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Abstract: The educational application of artificial intelligence (Al)
is to integrate Al technology into the educational system including
educational components and processes to achieve personalized,
inclusive, and more effective education. The adoption of Al tech-
nology in Chinese education has considerably improved its effi-
ciency and equity. The purpose of this article is to present the sig-
nificance of educational application of Al and the status quo of the
use of Al technologies in Chinese education.
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landmark year, which saw a substantial increase in Al projects (Zhao &

Yuan, 2016). In that year, DeepMind’s AlphaGo won Go champion Lee
Sedol, becoming the first computer Go-playing system to beat a professional
Go player. The result of this human-machine match sparked wide attention
around the world, giving fresh impetus to the development of Al technology.
Driven by the Al strategies of various countries and the influx of capital, the
applications of Al technology have tremendously expanded, and education is
among the fields that have been most prominently impacted. The 2017
Global (Shanghai) Artificial Intelligence Innovation Summit urged further
explorations of Al integration in education. Amid the rapid advances of big
data, Internet, cloud computing and other technologies in the past few years,
Al has played a vital role in promoting the reform of Chinese education
(Zhang & Gu, 2023).

Utilizing technological advantages of Al in educational activities has
the great potential to liberate educators from massive, repeated labor and to
transform the interaction between teachers, students, resources, and the envi-
ronment. Currently, the application of Al technology to education has be-
come a major research area, as it affects curriculum planning, teaching
methods, and the corresponding reform of overall educational frameworks.
A range of relevant concepts have emerged such as “educational application
of artificial intelligence,” “artificial intelligence education,” “educational
artificial intelligence,” “smart education,” “intelligent education,” “Al-
enabled education” and more. Li (2020) argued that Al applications can
serve as an assisting tool in education, with a function comparable to any
other educational technology. Zhang & Ji (2018) defined “intelligent educa-
tion” as a process in which students learn to apply technical tools to intelli-
gent information processing and the construction of intelligent solutions and
development systems, thus integrating individual intellectual development
with intelligent technology practice. Zhu et al. (2018) pinpointed the three
primary components of intelligent education: intelligent technology support,
intelligent technology education, and student intellectual development.
Wang & Liu (2018) asserted that the “Al educational applications™ are the
innovative use of Al technologies, models, and practices in the field of edu-
cation and that they can be divided into three categories: basic-level applica-
tions of “computational intelligence+education,” enhanced-level applications
of “perceptual intelligence+education,” and deep applications of “specialized
cognitive intelligence+education.” Yan et al. (2017) defined educational arti-
ficial intelligence as a novel field based on the combination of Al and disci-
plinary expertise, which focuses on exploring how to actualize and enhance
learning by using Al technology and to provide users with conditions for
more efficient and effective learning than traditional educational paradigms.
In this study, the educational application of Al is defined as the practice of

I N the history of artificial intelligence (Al), 2016 is generally viewed as a
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incorporating Al technology into the entire educational system including in-
tegrating Al with key educational components (teachers, learners, adminis-
trators, educational resources and environments) and educational processes
under the frameworks of accepted educational theories and Al ethics in order
to provide personalized, inclusive, and more efficacious education.

The Significance of Educational Application of Al

Mutual Promotion between Al Technology and Educa-
tional Development

The efforts to apply Al theories to educational activities can be traced back
to the 1980s. The program named “Intelligent Tutoring System (ITS)” in
1989 was among the early experiments to combine Al technology with in-
structional activities (Koedinger et al., 1997). As a result of the incremental
advancements in Al, more educational technologies such as learning ana-
Iytics (Gasevic, 2017) and educational data mining (Zhang et al., 2014), and
the International Society of the Learning Science (Long, 2011) arose, bring-
ing profound changes to instructional methods, learning materials, educa-
tional evaluation systems, and school management patterns. Technological
breakthroughs in Al have been promoting the development of education.
Meanwhile, Al, like any other technology, can only be fully devel-
oped through practical applications. It necessitates the employment of enor-
mous volumes of data generated by practical applications to carry out the
assessment and improvement of the technology, and education is precisely
one of the fields capable of producing massive amounts of data. Therefore,
the application of Al in education is beneficial to the progress of Al. In addi-
tion, advances in education pose new challenges and requirements on Al
technology, which in turn promotes further development of the latter.

Providing an Impetus for the Reform of Chinese Edu-
cation

Since its reform and opening up, China has been committed to educational
equity by implementing the compulsory education, tuition exemption pro-
gram, and ethnic minority education protection policies to ensure all school-
age children the right to education. After entering 21st century, the public
put forward new requirements for the national education in addition to the
achieved educational universalization, that is, an equal and high-quality edu-
cation (Hu et al., 2020b). How to popularize high-quality education? Al
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technology can provide powerful backing to expedite the popularization of
high-quality education.

China’s educational reform in the ICT era sets the universalization of
high-quality education as its primary goal. According to papers issued by the
Ministry of Education, all localities have been prompted to experiment edu-
cational Al pilot projects; Al educational applications have been spread to
underdeveloped areas after being proofed effective by urban schools. Not
only schools and other educational institutions are urged to implement edu-
cational Al pilot programs, but high-tech enterprises are also encouraged to
play pivotal roles in executing the “Al+education” strategy. For example, an
Al application developed by Squirrel Al Smart Adaptation Education can
detect students’ weaknesses in the learning process through machine algo-
rithms, and then offer tailored tutoring accordingly. In addition, policy sup-
port and incentives have been inspiring in-service anchor teachers and non-
governmental organizations to adopt Al technology to address the unbal-
anced distribution of educational resources and to ease teacher shortages in
impoverished areas.

Status Quo of the Educational Application of Al in
China

Educational Al Technologies in Use

The development of Al technology can be divided into three stages: percep-
tual intelligence, cognitive intelligence, and decision-making intelligence.
With technological advances, cognitive intelligence has now become the
mainstream research field, which is applied to highly complex scenarios to
enable analysis and decision-making through technologies like multi-modal
Al and big data. At present, a plurality of Al technologies is being used in a
wide range of scenarios such as smart education platforms, virtual laborato-
ries, instructional evaluation and feedback to construct a comprehensive eco-
system which is capable of providing personalized, multi-purpose education
(China Electronics Standardization Institute, 2021).

China Electronics Standardization Institute’s (2018) “White Paper on
Artificial Intelligence Standardization 2018 lists machine learning, natural
language processing, knowledge mapping, computer vision, human-machine
interaction, biometric recognition, virtual reality, and augmented reality as
the seven core Al technologies. All of them are employed in the field of edu-
cation to varying degrees, with natural language processing, machine learn-
ing, and biometric recognition being used more widely. For instance, natural
language processing-based translation software provides “online dictionary”
for foreign language learners; biometric recognition technology-enabled face
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and fingerprint recognition can be used to conduct intelligent attendance
check in school routine administration; human-machine interaction technol-
ogy can generate personalized analysis of learning situations of each indi-
vidual student.

Roles of Al Applications in Education

According to the level of involvement they have in the educational process,
Al applications assume different roles, mainly the role as educational actors,
the functional role, and assistive role. Their common goal is to maximize
technological empowerment through the appropriate integration of Al and
education on an on-demand basis, thereby achieving the optimization of
educational outcomes (Zhang & Zhang, 2017)

Al Applications as Educational Actors

When Al applications play the roles of educational actors in the educational
processes such as teaching, learning, management, and educational decision-
making, they are doing the work of teachers, advisors, administrators, or
peers. Al applications of this category include the intelligent tutoring system,
intelligent Q & A system, intelligent learning through gaming, intelligent
school administration, and intelligent decision supporting system. In these
applications, Al technology is the pivotal module in the system. They are
aimed at liberating teachers, administrators, and decision-makers from copi-
ous, repetitive labor so that they can invest more of their time, energy, and
expertise in personalized instruction, in the cultivation of student creativity,
and in the design of innovative educational programs.

The Functional Role of Al Applications

In some circumstances, Al technology is embedded as supportive modules to
perform functions such as learning content recommendation, learning analy-
sis, learning evaluation, learning optimization, and data mining to help
teachers, learners, and school administrators improve their performance.
Programs such as adaptive learning, personalized learning, and learning
through gaming are also run by embedded Al technology.

The Assistive Role of Al Applications

Assistive technology is a framework term, entailing a wide range of applica-
tions for assistive, adaptive, and rehabilitative devices for the disabled. As-
sistive Al technology is not intended to directly impact their academic per-
formance, but rather to compensate for their deficiencies in physical and
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mental functions and narrow the gap between the disabled and the normal
population in basic educational conditions. Assistive technologies such as
speech recognition, robotic arms, intelligent prosthetics, intelligent wheel-
chairs and more can help disabled learners regain normal behavioral func-
tions. For example, FingerReader, a device developed by the MIT Media
Lab, can be worn on the finger. With it turned on, the user only needs to
move their fingertip along the text on the screen or on the paper, and Fin-
gerReader can read the text aloud in real time (Shilkrot et al., 2015).

Major Educational Al Developers and Users in China

Major Internet companies, Al companies, and educational technology com-
panies constitute the majority of educational Al developers, who use their
command of internet, Al, and big data technologies to explore how to inte-
grate Al in education. High-tech behemoths such as Baidu and iIFLYTEK
have made significant achievements in this field. Through its Al applications,
iIFLYTEK helps Chinese schools to actualize “tailored education.” To date,
more than 130 million teachers and students from over 50,000 schools have
used the IFLYTEK educational Al to improve their teaching and learning
outcomes (Yang & Xiao, 2023). A plurality of small- and medium-sized
high-tech companies have also invested in the research and development of
educational Al. For example, Shanghai Moofen Technology Co., Ltd. has
used Al to give precise data analytics to schools in Sichuan, Guizhou,
Chonggqing, Jiangsu, and other regions (Zhou et al., 2023).

At present, Internet companies such as Alibaba, Tencent, and Baidu
are providing popular Al applications such as DingTalk Future Campus,
Tencent Smart Campus, and Baidu Smart Classroom. Al companies, such as
IFLYTEK and SenseTime offer intelligent hardware products such as trans-
lation machines and learning machines as well as Al experiment platforms
like SenseStudy and Robot Rover Mini/Pro. Educational technology compa-
nies such as New Oriental Education, Squirrel Al Smart Adaptation Educa-
tion, and Hujiang Education have developed Al education platforms includ-
ing N-Brain Al Learning Platform, Al Classroom Teachers, K-12 Al Adap-
tive Tutoring, Uni Intelligent Learning system, Hitalk Oral English Courses,
etc.

Education departments, educational institutions, families, and indi-
vidual learners can all be the users of Al applications, accessing them
through purchasing, leasing, and other means. Chinese government has es-
tablished Al education as a national strategy, which receives positive reac-
tions from the educational communities. Reports on the 2023 Zhejiang Digi-
tal Education Conference show that Al will be included as a compulsory
subject in primary and secondary curricula in Zhejiang Province and that Al
knowledge will be extensively incorporated into science and mathematics.
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Information technology is already one of the elective subjects in Zhejiang
Province’s college entrance examination, and the introduction of Al courses
in primary and secondary schools will further prepare students for the Al era
(Zhong, 2023). In addition, some schools have created their own intelligent
teaching platforms. For example, Shandong 271 Education Group created
271Bay as a digital education platform for its more than 8,000 teachers and
90,000 students (Sun, 2022). In China, digital technology is also employed
in student mental health education. For example, a mental health cloud plat-
form in Jiangsu Province has for years committed to student mental health
services such as the counseling, diagnosis, and treatment of mental health
issues (Quan, 2020).

Conclusion and Prospects

Currently, the application of Al to education exhibits a growing trend. Al
technology is a powerful force driving digital education in China. The educa-
tional application of Al can significantly contribute to increasing the pool of
Al talent while promoting balanced, high-quality education. At the same
time, as the use of Al in education increased, many issues emerged, necessi-
tating attention from and debate among all stakeholders. Training Al algo-
rithm models requires extensive use of educational big data, which raises
concern over information security issues such as data privacy; the use of Al
in the educational assessment spawns the need for relevant regulations; there
is the risk of further expanding the digital divide though the application of
Al is intended to heighten efficiency and equity in education. Facing AI’s
rapid advances and its consequential challenges, educational communities
must leverage Al technologies to make adjustments in order to meet the de-
mands of social development.
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