated talent cultivation. Moreover, it puts forward
particular recommendations in three aspects: curriculum design, pedagogy, and practical platforms. This study concludes that the
primary goal of higher education in the age of human—machine symbiosis is not competition with technology, but the cultivation
of new talents that can achieve collaborative creation with machines and bestow humanistic values upon technology. Thus, arts
education should be promoted from general education to a strategic pillar in future talent cultivation.

Keywords: Human—machine symbiosis; Artistic empowerment; Art—science integration; Talent cultivation; Collaborative
creation

Online publication: March 26, 2026

1. Introduction: Human-machine symbiosis as a new mode of existence

Following the explosive development of generative artificial intelligence, humanity has entered a new and unprecedented
technological condition: man-made devices are not only a simple extension of human physical or cognitive capacity,
but increasingly delve into fields considered the most important part of human intelligence, such as language, image,
music, code, scientific reasoning, and so on. This transformation insists on a rethinking of a basic question: what type of
relationship should be built between humans and machines?

The proposal for “human—machine symbiosis” reinterprets this question from the point of sustainable development.
The relationship between the human and machine is no longer just that of user and tool, but of mutual incorporation, co-
evolution, and co-creation of human and machine. Here, machines are not the opposite of humanity, but instead represent
extended, reinforced, and collaborative sides of human intelligence. Humans need no longer live in fear of being replaced,
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but can further concentrate on the cultivation of their unique sense of artistic perception, feeling life, and creative
imagination, and become, in such a way, meaning-makers and directional leaders in collaborative systems. No longer
burdened by the daily labor that machines can perform, humans can instead concentrate on higher-order value judgment
and aesthetic creation, and realize their irreplaceable value through such symbiotic co-creation.

From this view, the paradigm question of this age is no longer how to avoid being replaced by machines, but how to
determine humanity’s irreplaceable value in a structure represented by human—machine symbiosis.

Going into this context, a new understanding of higher education reveals that training technical operators is not
enough, as machines can learn operational skills more efficiently. Similarly, a pure artistic creature education is also
limited, as individuals who are insufficiently trained to work with machines face lower efficiency and less information
access. A core of the purpose of higher education is therefore to develop “art-reason” integrated talents, who at one level
have the sensibility, imagination, and awareness of values that arise from artistic thinking; and are at another perfected in
logic, computation, and generative capability, hallmarks of machine intelligence. These are individuals who can become

both “meaning-makers” and “collaborative leaders” of the human—machine symbiotic ecum.

2. Human—-machine symbiosis: A new map for talent building in higher education

2.1. The “symbiotic replacement” of structured labor and its educational implications

The human—machine symbiosis does not negate substitution but rather defines its scope and limitations. In such scenarios,
highly structured tasks involving clear rules and verifiable results are increasingly taken up by the intelligence of the
machine. Such processes reflect not a mere substitution, but rather a labor transformation: those tasks that are suitable for
the machine are carried out by it, and the human, meanwhile, focuses on areas outside of the machine’s capabilities.

Recent labor market statistics have confirmed such a trend. By early 2026, around seven in ten routine coding
tasks on software development can be accomplished by Al models, with even higher ratios in data entry and basic
analysis. Crucially, the impact of such “symbiotic replacement” is uneven across different demographics. Analysis of
ADP compensation data carried out by Stanford University shows that from late 2022 to mid-2025, the number of
job applications from workers aged 22-25 involved in Al-affected sectors decreased 6%, whereas for older workers,
employment increased 6 to 9% !". This means that those whom the machine is replacing are precisely the standardized,
procedural types of knowledge that are emphasized in formal education, while experiential knowledge that depends on
the context of a certain situation, such as situational decision and the ability to tackle non-standard problems, serves as an
important human advantage.

If higher education keeps an emphasis on standardized knowledge and procedural training, it might lead to the end
result of graduates who are highly vulnerable to substitution. While at the same time, by laying more emphasis on the
training of capacities that could resist codify such as artistic perception, aesthetic judging, emotional expression, creative
imagination, higher education would be able to win a more durable human position in such a symbiosis system. That
highlights the necessity of cultivating “art-reason” integrated talent strongly.

2.2. The new requirements of talent competency structure in human-machine symbiosis
Human-machine symbiosis does not mean the withdrawal of humans, but instead the definition of the role of humans. As
the tasks that are monotonous and procedure-oriented are being taken on by the machine, it leaves the space that is being
filled by humans. Such a transformation raises the critical question: what competencies should be the character of the
future professional, and how to cultivate them in higher education.

First is the capability of meaning making, the machine can execute efficiently in tasks but cannot decide what
objectives are worth, the judgement of value, purpose, ethic is rely on the human experience, cultural background and
reasonable thinking. Who were capable of establishing meaningful goals and showing good judgment will be more
precious than those who just have the technical skill. We must strengthen the students’ humanistic literacy and value
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orientation of judgment.

Second, aesthetic judgement, although the machine can output products with metric conform. However, the really
creative products come out from the non-conformity and deviating from the boundary. Whether a design is touched or a
solution has the character is hard reduced to the algorithmic measures. The professionals in different fields have to be well-
equipped with the ability for more fine aesthetic sensitivity, through continuous practice.

Third is the capacity for a creative leap. The machine generation is mainly based on the combination and the diversity
of the existing data, while the innovative transformation usually involves establishing some unexpected connections
and going beyond the existing boundary. This capacity needs to be integrated in different fields and allow for the artistic
thinking and the technical rationality to interact effectively.

In sum, the picture of professionals in the era of human-machine symbiosis does not need more narrow specialization,

but a larger integration of competency.

3. Educational framework of human-machine collaborative creation based on artistic
thinking

3.1. The theoretical foundation of educational objectives: Why artistic thinking is irreplacable?

The concept of cultivating the “art - science” integrated talents is mainly based on a deeper reflection on the talent
requirements in the human-machine symbiosis era. While the traditional model of specialized education, which implies
the in-depth exploration in a special discipline and the accumulation of the standardized knowledge, is greatly being
challenged because the machine can acquire and utilize the standardized knowledge more efficiently and correctly than
human, the people can establish the connection between different domains, also integrate the artistic thinking to technical
rationality and give out the humanistic depth as an important aspect of the form which is beyond the logic of the algorithm
in human-machine symbiosis era.

To navigate to the question why artistic thinking is the focus of the educational objectives is necessary to return to the
ontological difference between the machine “generation” and the art creation of humans. Scholars have noted that the content
of the Nn Ai is essentially a probabilistic combination of existing data. While the machine can produce poems with metric
perfection, it cannot feel the midst of loneliness or the longing which described in the poems, and produce images with the visual
balance, although it cannot comprehend the hesitation and the resolve which implied in the process of painting *. The machine
“generation” is a type of symbolic occupation, but the creation of humans in art actually is the outpour of the experience.
According to the theory of the aesthetic regime of Jacques Ranciére, art re-arranges the distribution of the sensible and introduces
a new form of shared. Artificial intelligence cannot reach the existential feeling that is entailed in the artworks, nor can it have a

[3]

true aesthetic value . Other scholars further contend the fact that the emotional expressions of Al are the type of “pseudo

- emotion” which perhaps lessens the ability of humans facing reality .

3.2. Three dimensions of the competency structure
In this art-oriented view, the cultivation of the “art - science” integrated talents mainly depends on the integration of three
aspects that are related.

The first is the development of artistic perception and the capacity of aesthetics judgement is the basis. It involves
the sensitivity towards the art form, understanding of different cultural aesthetics, the ability to experience the emotional
meaning in the artworks, and the ability to make aesthetic judgments in creative practices. Secondly, the integration of
cross-disciplines and innovation of creation are the essential competitive edge of talents. This kinds of mastery of the
connection of the knowledge on different disciplines and translating the technical methods and art expression, transform
the aesthetic insight into a technical solution and solves various complex problems with creativity . This level is the
organic combination of the previous two levels, instead of a simple combination of the art and techniques, but the emergent
integration, that is to say, the “all is greater than the sum of parts”. Only by integrating the machine computation and
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human value sensitivity, emotional ephemerality and the creative insight could the people play the role of the “meaning-

. . . - 6
makers” in the process of human-machine symbiosis .

3.3. The practical orientation of the educational objectives

The cultivation of “art-science” integrated talents correspond the needs of society for three types of professionals, which
is the creative technology experts who integrate the ability of technical skill and art sensibility, who in the human-machine
co-construction, act as the “translator” who translate the art intention to technical instructions and translate the capability
of technology to the art language, which act as bridges between art and technology. They have to understand the limit
of the machine generation, is that through their processes can be assigned to the machine and the processes that must be
controlled by the human.

The second, the professionals who are cultural innovations leader can perceive the cultural values, guide the aesthetic
direction and save humanism in the context which is abounding on machine generated contents, to provide people with
values in the society which is in the era where the technology rationality is the threat of real experiences, to act as the
protector of the meanings and resist the spreading of “pseudo - emotion”.

The third, the cross-disciplinary problem-solver’s function is to integrate the art thinking and the technical methods to
solve the heavy and complicated problems of society. These people turn the integration skills into social values, so that the

technology is the real use of humans and the emotion that is contained in the human-machine symbiosis era .

4. Educational strategies for cultivating talent in the integration of “art and reason”

4.1. The curriculum system: Moving from “disciplinary segregation” to the integration of arts and
sciences

The traditional curriculum system is based on discipline boundaries; arts and science and engineering are covered by
different schools and associated with different training programs. To cultivate “art - science” integrated talents, the
curriculum system must undergo structural reconstruction ¥,

First, the institutions need to set up the bidirectionally embedded courses and modules. The course modules that are
needed for students who is engaged in the science and engineering, including the required or the elective for example
Introduction to the Artistic Thinking, Creative Design Workshop and Aesthetic Theory and Practice which should be set
up to the students’ the basic framework of artistic perception is beyond the training that in connection with the technical.
For the students of art, the course which includes Fundamentals of Programming, Al Tools and Applications, Data
Visualization and Introduction to Computational Aesthetics should be provided to develop students’ basic ability of dealing
with the machine system. This bidirectional building will be built on the premise that all students can get the necessary
interdisciplinary literacy .

Second, the universities need to design the core courses that integrate the arts and sciences. They could be content
focusing on Human-Machine Collaborative Creation, Generative Art, Computational Aesthetics, Creative Programming
and Digital Narrative. They should aim not only at the agglomeration of contents but the integration of the methodology.
For example in a course about the Human-Machine Collaborative Creation, the students should not only be discussed how
to use the capability of the Ai but should think critically the division of work in the human and the machine in the process
of co-construction, the ethic principles which is following the co-creation and the way of supporting the artistic agency that

formed in a process of the symbiosis systems'.

4.2. The teaching paradigm: Moving from “knowledge transmission” to “symbiotic co-creation”
The traditional teaching paradigm focuses on the transmission of established knowledge and is characterized by the passive

position of students. The cultivation of art and science integrated talents requires a paradigm shift towards “symbiotic co-
creation”, in which students actively apply the power of artistic thinking and technical skills in authentic situations of
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human-machine collaborative productions.

Along with this, the “curatorial” evaluations should be encouraged. Traditional assessments, including examination
and written assignments, could not assess and the integration ability. Solutions of other forms of evaluation should be
adopted, such as presentation of the portfolio, statement of creative and curatorial practices. The students have to present
their creative process, describe the strategies for human-machine co-construction and defend their aesthetic choices to their
project. This approach would align closer to the real situation.

4.3. The practice platforms: Moving from “disciplinary silos” to a “symbiotic ecosystems”

Cultivating the art-science integrated talents must go beyond the classroom and include a broader ecosystem that links
academic, industrial and social resources. The university should construct an interdisciplinary creative laboratory equipped
with generative Al, interactive devices, and virtual production systems. This laboratory offers a base and industry for
the integration of art and technology and invasions of the different backgrounds students’ collaboration, developing
interdisciplinary communication and integration skills.

5. Conclusions: The transition in the mission of higher education in the era of human-
machine symbiosis

The human-machine symbiosis is not just a technical situation but a feature of existence. This leads humanity to reexamine
the relationship between humans’ and technology’s intelligence, to re-establish education’s objectives and ways of
achievement, and to re-examine those abilities that are truly human, and therefore all the more valuable, in an age when
machines have become ever more intelligent. Looking to the future, higher education must break down the disciplinary
divide between the arts and sciences, re-elevating arts education from being a “general literacy” to being a “strategic
resource”. This does not de-emphasize technological education; rather, it reinforces and supplements it. It takes this step
only when technology and art are truly integrated into the individual, allowing humans, in the midst of the symbiotic
production of the human and the machine, not just to avoid displacement but to enter into their capacity as beings. This
expresses the deeper meaning behind “artistic empowerment” in the age of human-machine symbiosis. As computational
capabilities are delegated to the machines, humans are allowed to return to being human. The building of “art-reason”
integrated talent is exactly what prepares the way to such a return.
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