)

Check for
updates

College art and design enables artificial intelligence

Li He
GUANGDONG UNIVERSITY OF SCIENCE & TECHNOLOGY, Dongguan, China

lihe128@163.com

Abstract. With the rapid development of artificial intelligence technology, col-
lege education, especially in the field of art and design education, is undergoing
fundamental changes. This paper discusses the current situation of the applica-
tion of artificial intelligence in art design education in universities, and analyzes
the innovation and challenges brought by the empowerment of art design teach-
ing. Through the systematic analysis of the teaching process of traditional art
design in universities, the reform, advantages and challenges of the teaching
supporting mode after the introduction of artificial intelligence are thoroughly
discussed. The article also summarizes the iconic cases of Al in art and design
teaching, as well as the feasible implementation strategies.
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1 Introduction

Under the background of digitization and information, the teaching of art design in
universities is facing unprecedented opportunities for change. Artificial intelligence,
as the core driving force leading the fourth industrial revolution, has shown amazing
potential in education. Art and design teaching, as a subject highly dependent on crea-
tive and practical ability, usually requires a high degree of personalization and inter-
activity. The traditional teaching mode faces many challenges, such as the difficulty
of realizing the personalized feedback of students' creation, the limitations of real-
time interactive teaching, and the distributed management of course resources. The
introduction of artificial intelligence not only provides a path to these problems, but
also greatly broadens the teaching boundary in the field of art and design. ['Through
deep learning, adaptive teaching system and other technologies, it is possible to accu-
rately evaluate and guide students' design ability, and provide immersive teaching
experience with the help of virtual reality, augmented reality and other technologies.
This innovative integration has opened up a new way to improve the teaching quality
of art design and change the teaching paradigm in colleges and universities.
I Therefore, this paper aims to explore new models and strategies of art design educa-
tion driven by artificial intelligence, reflect on and conceive the role and influence of
Al in future art design education, in order to provide useful reference for academic
research and practice in related fields.
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2 Overview of Artificial Intelligence Technology

2.1  The Definition and Development Course of Artificial Intelligence

Artificial intelligence, the intelligent behavior displayed by artificial systems, has a
unique effectiveness in simulating, expanding and enhancing human intelligence.
Since the 1950s, this field has gradually shifted from theoretical research to practical
application, and has experienced the development process of "prosperity-decline-
prosperity". Initially, the researchers focused on building machines that could simu-
late human problem-solving and learning processes. With the progress of science and
technology, artificial intelligence has been divided into multiple branches, such as
machine learning, natural language processing and computer vision, and has achieved
remarkable results in these fields. Especially in this century, the rapid growth of com-
puting power and data scale, as well as the rise of deep learning technologies, have
brought a golden age for Al research. B1Today, the application of artificial intelligence
is not limited to research institutes, but also penetrated into the industry and People's
Daily life, leading and promoting a series of technological innovations.

2.2 Main Classification of Artificial Intelligence Technology

With the rapid development of science and technology, artificial intelligence technol-
ogy has become a hot topic in today's society. It can be divided into several catego-
ries, according to its function and application complexity, each of which has its own
unique features and application scenarios.

Rule-based expert systems are one of the earliest Al technologies. Such systems
handle and address domain-specific problems through preset rule libraries. For exam-
ple, a medical diagnostic specialist system can give preliminary diagnostic recom-
mendations based on the patient's symptoms and medical history, combined with the
rules in the medical knowledge base. “IThe technique, while simple and intuitive,
may seem inadequate in dealing with complex problems. Secondly, the emergence of
machine learning technology has brought new breakthroughs to artificial intelligence.
It enables computers to learn from data and make predictions and decisions without
explicit programming. B!Machine learning includes subdomains such as supervised
learning, unsupervised learning, and reinforcement learning. For example, in the field
of image recognition, computers can learn to identify various objects through large
amounts of labeled training data, and in the field of natural language processing, ma-
chine learning algorithms can analyze large amounts of text data to extract useful
information.

As a branch of machine learning, deep learning has received extensive attention in
recent years. It solves more complex problems by building multi-layer neural net-
works that simulate the way the human brain processes information. For example, in
the field of speech recognition, deep learning technology can identify different pho-
nemes and words in speech, and realize the high-precision speech-to-text function. In
addition, deep learning also plays a huge role in image generation, natural language
generation and other fields. Natural language processing technology and computer
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vision technology are also important branches in the field of artificial intelligence.
Natural language processing enables computers to understand and generate human
language, making human-computer interaction more natural and convenient. Comput-
er vision gives machines the ability to parse and understand visual information, allow-
ing machines to "understand” the world like a human being.®'These categories of
technologies support each other and jointly promote the comprehensive application
and development of artificial intelligence technology. With the continuous progress of
technology, artificial intelligence is constantly expanding its application scope in all
walks of life. In the field of art and design, artificial intelligence can analyze a large
number of works of art, extract artistic styles and creative skills, and provide artists
with creative inspiration and support for their creation. In the medical field, Al can
help doctors to make disease diagnosis and treatment plans, and improve the quality
and efficiency of medical care. In the financial sector, Al can analyze large amounts
of financial data, predict market trends and risks, and provide decision support for
investors. With the continuous development and innovation of technology, artificial
intelligence will play an important role in more fields and make greater contributions
to the development and progress of human society.

2.3  The Application Status of Artificial Intelligence in the Education
Field

The application of artificial intelligence in the field of education has become increas-
ingly mature, and has gradually changed the traditional teaching mode. The intelligent
teaching system provides students with customized learning resources and paths
through personalized recommendation algorithm. This system based on big data and
learning analysis can dynamically adjust the teaching content according to students'
learning status and progress. At the same time, intelligent evaluation tools can auto-
matically correct homework and exams, provide immediate feedback, and promote
students' immediate learning and teaching improvement for teachers. In terms of
teaching assistance, through natural language processing technology, intelligent assis-
tant can answer students' questions and conduct language teaching, and the applica-
tion of computer vision technology in distance learning and virtual laboratory also
greatly enriches the teaching means and learning experience. {!More broadly, Al has
shown great potential in curriculum design, student management, integration of edu-
cational resources, and improvement of educational equity. Of course, the rapid de-
velopment of this field is also accompanied by challenges to data protection and edu-
cational justice, which require relevant parties to explore and implement effective
regulatory strategies. intelligence (Al) is already starting to transform the way engi-
neering systems are conceived, designed and managed, helping to maximize the
chances of successfully achieving their goals.!’
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3 Analysis of the Current Situation of Art and Design
Teaching in Colleges and Universities

3.1 Traditional Mode of Art Design Teaching in Colleges and
Universities

The traditional mode of art design teaching in colleges and universities is mainly
based on face-to-face teacher-student interaction and practical operation. In this
framework, the teaching process emphasizes the cultivation of manual skills, the
stimulation of creative thinking and the on-site creation of works. The tool can ana-
lyze a large amount of art works, extract the color, composition and style elements,
and then provide students with innovative inspiration and direction. he key indicators
of perceived usefulness are productivity, perceived ease of use, adaptability, candidate
experience with the adoption of Al, frequency in decision-making in its actual usage
and career path of development in the HEIs.!'”In classroom teaching, teachers usually
teach knowledge by teaching art theory, showing art cases and on-site demonstration,
while students master the corresponding design skills through imitation, practice and
project production. In the evaluation section, teachers make subjective judgment and
feedback by viewing students' works and design process. Although this teaching
mode can cultivate students' artistic and design ability to a certain extent, it also has
some limitations, such as the limited communication density between students and
teachers, the limitation of teaching resources and the difficulty in realizing personal-
ized teaching. With the development of educational technology, these problems ur-
gently need to be solved through new teaching models and technical means.

3.2 Challenges Facing Art and Design Education in Colleges and
Universities

Under the current traditional teaching mode, art design education in colleges and uni-
versities is faced with many severe challenges, which mainly focus on the limited
personalized development of students and the lag of teaching resources. With the
continuous development and progress of educational concepts, the traditional one-to-
many teaching mode has been difficult to meet the modern students' desire for per-
sonalized and creative learning. This teaching mode often focuses on the common
cultivation, but ignores the uniqueness and potential of each student, which makes the
personalized development of students limited to some extent.

At the same time, the speed of technical update and iteration in the field of art de-
sign is extremely rapid, and new design tools, software and technologies are constant-
ly emerging, requiring the teaching content to keep up with the pace of The Times
and constantly updated to adapt to the new industry needs and popular trends. How-
ever, this process is often time-consuming, which requires teachers to invest a lot of
time and energy to learn and master new technologies, but also needs to revise and
update the original teaching content. However, due to various reasons, this process is
often difficult to keep up with the pace of technological development, resulting in the
disconnect between the teaching content and the industry practice, unable to meet the
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actual needs of students. In addition, the evaluation of students' works is also an ur-
gent problem in the art and design education in colleges and universities. Because the
evaluation of art design is often highly subjective and lack of objective and standard-
ized evaluation system, which makes it difficult for students to fully understand their
own progress and deficiencies. Traditional evaluation methods often rely on teachers'
personal preferences and aesthetic standards, lack of fairness and objectivity, easy to
hit the enthusiasm and confidence of students.

In addition, students' creative ideas are often limited by resources and cases in the
classroom, so they cannot broaden their innovative thinking. Under the traditional
teaching mode, students often have only access to limited cases and resources, and
lack of contact and understanding with the forefront of the industry, which makes
their creative ideas limited and makes it difficult to reach a higher level of innovation.
In the face of these challenges, the internalized modern technology, especially the
artificial intelligence technology, is particularly important in the teaching of art and
design. Artificial intelligence technology can help teachers to more quickly and more
accurately understand students' learning needs and progress through intelligent analy-
sis, data mining and other technical means, and provide personalized learning pro-
grams and feedback for each student. At the same time, artificial intelligence technol-
ogy can also help teachers to update and integrate teaching resources, and introduce
the latest design tools and technologies into the teaching, so that the teaching content
is more close to the industry practice.

Through the application of artificial intelligence technology, art design education
in colleges and universities can break through the shackles of traditional mode and
realize personalized and innovative teaching. This can not only improve students'
interest and enthusiasm in learning, but also help them to better adapt to the needs of
the development of the industry, and cultivate more excellent design talents with in-
novative thinking and practical ability. Therefore, colleges and universities should
actively explore and apply artificial intelligence technology to inject new vitality and
power into art and design education.

3.3  Demand Analysis of Artificial Intelligence Technology

The demand for artificial intelligence technology in the field of art and design educa-
tion stems from the continuous exploration and pursuit of the modernization of teach-
ing mode. On the one hand, colleges and universities have an increasing demand for
technology to provide personalized teaching solutions, which includes the personal-
ized adjustment of teaching content according to students' individual learning behav-
ior and progress. Artificial intelligence technology can analyze and predict the learn-
ing effect for each student through learning, and provide a unique learning path. On
the other hand, art and design education is in urgent need of technological innovation
to integrate and update teaching resources, follow up the latest development of design
tools in real time, and increase students' practical operation opportunities through
virtual reality and other technologies. At the same time, an objective and fair evalua-
tion system is also an indispensable part of teaching. Al provides a feasible solution in
the automatic evaluation of works and the feedback of suggestions. In general, artifi-
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cial intelligence technology plays a positive role in optimizing the teaching process of
art design, improving the teaching effect and cultivating students' innovation ability
and professional skills, and is the key driving force for the transformation of modern
art design education.

4 Teaching Mode of Art Design Enabled by Artificial
Intelligence

4.1 Application Mode of Artificial Intelligence Technology in Art and
Design Teaching

The application of artificial intelligence technology in art design teaching presents a
diversified trend, including the auxiliary teaching link, but also touches the evaluation
and creation process. It has become possible to create personalized teaching plans
through machine learning algorithms, which can adjust the teaching content and diffi-
culty according to students' learning progress and habits to truly teach students ac-
cording to their aptitude. In terms of teaching interaction, Al teaching assistants are
able to answer questions raised by students and improve learning efficiency. When
evaluating students 'works, Al can not only provide a preliminary aesthetic evalua-
tion, but also analyze the students' design process and give constructive suggestions
for improvement. In terms of creative stimulation, Al helps students broaden their
sources of inspiration through big data analysis of popular trends. Moreover, the use
of augmented reality or virtual reality technology can provide students with a practi-
cal platform to simulate the real work environment, which provides students with a
more extensive space for experiment and exploration, so as to promote the compre-
hensive development of art and design ability.

4.2  Case Analysis of Art and Design Teaching Enabled by Artificial
Intelligence

Gopius, principal of Bauhaus, first proposed the concept of "combination of art and
work" in design education. He emphasized that aesthetics and technology are not the
old enemies, but can also be unified, and formed the education mode of art teaching
and manual technology coexist. Bauhaus, by combining pure art with practical tech-
nology, became a model of the "combination of art and work"."Work" in "the combi-
nation of art and industry" refers to a subject in which people study and innovate pro-
grams in various fields by studying and applying sociology, logic, natural science,
economics and other theories and knowledge. In addition, it can also be understood as
"engineering technology", where objects can work to make up for the lack of human
ability and solve practical problems. Design needs innovation, and if there is no inno-
vation, there is no soul. Therefore, the design concept of education must include in-
novative Bauhaus College developed the innovative educational concept and model of
"combination of arts and industry", and universities all over the world followed B, In
the new era, design education should actively pursue innovation. In the era of diversi-
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ty, intelligence and information technology, the educational concept of "combination
of art and industry" in the design can bring new ideas in line with The Times. In order
to meet the requirements of "combination of art and industry”, the art discipline
should combine the internal laws and characteristics, actively create the characteris-
tics of disciplines, boost the cooperation between colleges and universities to help
each other and share win-win in high-quality development, and constantly achieve
new achievements in running schools.

4.3  The Specific Role of Artificial Intelligence in Improving the
Teaching Effect

Artificial intelligence has exerted a profound influence on improving the teaching
effect of art design in colleges and universities. In classroom teaching, data-driven
intelligent system can analyze students' learning behavior and provide customized
learning materials in real time, thus increasing the relevance and pertinacity of teach-
ing content. For example, through student interaction data, Al can identify less under-
stood concepts and automatically adjust the pace of teaching to ensure that students
can keep up with the course. In terms of student homework evaluation, Al can auto-
matically evaluate the design quality through preset aesthetic models, providing stu-
dents with immediate and objective feedback and accelerating the learning cycle. In
addition, the application of artificial intelligence in providing virtual environment and
simulation market test, also greatly enhance the students 'practice and innovation
ability, enables students to test in the simulated real world situation and perfect their
design, it not only stimulated the students' creative thinking, also laid a solid founda-
tion for their professional growth. In short, Al plays an increasingly important role in
art and design education through its powerful data processing and analysis capabili-
ties, effectively improving teaching quality and learning outcomes.

5 Advantages and Challenges of Ai-Enabled Art and
Design Teaching

5.1 Enhanced Personalized and Interactive Teaching

The intervention of artificial intelligence effectively promotes the personalization and
interactivity of art design teaching in colleges and universities. Artificial intelligence
technology can be used to analyze students' learning styles, preferences and the char-
acteristics of their works, and accordingly to provide personalized teaching programs
and resources to adapt to the unique needs of different students. At the same time, the
real-time feedback mechanism of the intelligent system can immediately respond to
the design process of students, creating a more participatory and interactive learning
environment. This close-immediate interaction not only enhances the communication
between teachers and students, but also allows students to cooperate with other learn-
ers in a virtual environment, enriching the learning experience and greatly enhancing
the motivation and participation of students in active learning. With the help of this
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dynamic interaction and timely feedback, students can master the concept and skills
of artistic design more deeply, and teachers can also adjust their teaching strategies
according to the feedback to realize the optimization of teaching and learning.

5.2 Expansion and Utilization of Teaching Resources

The expansion and utilization of teaching resources is an indispensable part of mod-
ern education. With the rapid development of information technology, teaching re-
sources are no longer covered by traditional textbooks and blackboards. The applica-
tion of Internet, multimedia, big data and other technologies provides a broad space
and possibilities for the expansion and utilization of teaching resources. The expan-
sion of teaching resources means that we should break the traditional teaching content
and form, and introduce more information and knowledge into the teaching process.
For example, with various educational resources on the Internet, teachers can present
students with more diverse learning content. These resources include online courses,
teaching videos, academic articles, interactive games, etc., which can stimulate stu-
dents' interest and enthusiasm in learning and improve the teaching effect.

The use of teaching resources also needs to focus on innovation and flexibility.
Teachers can choose appropriate teaching resources according to students' actual
needs and interests, and organically integrate them with traditional teaching methods.
For example, in Chinese teaching, teachers can use multimedia teaching resources,
through pictures, audio, video and other forms, so that students can more intuitively
understand the history, cultural and social background behind literary works. In math-
ematics teaching, teachers can use mathematical software and online tools to guide
students to explore and discover independently, and cultivate their innovation ability
and problem-solving ability. When choosing and using teaching resources, teachers
need to take into account their promoting effect on students' learning effect, as well as
the sustainable use of resources. At the same time, schools and education departments
also need to strengthen the construction and management of teaching resources, so as
to provide a better learning environment and conditions for teachers and students.

To sum up, the expansion and utilization of teaching resources is one of the im-
portant directions for the development of modern education. By making full use of
various teaching resources and technical means, we can create a more colorful, effi-
cient and convenient learning experience for students, and promote the sustainable
development and progress of education.

5.3  Technical, Ethical, and Practical Challenges

The application of artificial intelligence in the teaching of art design in universities
also brings technical, ethical and practical challenges. Technically, while intelligent
systems show great potential in processing large amounts of data and providing per-
sonalized advice, current Al still has limitations to complex creative processes and
artistic judgments. In addition, the privacy protection and information security of
student data are also particularly critical, and a strict data management and protection
mechanism needs to be established. In terms of ethics, the artificial intelligence of
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education may affect the role of teachers and students, which should be vigilant to
ensure the auxiliary status of technology, and avoid the substitution of machine evalu-
ation and feedback to replace the nature of human education. In practice, the high cost
input of artificial intelligence and the speed of updating and iteration require universi-
ties to make smart decisions on resource allocation, and improve teachers' ability to
master artificial intelligence technology. Only with thorough and thoughtful consider-
ation can artificial intelligence play the best role in art and design education and pro-
mote the dual improvement of educational equity and quality.

6 Successful Cases of Artificial Intelligence Enabling Art
and Design Teaching in Universities at Home and
Abroad

In recent years, many universities at home and abroad have successfully practiced
artificial intelligence technology in the field of art and design teaching. MIT, for ex-
ample, provides online design courses for students through an Al assistance platform,
and uses intelligent feedback systems to evaluate students 'works, significantly im-
proving students' learning efficiency and creation quality.

Another example is the University of the Arts London, which has developed virtual
reality tools to help fashion design students design clothes in the virtual environment,
which enhances students' creative experience and saves materials. Tsinghua Universi-
ty in China adopts intelligent image recognition and deep learning technology to as-
sist students in color learning and creation in painting and visual communication de-
sign. These successful cases show that through the introduction of artificial intelli-
gence, art and design teaching in universities can not only improve teaching efficien-
cy and quality, but also create new teaching modes and practical paths, and help to
cultivate art and design talents with future competitiveness.

On the international stage, similar innovative practices are also in full swing. For
example, Parsons School of Design, a prestigious school of art and Design in New
York City, has worked with technology companies to develop an Al-based creative
aid.

At Parsons, instead of just passively receiving traditional art education, students
can interact with the Al tool to get real-time feedback and advice. Such a teaching
mode not only greatly improves students' participation and creativity, but also makes
art education more personalized and diversified.

At the same time, the Royal Academy of Arts (Royal College of Art) in London is
also actively exploring the application of artificial intelligence in art and design edu-
cation. In collaboration with technology companies, they have developed a software
called "AI Artist" that simulates a variety of painting styles and techniques to help
students better understand and master the essence of painting.

Through these successful cases, we can see that artificial intelligence is revolution-
izing art and design education around the world. It not only improves the teaching
efficiency and quality, but also provides students with a broader and in-depth learning
experience. In the future, with the continuous progress of technology and the expan-
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sion of application fields, artificial intelligence will play a more important role in art
and design education, and cultivate more excellent talents with innovative spirit and
practical ability.

7 Conclusion

This study explores the application of Al in college art design teaching and its far-
reaching influence. By analyzing the development process, classification, application
status of artificial intelligence technology in the field of education, as well as the tra-
ditional mode and challenges of art design teaching in universities, this paper points
out the demand analysis and application of artificial intelligence technology. With the
help of artificial intelligence technology, it realizes the enhancement of personalized
and interactive teaching, the expansion and efficient utilization of teaching resources,
and provides innovative teaching modes and learning methods. At the same time, this
study also points out that the change of teachers' role, the innovation of teaching con-
tent and methods, and the choice of teaching platforms and tools are the key strategies
that must be paid attention to in the implementation of ai enabling art design teaching.
Finally, based on the comparative analysis of successful cases at home and abroad,
this paper emphasizes the positive role of Al in improving the quality of teaching and
promoting students' innovation ability, while also discusses the challenges in technol-
ogy, ethics and practical operation. Looking into the future, artificial intelligence will
play a more critical role in the field of art and design teaching, and make an important
contribution to the modernization of education.
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