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Abstract—Artificial intelligence (Al) has not been widely and deeply im-
plemented in dance teaching of colleges. To solve the problem, this paper iden-
tifies the problems with the Al in college education and dance teaching, theoret-
ically discusses the application strategies of the Al in dance teaching of colleg-
es, and demonstrates the promotive effect of Al in college dance teaching. Next,
a performance analysis model was established based on fuzzy interval number,
grey system theory, and analytic hierarchy process (AHP), and adopted to eval-
uate the performance of the Al application in college dance teaching. The re-
search results shed a new light on the application of cutting-edge techniques in
college education.
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analysis, analytic hierarchy process (AHP).

1 Introduction

The rapid development of science and technology makes Al to be widely used in
more and more engineering fields, providing a very strong support for the improve-
ment of the design capability and design competitiveness of complex system engi-
neering projects [1-2]. With the continuous expansion of the application scope of Al,
Al is playing an increasingly important role in higher education and has received
great attention from higher education researchers, and it becomes a hot topic in the
research of intelligent higher education [3-4]. Dance teaching is an important part of
higher education, the transfer of knowledge related to dance skills, dance moves, and
dance expression requires to pay more attention to the teaching details, which makes
the Al have a very broad application prospect in dance teaching. To this end, how to
effectively apply Al to higher education and dance teaching in colleges and universi-
ties is of great urgency. Many researchers have launched a series of studies on it, for
example, Peng [5] discussed the constraints and strategies for the development of
dance teaching in colleges and universities in the context of "Internet+". Luo [6] ana-
lyzed how to apply modern education technologies in dance teaching in colleges and
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universities. Ahmad and Ghapar [7] others discussed the impact and challenge
brought by Al to the higher education in Malaysia. Zeng et al. [8] analyzed the impact
of the new technological revolution on higher education. Shen [9] discussed the im-
pact of new media development on dance teaching in colleges and universities and its
value. Dai and Wu [10] have studied how to improve the dance teaching ability of
colleges in the new media era.

Currently, the application of Al in dance teaching in colleges and universities is not
deep enough. With the continuous development of Al, when applying many emerging
intelligent technologies in dance teaching, new operational problems will appear inev-
itably, which would make the existing research generate the problem of insufficient
adaptability; moreover, since researchers have very different starting points, it has laid
certain limitations to the application strategies and development prospect of Al in
dance teaching. To this end, by referring to existing research results, this paper theo-
retically analyzes the application strategies of Al in dance teaching in colleges, by
comprehensively using fuzzy interval numbers [11-13], gray system theory [14-15]
and AHP method, it constructs a corresponding performance analysis model. The
content of this paper includes 6 parts. The first part gives an overall introduction to
the related research concerning the application of Al in dance teaching; the second
part analyzes the problems existing in the Al application in dance teaching; the third
part discusses the supportive role of Al in the dance teaching of colleges; the fourth
part analyzes the application strategies of Al in modern dance teaching; the fifth part
realizes the performance analysis of Al in dance teaching; and the sixth part gives the
conclusion of this paper.

2 Problems in Dance Teaching Based on Al Application

2.1  Simple content of dance teaching

At present, in terms of the application of Al in the dance majors, colleges and uni-
versities generally choose some representative dance works for teaching, while ignor-
ing the various and diversified basic dance knowledge and dance resources, especially
under the condition of the constantly developing Al technology, the teaching content
is still the traditional dance works, which cannot catch up with the trend of the times,
and cannot highlight the contemporary nature of the dance content, so there’s a dis-
connection between the teaching content and the times.

2.2 Lagging dance teaching methods

At present, the dance teaching in colleges still uses the traditional teaching method,
that is, dance teachers explain and analyze the dance knowledge, dance moves and
related skills in the class; for complex knowledge points or movement tips, it still
requires the explanation and demonstration of dance teachers, and then the dance
major students are required to practice repeatedly to learn, train and consolidate the
dance knowledge. This kind of teaching method would bring poor experience and
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cognition feelings for students, and cannot mobilize students’ learning initiative,
thereby affecting their interests in learning.

2.3 Unclear dance teaching goal

Traditional dance teaching generally focuses on the beauty and appeal of dance
movements. Therefore, in the dance teaching process, the key knowledge points that
the dance teacher imparts to the students often emphasize on how to complete high-
quality dance movements, and the training and development of dance skills. However,
due to the rapid development of Al technology, people's understanding of dance has
undergone fundamental changes. Besides the beauty and appeal of dance movements,
people are paying more attention to the cultural content and spiritual expression of the
dance performances, especially the expression forms of the fusion of people’s spiritu-
al world and the traditional culture in the intelligent society. It can be seen that, the
current goal of dance teaching in colleges and universities should give more consider-
ation to the impact of Al on dance teaching, and it should be able to reflect the es-
sence of Al in the dance world.

2.4 Insufficient investment in dance teaching

At present, although colleges and universities are implementing quality education
to let students develop in an all-round way in terms of virtue, intelligence, physical
fitness, beauty and labor. However, considering the different educational levels of
different disciplines or majors and the requirements on science and technology-
majored talents, compared with the investment in other science and engineering ma-
jors, the investment in dance major is relatively weak, and this has resulted in that the
dance major has deficiencies in the introduction of intelligent equipment or advanced
technologies in terms of discipline construction, thereby making the discipline con-
struction of dance major cannot satisfy the hardware facility requirements of dance
teaching in the era of Al.

2.5 Insufficient Al application

Although Al has a wide range of applications in many engineering fields, its appli-
cation and promation in higher education still has certain limitations due to the re-
striction of higher education resources, especially among the disadvantaged disci-
plines of higher education, the application of Al in art majors has many difficulties,
for example, the hardware and software for the Al-based dance teaching is lacking,
the technical support ability and methods for the application of Al in dance teaching is
limited, and the faculty competence for the Al-based dance teaching is very weak,
making the teaching concept of the Al-based dance teaching in colleges and universi-
ties not deep enough.
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3 The Supporting Role of Al in Dance Teaching

3.1 Richer dance teaching methods

The application of Al makes the dance teaching methods becomes much richer, for
example, under the support of Al, by installing sensors in key human parts such as
face, head, neck, elbows, body torso, buttocks, hips, legs, etc., we can collect human
body data of students when they are performing dance movements in real time, cap-
ture their facial expressions and dancing gestures, thereby achieving difference analy-
sis on their dance expressions and gestures. Moreover, we can also use Al to obtain
various data such as the dance teachers’ dance skills, movements, and motions etc.,
then convert it into digitals and construct a three-dimensional model library that
matches the content of dance teaching, display the three or more dimensional content
of dance teaching in real time, and form a digital-form dance teaching method.

3.2 Stronger ability of dance teaching platform construction

The application of Al in dance teaching integrates flipped classroom, rain class-
room, and MOOC into dance teaching. On the one hand, the implementation of the
new-type dance teaching modes can provide a better dance teaching support platform
for dance teachers, the dance teachers can display the key points, difficult points and
key knowledge points of dance teaching from multiple angles, perspectives, and
modes, and improve the quality and efficiency of dance teaching; on the other hand, it
could provide dance major students with various autonomous learning forms and
communication platforms, so that the dance major students can combine with their
own personal situations to make rational arrangements to the professional course
learning time and content, better stimulate the learning enthusiasm and passion in the
dance major students, and achieve better learning effect of students. Moreover, the
implementation of the new-type dance teaching modes can make the learning com-
munication among students smoother, and the problems and shortcomings existing in
the dance teaching and learning process could be discovered more timely and com-
prehensively, thereby improving the weak links in dance teaching and learning in a
more targeted manner, developing new and targeted dance teaching and learning
methods and the related countermeasures, thereby constructing a more complete
teaching platform.

3.3 Higher adaptability of the mixed dance teaching mode

With the progress of the application of Al in dance teaching, the teaching mode
technically supported by Internet+ and combines online and offline multi-channel
interaction can better adapt to the requirements of the modern dance teaching. In this
mixed dance teaching mode, on the one hand, offline courses are mainly focused on
the training of professional dance skills and key movements; on the other hand, the
online courses are mainly focused on the basic dance knowledge, the training of dance
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movements, and the timely answering of students’ questions, thereby forming a learn-
ing environment and atmosphere for the students’ online communication and learning.

3.4 Better dance teaching curriculum planning

Due to the application of Al, the overall planning of the dance courses can be de-
composed into multiple scattered course modules or course knowledge points, moreo-
ver, during the implementation process of dance teaching, we can combine with the
specific implementation situation of the dance courses to adjust, improve and opti-
mize the dance teaching; also, by examining the self-learning status of dance students,
adaptive changes could be made to aspects such as course content, course lecturing
sequence, and course evaluation method, etc., so that the dance students’ interest and
enthusiasm could be improved in a more targeted manner, and students could main-
tain a stronger desire to explore the dance knowledge, and their autonomous learning
ability could be better improved.

3.5  Highly innovative dance teaching content

The application of Al technology has not only caused a huge change in the dance
teaching mode, but also enriched the learning resources of dance teaching, especially
under the joint effect of network technology, information technology and computer
technology, colleges have constantly enhanced their ability in network platform con-
struction, which makes the schools highly operable in terms of the compilation and
promotion of excellent dance teaching courses, and it has a significant role in enrich-
ing, optimizing and innovating the teaching content.

3.6  More advanced concept of dance education

With the deepening of Al application in higher education, in the new era, the con-
cept of dance education should be able to reflect the essence and characteristics of the
dance teaching in colleges and universities, especially in the practice and thinking of
dance teaching in colleges, a scientific cognition for dance education should be
formed, including the Al-supported dance education purpose, goals, ideas, missions,
and principles, etc. The concept of dance education is a reflection on the present situa-
tion of dance teaching in colleges and universities, and it is also a conscious and true
reflection of the dance teaching subjects to the reality of dance education. Therefore,
in the grand environment of Al application, the concept of dance education should
reflect the intelligent nature of dance teaching.

3.7 Improved dance teaching quality and efficiency

The application of Al not only enhances the colleges’ ability in dance teaching
platform construction, provides a solid hardware support to the intelligentization of
dance teaching, but also enriches the dance teaching methods and paths, and makes
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the course planning of dance teaching be more in line with the students’ cultivation
goals under the guidance of the new educational concept. On the one hand, it not only
helps the dance teachers to successfully complete the dance teaching tasks and simpli-
fy the complex dance teaching process; on the other hand, it is also easier to arouse
the students' interest in learning, so that they are willing to invest more energy and
ability in the autonomous learning of dance courses; thereby improving the teaching
quality and efficiency of dance teaching.

4 Countermeasures for Al Application in Modern Dance
Teaching

4.1  Make the hardware equipment of dance teaching more intelligent

To make the dance teaching more intelligent, the primary condition is to ensure
that the hardware equipment used to support dance teaching is of high performance.
This is because besides the lecturing of basic dance knowledge, the teaching content
involves many aspects, such as dance skills, moves, expression, and performance
environment, etc. It needs to clearly capture the techniques and movement tips in
dance teaching, provide dance major students with a good dance performance atmos-
phere so that they could have strong experience and immersion feelings, thereby more
effectively providing intelligent supports for dance teaching; if the hardware equip-
ment fails to give such support, then we cannot provide basic guarantees for the im-
plementation of these dance teaching content.

4.2  Expand the application scope of Al in dance teaching

Although some colleges and universities have already applied Al technologies such
as multimedia technology, VR technology, and information technology in the dance
teaching process, most of these applications are mainly focused on the partial links of
dance teaching, for instance, some focuses on the classroom teaching of dance cours-
es, some focuses on the skill training of dance teaching, and some focuses on the
information exchange of dance teaching, on the whole, the Al application is neither
systematic nor integral. In addition, since different higher education schools have
different financial, material, or manpower resources, the Al application in the dance
teaching of colleges and universities is not sustainable. To this end, the author sug-
gests that the Al application in the dance teaching colleges and universities should be
systematic and sustainable, and it should be planned as whole and expanded to vari-
ous links in the dance teaching.

4.3  Enhance the faculty competence of intelligent dance teaching

From the current situation of Al application in dance teaching of colleges and uni-
versities, it can be seen that the competence of the faculty for intelligent dance teach-
ing is relatively weak. It includes three aspects: first, the basic investment of colleges
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and universities in dance teaching is weak, especially the financial, technical and
hardware investment in intelligent dance teaching, which has resulted in a weak basis
for the intelligent dance teaching; second, the professional ability of teachers for the
intelligent dance teaching is weak, although some dance teachers are good in dance
teaching, they may not be familiar with the Al technologies, which makes them be
unable to fully utilize Al for the lecturing of the dance knowledge; third, some dance
teachers do not have the teaching idea of applying Al technologies in dance teaching,
so they still use the traditional dance teaching concept to teach the dance knowledge
supported by the modern technologies, obviously, this cannot keep up with the de-
mands of the times. For this reason, the author believes that it is necessary to enhance
the faculty competence of intelligent dance teaching from three aspects: increasing the
basic investment in dance teaching, improving the professional ability of dance teach-
ers, and changing the teaching concept of dance teachers.

4.4  Enhance the Al-based dance teaching assessment ability

At present, the Al application in the dance teaching process of colleges and univer-
sities can be divided into two parts: one part faces the teaching links of dance teach-
ers, the other part faces the learning links of dance students, and the application effect
of Al in the dance teaching process is reflected in both the two kinds of links. Howev-
er, as a new type of dance teaching mode, the application of Al in dance teaching is
only a preliminary application, which makes the college executive level fail to estab-
lish a sound and targeted assessment mechanism for the Al-based dance teaching; in
some cases, there’s even no targeted assessment method for the dance teaching effect
based on Al application, and this has resulted in that, for some dance teachers, there’s
no difference using or not using Al in the teaching process, and there’s no difference
using how much Al in teaching. Moreover, similar problems would appear in the
learning process of dance students, which will affect the effect of intelligent dance
teaching. For this reason, the author believes that, it is necessary to strengthen the Al-
based dance teaching assessment ability from multiple perspectives such as "teaching"
and "learning", and formulate a perfect dance teaching assessment mechanism based
on the application of Al, so that the weak links in the Al-based dance teaching could
be found out more effectively, thereby improving the effect of dance teaching.

4.5  Well manage and plan the intelligent dance teaching

With the continuous development of Al and the constant improvement of the level
of higher education, the application of Al in higher education will become more ex-
tensive, and the application prospect will become even wider; especially for the dance
teaching that has very strict requirements on technical movements and skill tips, its
demand on the Al-based systematic teaching is even stronger, which has resulted in
an urgent need to solve the teaching and management problems generating in the Al-
based intelligent dance teaching process. If there isn’t a good intelligent dance teach-
ing management system or a good intelligent dance teaching planning system, it will
make the teaching and management problems continue to accumulate and cannot be
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solved; on the one hand, this would lead to contradictions during the dance teaching
process, and thus affecting the teaching enthusiasm of dance teachers; on the other
hand, it would weaken the intelligent effect of Al in dance teaching, and thus making
the learning effect of students cannot be effectively improved. Therefore, we should
make a good and targeted intelligent dance teaching planning program, comprehen-
sively consider the problems existing in the implementation process of the application
of Al in the dance teaching planning program, and then formulate corresponding
management system or regulation for the intelligent dance teaching, and these will be
able to provide a strong support for the smooth implementation of dance teaching.

5 Performance of Al Application in Dance Teaching

5.1 Research methods for performance analysis

In the performance analysis of the Al application in college dance teaching, this
paper comprehensively uses multiple analysis and research methods, including litera-
ture review, questionnaire survey, expert consultation, statistical analysis and model
analysis methods, etc.

Literature review method: this method forms systematic research results by collect-
ing, collating and summarizing research content related to the development and appli-
cation of Al technologies, the dance teaching in colleges and universities, and the
combination of Al and dance teaching.

Questionnaire survey method: based on the research situation of dance teaching in
colleges and universities at present, this method conducts questionnaire survey and
analysis on the application of Al in dance teaching in colleges and universities and its
application prospects, and then extracts the influencing factors and key features of Al
in dance teaching.

Expert consultation method: this method draws on the guidance of experts to pro-
vide assistance for the extraction of influencing factors and key features of Al appli-
cation in dance teaching, meanwhile, it combines with the suggestions of experts, and
proposes corresponding implementation strategies.

Statistical analysis method: this method conducts statistical analysis on the samples
obtained from the survey; on the one hand, it helps to extract the influencing factors
and key features of Al application in dance teaching, on the other hand, it obtains
relevant data of Al application in the dance teaching of colleges and universities.

Model analysis method: this method establishes a performance analysis model for
the application of Al in the dance teaching of colleges and universities, and it
achieves the quantitative analysis of the application effect.

5.2  Construction of performance analysis system

In order to be able to comprehensively analyze the application effect of Al in the
dance teaching of colleges and universities, it is necessary to conduct a comprehen-
sive performance analysis on the Al application in dance teaching from the perspec-
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tives of the teachers’ teaching and the students’ learning. In terms of the teachers’
teaching, it is necessary to pay attention to the promotive role of Al in the following
aspects of dance teaching: teaching mode CA1, teaching means CA2, teaching meth-
od CAZ3, teaching content CA4, teaching task planning CAS5, teaching environment
and atmosphere CAB, and teaching quality CA7. In terms of the students’ learning: it
is necessary to pay attention to the promotive role of Al in the following aspects of
dance learning: students’ dance skills CB1, dance movements CB2, dance rhythm
CB3, dance expression CB4, innovation ability CB5, and autonomous learning ability
CB6. As a result, a performance analysis system for the application of Al in dance
teaching in colleges and universities can be constructed, as shown in Fig 1.

A\ /AN

CA CA, CA, CA, CA CA CA CB, CB, CB, CB, CB, CB,

Fig. 1. Performance analysis system

5.3  Construction of performance analysis model

Suppose there are a total of m performance analysis objects, wherein the initial da-
ta of the j-th performance analysis indicator of the i-th performance analysis object is
Vij. If the performance analysis indicator is a performance indicator, the standardized
data is Uij:

U; =V, /max(Vij)

1<i<m 1)
In particular, if V;; = [vf}, v], vf% < vf, then Uij can be expressed as:
a b a b
Uij = [uij ,uij],uij <u;
us =v /max(vy )
1<i<m
u =vP /max(v?)
) g 1<i<m ) (2)

If the performance analysis indicator is a cost indicator, its standardized data is Uij:

U; =min (Vij )/ Vi

©)
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In particular, if V;; = [v&, v5], v& < v}, then Uij can be expressed as:

ijr Yij ij = Yij»

_ a b a b

U, = [uij ,uij],uu <uj
a _ a b
Uj —Lﬂiﬂ("ij )/ Vi
b _ A a a
u ‘{222("“ )/vij

(4)

Therefore, the maximum ideal value U;" of the j-th performance analysis indicator
can be obtained as:

U} =max(U, ) = max([uf.u; ) ®)

Then the Euclidean distance [16-18] D{} between the j-th performance analysis in-
dicator of the i-th performance analysis object and the maximum ideal value U; can be
expressed as:

! J ! J

(uz ;) +(ue-u;)

D}’ = .
©

If it’s analyzed from the perspective of the dance teachers’ teaching, then D-”- can
be marked as DT ~2. if it’s analyzed from the perspective of the dance students’ learn-
ing, then D;? can be marked as D;; .

Based on the grey correlation analysis theory [19-22], the grey correlation coeffi-

cient &ij between the j-th performance analysis indicator of the i-th performance anal-
ysis object and the maximum ideal value U; is:

. ~ minmin(Df')+ pmaxmax(Dj')
ij —

P+ paxex(0y) ™

Where, n is the number of the performance analysis indicators, p is the gray corre-
lation identification coefficient, its value generally takes p=0.5.

Similarly, if it is analyzed from the perspective of dance teachers’ teaching, &ij can
be marked as fiTj; if it’s analyzed from the perspective of dance students’ learning,
then &ij can be marked as ffj; since different performance analysis perspectives have
different weights, and the different performance analysis indicators under the same
performance analysis perspective also have different weights, therefore, it's necessary
to obtain the weights of the performance analysis indicators. From a simple, accurate,
convenient and practical point of view, the weight of each performance analysis indi-
cator can be obtained using the classic AHP method [23-25], that is, assuming that
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under the dance teachers’ teaching perspective, the weight of the j-th performance
analysis indicator is ij, while the weight of the j-th performance analysis indicator
under the dance students’ learning perspective is w;; then, the weighted gray correla-

tion yi between the i-th performance analysis object with respect to all performance
analysis indicators and the maximum ideal value U;" is:

Ng

p = > (W] ] )+ (w8

= = (®)

where, WT represents the weight of the perspective of the dance teachers’ teaching,
wS represents the weight of the perspective of the dance students’ learning, nT repre-
sents the number of the performance analysis indicators from the perspective of the
dance teachers’ teaching, nS represents the number of the performance analysis indi-
cators from the perspective of the dance students’ learning.

By sorting according to the size of the weighted gray correlation i, we can obtain
the application effect of Al in the dance teaching of colleges and universities, thereby
achieving the performance analysis of Al application in dance teaching, and providing
an effective support to the sustainable development and application of Al in the dance
teaching of colleges and universities.

6 Conclusion

This paper first analyzed the problems existing in the current process of Al applica-
tion in the dance teaching of colleges and universities, then it pointed out that the
application of Al had played a promotive role in the dance teaching of colleges and
universities, and it had an active and promotive effect on many aspects such as teach-
ing concept, teaching platform construction, teaching means, teaching content, teach-
ing mode, and teaching quality. Then, targeting at the problem of how to promote the
application ability of Al in college dance teaching, this paper gave multiple applica-
tion countermeasures from comprehensive perspectives, and evaluated the application
effect of Al in dance teaching; moreover, a multi-angle comprehensive performance
analysis model was constructed in the paper, which had a very importance signifi-
cance for promoting the application of Al in the dance teaching of colleges and uni-
versities.
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