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With the increasing demand for precision and personalization in physical education, biomechanics has emerged
as a pivotal discipline in enhancing the quality of sports dance instruction. This study investigates the integration
of biomechanical analysis and intelligent mobile terminals into sports dance pedagogy. It first proposes a system
architecture that leverages wearable devices and multimedia teaching terminals to enable real-time feedback,
kinematic analysis, and personalized instructional support. Based on national curriculum standards and
pedagogical theory, a hierarchical indicator system comprising 3 primary, 10 secondary, and 32 tertiary teaching
strategy indicators was constructed and validated using expert consultation and Kendall’s concordance test (W
> 0.75). A weighting system was then applied to rank the importance of each indicator. A case study involving
25 physical dance instructors across six universities was conducted to evaluate current teaching practices
and assess the applicability of the proposed strategy framework. Results indicate that most instructors rely
heavily on traditional methods such as demonstration and verbal instruction, with limited use of multimedia or
theoretical integration.
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1. Introduction

In recent years, the field of sports education has witnessed
a profound shift toward data-driven and precision-based
instruction, with biomechanics emerging as a cornerstone
of this transformation. Biomechanics, which systematically
studies human motion through the lens of mechanical prin-
ciples, provides a scientific basis for analyzing movement
patterns, [1, 2] optimizing performance, and minimizing
injury risk. This capability is particularly significant in dis-
ciplines like sports dance, where athletes must precisely
coordinate posture, rhythm, balance, and muscle force dis-
tribution. Unlike traditional sports, sports dance straddles
the boundary between athletic performance and artistic
expression, placing exceptional demands on both aesthetic
accuracy and technical precision.

Traditionally, sports dance education has largely re-
lied on visual demonstration and teacherstudent imitation,
wherein instructors perform movements for students to
mimic. While such methods may foster intuitive under-
standing, they inherently lack objectivity, repeatability, and
real-time corrective mechanisms. Teachers must rely heav-
ily on personal experience and observation, which may
lead to inconsistencies in instruction. Furthermore, [3, 4]
students often struggle to internalize the biomechanical
principles underlying complex movements due to the ab-
sence of immediate and quantifiable feedback. These chal-
lenges hinder not only the efficiency of technical acquisition
but also the depth of understanding and individualization
of instruction.

The growing availability of wearable sensors, intelli-
gent mobile terminals, and motion capture technologies
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has opened new avenues for integrating biomechanics into
physical education. These tools can collect real-time data on
parameters such as joint angles, angular velocity, ground
reaction force, and center of mass trajectory, transforming
qualitative instruction into a measurable and adaptive pro-
cess. When paired with intelligent teaching systems, such
devices can facilitate interactive feedback, autonomous
learning, and scientific evaluation of motor skills. [5, 6]
For instance, smart mobile terminals can record student
performances, analyze them via embedded algorithms, and
provide targeted suggestions to enhance movement preci-
sion and safety.

Despite the promise of these technologies, current
biomechanical teaching systems often suffer from limited
flexibility, poor integration across teaching stages, and in-
sufficient support for dynamic classroom environments.
Many platforms operate under laboratory conditions or
require specialized technical personnel to manage data ac-
quisition and analysis. This lack of practicality impedes
widespread classroom adoption. Moreover, few studies
systematically evaluate the pedagogical impact of biome-
chanical tools in a real-world educational context, particu-
larly in sports dance instruction where artistic and technical
dimensions must be harmonized.

To address these limitations, this study proposes an
integrated sports dance teaching system that combines
biomechanics-based feedback with intelligent mobile termi-
nal applications. The system comprises four key modules:
a multimedia teaching resource library, a mobile terminal-
based real-time feedback platform, motion data acquisition
devices (e.g., cameras and wearable sensors), and a cen-
tralized resource management server. By leveraging these
components, the system supports high-frequency feedback
loops between teachers and students, [7–9] enables visual
correction of movement deviations, and fosters deeper en-
gagement with biomechanical principles. Teachers can
demonstrate, record, and playback student movements
while providing in-the-moment guidance projected onto
large classroom displays. Students, in turn, can access per-
sonalized feedback and participate in discussions before
and after class.

This paper further establishes a scientifically grounded
evaluation framework for teaching strategies by employ-
ing expert surveys, indicator construction, and consistency
validation through Kendall’s harmony coefficients. The
comprehensive analysis revealed key weaknesses in cur-
rent teaching approaches, such as over-reliance on teacher
demonstration, underutilization of theoretical support, and
limited student-centered practice strategies. In response,
the proposed system introduces a structured, quantifiable,

and adaptive instructional paradigm that promotes techni-
cal mastery, theoretical understanding, and injury preven-
tion.

2. Materials and methods

Through an investigation and analysis of the teaching pro-
cesses in certain physical education courses and student
classes, it was observed that the predominant approach
to physical education dance instruction relies on teacher
demonstrations. In this traditional format, students pri-
marily observe the teacher’s movements during class and
subsequently attempt to imitate them under the teacher’s
guidance. The incorporation of modern educational tech-
nology is limited, [10–12] typically involving teachers play-
ing instructional videos during class. This method often
requires additional teaching support personnel to operate
equipment, increasing the complexity of class organization.

Students are generally limited to observing their move-
ments in mirrors during practice. While this approach
works for some sports movements, it proves ineffective for
others where selfobservation is impractical. Furthermore,
using mirrors can divert students’ attention, hampering
their focus during practice. Interviews with instructors
revealed additional challenges. Many teachers reported the
inability to use blackboards during physical dance instruc-
tion and highlighted the difficulties of integrating theoret-
ical teaching conducted in classrooms with the practical
nature of dance courses.

The introduction of intelligent mobile terminals has sig-
nificantly enhanced the compatibility of teaching processes
and resources. These tools expand class content and foster
improved communication between teachers and students,
as well as among students, [13, 14] both before and after
class. Such integration demonstrates potential for creating
a more interactive and cohesive learning environment for
physical education dance courses.

2.1. System structure design

The overall architecture design of the teaching system for
the needs of teachers and students in the process of teach-
ing physical dance is shown in Fig. 1.

Teaching resource library: It is mainly used to store high-
quality teaching resources used by teachers in the course
of lesson preparation. Teachers can store their multimedia
courseware and videos according to their lesson planning,
and also provide help for students to pre-study and review
in class. In addition, a discussion forum is deployed in
the learning resource server to facilitate student-student
and student-teacher communication. The proposed sys-
tem integrates wearable sensors, wireless communication,
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Fig. 1. Overall architecture design.

intelligent mobile terminals, and cloud/server modules
to collect, process, store, and visualize biomechanical mo-
tion data in real time. This coordinated workflow provides
immediate instructional feedback, supports accurate move-
ment analysis and personalized technique correction, and
enhances instructional efficiency and sports dance learn-
ing through seamless data transmission and centralized
resource management. The teaching resource management
terminal enables teachers to upload, download, and man-
age multimedia teaching resources through web browsers,
computers, and wireless mobile terminals regardless of lo-
cation. Integrated cloud-based storage and synchronization
provide secure access to instructional materials, movement
records, and personalized feedback across multiple devices,
supporting continuous, flexible, and personalized sports
dance learning.

Mobile terminal: mainly used for teachers in the pro-
cess of class, teachers can access the teaching resources in
the server through the mobile terminal in the process of
class, if not in the wireless network coverage of the venue,
teachers can also download the content of the class to the
mobile terminal in advance, convenient for use in class.
The teacher can also connect the mobile terminal to the
multimedia projector in the course of the lesson to realize
the same screen of the mobile terminal and the projection,
which can easily combine the course and multimedia tech-
nology to realize the writing of the teacher’s board in the
process of teaching physical dance. Teachers can also take
videos and photos of students’ movements in the teach-
ing process and play them on the big screen, and make
timely corrections to students’ technical movements, which

can greatly improve the efficiency of the classroom and
increase students’ motivation in class. The teacher can
also upload the files and videos of the class process to the
server [15]. The effectiveness of the proposed system de-
pends on adequate lighting, practice space, stable wireless
connectivity, and multimedia equipment, which ensure re-
liable sensor communication, accurate motion capture, and
uninterrupted real-time feedback. The teaching resource
library supports resource classification, storage, indexing,
updating, and personalized recommendations, while the
resource management terminal and discussion forum fa-
cilitate multimedia resource management, teacher-student
interaction, peer collaboration, and personalized learning.
Student side: Mainly provides students with pre-study
and review before and after class, as well as discussion of
learning content in the discussion forum.

2.2. Intelligent mobile terminal application design

According to the analysis, the teaching system for mobile
terminals within the need to carry out local area network
environment to work, for this part of the structure design
as shown in Fig. 2.

Fig. 2. Intelligent mobile terminal application structure
design.

The mobile terminal and projection system support real-
time teacher-student interaction by enabling immediate
movement correction and personalized feedback. Wear-
able sensors collect biomechanical parameters, including
joint angles, angular velocity, acceleration, and centre of
mass trajectory, while synchronized communication among
wearable devices, mobile terminals, wireless networks, and
projection equipment ensures accurate motion analysis,
seamless data transmission, and effective sports dance in-
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struction. The system integrates motion analysis software
with wearable sensors to acquire biomechanical parame-
ters, including joint angles, angular velocity, posture align-
ment, movement trajectory, balance indices, acceleration,
and centre of mass, for objective evaluation of movement
quality and technical execution. Sensors are securely posi-
tioned, synchronized, and calibrated before each session,
while standardized data acquisition and real-time kine-
matic analysis provide personalized instructional feedback,
enabling accurate movement correction, performance mon-
itoring, and continuous improvement in sports dance tech-
niques. The system enhances student engagement by al-
lowing learners to visualize their movements, while wear-
able sensors collect motion signals that are processed into
quantitative biomechanical parameters. Real-time kine-
matic analysis compares these measurements with refer-
ence movement patterns and provides personalized instruc-
tional feedback, enabling instructors to guide movement
correction and helping students refine sports dance tech-
niques while improving their understanding of biomechan-
ical principles.

Moreover, the system supports remote learning by al-
lowing students to access recorded lessons and feedback
outside of class hours through mobile devices, enhancing
learning flexibility and reinforcing concepts taught in class.
This combination of real-time feedback, motion analysis,
and accessible learning resources helps create a more holis-
tic and effective learning environment for dance students.
Before data collection, wearable sensors were initialized,
synchronized, and calibrated to ensure reliable, repeatable,
and accurate biomechanical measurements, while secure
sensor placement and signal filtering minimized errors
caused by sensor displacement, environmental interfer-
ence, transmission delays, and motion artifacts. Motion
capture data were synchronized with video recordings and
analyzed in real time to identify movement deviations, gen-
erate automated biomechanical feedback, and enable teach-
ers to provide immediate corrective guidance, thereby im-
proving movement quality and sports dance performance.

2.3. Interactive teaching in physical dance classroom

The interactive teaching mode of students learning physical
education based on mobile intelligent terminal devices is
shown in Fig. 3.

The system records students’ movement videos together
with biomechanical analysis results, enabling performance
comparison, self-assessment, and identification of move-
ment deficiencies and posture deviations. Combined with
collaborative practice, peer discussion, formative assess-
ment, real-time feedback, and continuous teacher-student

Fig. 3. Interactive learning model of physical education
based on mobile terminals.

interaction, the interactive learning model promotes reflec-
tive learning, continuous skill refinement, learning auton-
omy, and improved sports dance performance.

2.4. Construction of physical education dance teaching
strategy indicators

After collating the literature and books related to phys-
ical education teaching strategies, the structure indexes
of physical dance teaching strategies were initially con-
structed based on the National Curriculum Plan for Physi-
cal Education Undergraduate Programs in General Higher
Education Schools and the Theory of Physical Education
Teaching. After the indicator questionnaires were collected,
the mean value of each item was calculated based on the
score assigned to each indicator by the experts, and the
results are shown in Table 1 and Table 2.

Based on the results from the table above, the initial
physical dance teaching strategy indicators were revised.
Indicators with a mean value lower than 3.5 were elimi-
nated. For example, the mean value of the B1 diversified
introduction strategy index was 3.15, the B6 cooperative
communication strategy index was 3.40, and the B7 think-
ing guidance strategy index was 3.30, so these three indi-
cators were removed. Following expert recommendations,
the secondary index B6 (cooperative communication strat-
egy) was integrated into B4 (practice strategy), with the
aim of achieving effective group practice through commu-
nication and collaboration. Similarly, the B7 thinking guid-
ance strategy was merged into B3 (explanation strategy), as
the objective of providing guidance can be accomplished
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Table 1. Mean values of the first- and second-tier indicators in the first round of expert survey.

Primary Indicators Average value Secondary Indicators Average value
A Instructional

preparation strategies 4.50
A1 Analysis of students’ learning situation strategy 4.40

A2 Selecting teaching content strategies 4.30

B Instructional
implementation strategies 5

B1 Diversified introduction strategies 3.10
B2 Presentation strategy 4.35
B3 Explanation strategy 4.90

B4 Practice strategy 4.50
B5 Instruction strategy 4.15

B6 Thinking guidance strategy 3.50
B7 Cooperation and communication strategy 3.40

C Instructional
evaluation strategy 4.40

C1 Differentiation of evaluation criteria strategy 4.20
C2 Evaluation content comprehensiveness strategy 4.85

C3 Diversification of evaluation subjects 3.75
C4 Diversification of evaluation methods 3.85

more effectively through clear explanations[16]. Indicator
weights were determined by aggregating expert evaluation
scores, applying normalization to obtain relative weights,
and ranking the indicators according to their normalized
values. The hierarchical indicator system was developed
through a literature review, curriculum guidelines, and
pedagogical theories, refined through two rounds of expert
consultation, and statistically validated using Kendall’s
concordance analysis to confirm expert agreement and the
reliability of the finalized framework.

In the second round of expert surveys, the same index
screening method was applied as in the first round. Indi-
cators that received objections were revised according to
the feedback provided by the experts. After distributing
the revised indicators to 20 experts, no significant changes
were made, indicating that the experts recognized and ap-
proved the revised indicators, meeting the study’s criteria.
To assess the consistency and objectivity of the experts’ rat-
ings, the Kendall’s concordance coefficient formula was
employed. The formula used for this test is as follows:

W =
∑ Rl2 − (∑ Rt)2

N
1
12 K2

(
N3 − N

)
− K ∑ 3−n

12

(1)

W =
n

∑
i

(Ri − m(n + 1)/2)2

( m2)− n (n2 − 1) /12)
(2)

The primary, secondary, and tertiary indicators achieved
Kendall’s W values of 0.892, 0.847, and 0.803, respectively,
with all associated χ2 tests being statistically significant
(p < 0.001). Since all W values exceeded 0.80, the results
indicate a high level of agreement. These findings demon-
strate that the indicator framework possesses strong expert
consensus and provides a dependable foundation for sub-
sequent weighting and evaluation procedures.

First, the ratings provided by the experts for each indica-
tor were aggregated by calculating the arithmetic mean of

all expert scores. The aggregated score for the i th indicator
was computed as

Si =
1
n

n

∑
j=1

xij (3)

where xij denotes the score assigned by the j th expert
to the i th indicator, and n is the total number of experts.

Comparability among indicators measured on the same
five-point Likert scale, the aggregated scores were normal-
ized using the sum normalization approach. The normal-
ized weight of each indicator was calculated as

Wi =
Si

∑m
i=1 Si

(4)

where m represents the total number of indicators at the
corresponding hierarchical level. The normalization proce-
dure ensured that the sum of all indicator weights equaled
one, enabling consistent comparison and ranking across
indicator categories. The Delphi panel comprised experts
with doctoral or master’s qualifications and more than 10
years of experience in sports dance education, biomechan-
ics, and physical education, who evaluated the indicators
through two consultation rounds, with revisions based on
expert consensus, mean scores, and qualitative recommen-
dations to ensure a reliable and authoritative framework.

3. Results and discussion

In this study, 25 physical dance teachers who taught phys-
ical dance special classes in six colleges and universities
in a Province were surveyed respectively, and the findings
were as follows.

3.1. Results and analysis of teaching preparation strate-
gies of physical dance

Teaching preparation strategy is the premise of teachers’
teaching activities, including the strategy of analyzing stu-
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Table 2. Mean values of indicators at three levels in the
first round of expert survey.

Tertiary indicators Average value
A11 Technical skill level 4.80

A12 Theoretical knowledge base 4.50
A21 Sorting out the structure

of physical education materials 4.35

A22Integrate the content
of other subjects 4.15

A23 Orchestrating the overall
knowledge framework 3.70

B11 Question-based introduction 4.85
B12 Project-based introduction 4.35
B13 Music-based introduction 4.65
B21Visualization with pictures 3.65

B22Processing with video 4.25
B23Detailed teacher demonstration 5

B24 Student presentation competition 4.15
B31 "Story" approach to introduction 3.95

B32Teaching of specialized terms 5
B33 Comprehensive knowledge support 4.45

B34Inspiring questions for guidance 4.55
B35 Motivational language encouragement 3.85

B41 Targeted practice content 4.85
B42 Flexible practice format 4.35

B43 Practice in a gradual manner 3.75
B44 Reasonable control of practice load 4.15

B51One-on-one guidance 4.55
B52 Group-based instruction 4.65

B53 Group instruction for error correction 3.75
B54 Theory prompting instruction 3.85

B61 Guiding students’
thinking on the integration

of multidisciplinary knowledge
4.25

B62 Inspiring students
to apply theoretical knowledge

to solve technical problems
4.45

B63 Encourage students to
think independently and

try to innovate
4.30

B71 Discuss with
each other in small groups 4.30

B72 Discuss with
each other and the teacher 4.30

C11 Gender differences
between men and women 4.30

C12 Differences in
learning ability 4.75

C21 Degree of understanding
of theoretical knowledge 4.30

C22 Degree of technical
skill mastery 4.75

C31 Teacher evaluation 4.65
C32 Self-evaluation 4.35

C33 Intra-group mutual evaluation 4.15
C34 Inter-group evaluation 4.35

C41 Process evaluation 1.25
C42 Summative evaluation 4.25

dents’ learning situation and the strategy of selecting teach-
ing contents.

This shows that most physical dance teachers pay too
much attention to the teaching content of physical dance

itself when they select the teaching content before class,
and less to the content of other subjects.

3.2. Results and analysis of strategies implemented in
physical education dance

The strategies implemented in class reflect the teachers’
teaching ability and effectiveness, and are the main man-
ifestation of teachers’ teaching level and the key link of
students’ learning.

The strategies implemented in class include: Presenta-
tion strategies, explanation strategies, practice strategies,
and instruction strategies.

According to the results shown in Table 3 and Fig. 4, 60%
of physical dance teachers frequently use teacher demon-
strations to illustrate the details of movements to students,
while 40% rarely use visual aids, such as pictures, to present
the teaching content. Additionally, 40% of the teachers
never have students perform demonstrations themselves,
and 11 out of the 25 teachers surveyed (44%) never allow
students to view physical dance videos.

From the analysis of these data, it can be concluded
that physical dance teachers primarily rely on a single
method of instruction, mainly through their own demon-
strations. While teacher demonstrations help clarify the
flow of technical movements and are essential for students
to accurately imitate the movements, relying solely on this
method can lead to a decrease in students’ long-term inter-
est in learning. To achieve the desired teaching outcomes,
it is crucial for teachers to incorporate a variety of presenta-
tion strategies and use them in combination, enriching the
learning experience and maintaining student engagement.

From the statistics in Table 4 and the results in Fig. 5, it
can be concluded that 40% of the physical dance teach-
ers would let students practice step by step until they
mastered the exercise content; 32% of the teachers sel-
dom used multiple organizational forms to let students
practice the teaching content. The survey findings indi-
cate the importance of integrating diversified presenta-
tion strategies, student-centred practice, theoretical knowl-
edge, and personalized instructional methods to enhance
learning effectiveness. These observations demonstrate
that biomechanics-supported teaching promotes objective
movement evaluation, active student participation, and
improved technical skill acquisition in sports dance educa-
tion.

The results of the survey showed that a few teachers
would use flexible and varied organizational forms to let
students practice, while most teachers still organized stu-
dents’ practice in the traditional single practice way. Be-
cause of the rigid organization and weak interest, they can-
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Table 3. Survey statistics of teachers’ use of presentation strategies ( N = 25 unit: Person).

Strategies Always Often Sometim es Rarely Never
Using pictures to present 4 6 2 11 2

Use video to show 2 6 5 10 2
Teacher demonstration 14 4 3 4 0

Student competition show 3 2 4 6 10

Fig. 4. Statistics of the survey on teachers’ use of
presentation strategies ( N = 25 unit:Person).

not reach the understanding of the teaching content in the
whole practice, and there is no good practice atmosphere,
so they cannot promote the overall practice effect.

According to the data presented in Table 5, 52% of teach-
ers consistently use group error correction to guide stu-
dents during practice sessions; 44% frequently employ
group instruction during lessons; 36% often provide one-on
-one targeted instruction, while 4% of teachers do not offer
individual guidance; and 60% of teachers rarely incorpo-
rate theoretical knowledge related to technical movements
into their instruction. The majority of teachers rely heavily
on one-on-one instruction.

An analysis of these findings indicates that most phys-
ical dance teachers tend to focus on group-based instruc-
tion, with less emphasis placed on individualized attention.
The instruction predominantly revolves around technical
aspects of the movements, with fewer teachers incorporat-
ing theoretical knowledge as a foundation for the learning
process. This gap suggests that starting from theoretical
concepts could significantly enhance students’ understand-
ing of the technical movements. By offering theoretical
insights before diving into the practical execution, teachers
can provide students with a deeper comprehension of the

Fig. 5. Statistics of the survey on teachers’ use of exercise
strategies ( N = 25 unit: Person).

principles behind the movements. This approach could
also aid in correcting errors more effectively by linking
the technical corrections with a conceptual understand-
ing, thus helping students improve both technically and
cognitively. Integrating theoretical knowledge into the in-
structional process would create a more holistic teaching
method, fostering better long-term retention and mastery
of physical dance skills.

Exploratory Factor Analysis confirmed the validity of
the indicator framework ( KMO = 0.891; Bartlett’s χ2 =

1846.37, p < 0.001 ), with three factors explaining 78.64% of
the total variance and a Cronbach’s alpha of 0.914 , demon-
strating strong construct validity and reliability. The us-
ability evaluation indicated high user satisfaction with ease
of use, perceived usefulness, and real-time biomechani-
cal feedback, while continuous biomechanical monitoring
enabled the detection of unsafe movement patterns, pro-
vided immediate corrective feedback, and supported injury
prevention and safer sports dance training.
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Table 4. Survey statistics of teachers’ use of practice strategies ( N = 25 unit: Person).

Strategies Always Often Sometimes Rarely Never
Exercise content is targeted 5 8 6 4 2

Exercise form is flexible and diverse 3 8 7 7 0
Exercises in a gradual and progressive manner 9 4 3 6 3

Reasonable control of exercise load 3 2 4 7 9

Table 5. Survey statistics of teachers’ use of instructional strategies ( N = 25 unit: Person).

Strategies Always Often Sometime s Rarely Never
One-to-One 7 8 5 4 1

Grouped 10 8 3 4 0
Collective error correction 12 9 3 1 0
Theoretical knowledge tips 1 4 4 16 0

4. Conclusion

This study comprehensively explored the application of
biomechanics and intelligent mobile terminals in sports
dance education, from system architecture design to em-
pirical teaching strategy optimization. Through expert sur-
veys and empirical case studies, it was found that tradi-
tional sports dance teaching methods exhibit significant
limitations in interaction, feedback precision, and theo-
retical integration. The proposed teaching system intro-
duces a practical framework combining intelligent mo-
bile devices, real-time kinematic analysis, and hierarchical
teaching strategy indicators. The empirical data confirm
that this integration can provide timely movement correc-
tion, enhance theoretical understanding, and increase stu-
dent engagement. Moreover, the refined teaching strategy
framework-validated through expert scoring and statisti-
cal agreement-offers a structured, data-driven foundation
for future teaching innovations. By shifting from teacher-
centered demonstration to a multimodal and biomechani-
cally informed instruction model, both teaching efficiency
and learning outcomes are significantly improved. The
proposed biomechanics-based teaching framework offers
long-term educational benefits through personalized learn-
ing and objective performance assessment while remain-
ing scalable across different educational institutions. Al-
though successful implementation requires appropriate
infrastructure, wearable devices, and instructor training,
the framework can be readily adapted to various physi-
cal education and sports training environments. This ap-
proach not only supports technical skill acquisition but also
cultivates a deeper understanding of motion mechanics,
promoting safer and more effective sports dance training
environments.

Declarations

Funding: Authors did not receive any funding.
Conflict of interest: The authors declare no conflict of inter-
est.
Data Availability Statement: The data generated and an-
alyzed during the current study are available from the
author Yan Wang upon reasonable request but are not yet
publicly available due to ongoing research.

Code availability: Not applicable.
Author contributions: Conceptualization, SZ and HM;

methodology, XM; software, HM; validation, HM and
XM; formal analysis, SZ; investigation, SZ; resources, HM;
data curation, XM; writing-original draft preparation, SZ;
writing-review and editing, XM; visualization, SZ; supervi-
sion, XM; project administration, XM; funding acquisition,
HM. All authors have read and agreed to the published
version of the manuscript.

References

[1] X. Gao, D. Xu, F. Li, J. S. Baker, J. Li, and Y. Gu, (2023)
“Biomechanical Analysis of Latin Dancers’ Lower Limb
during Normal Walking" Bioengineering 10(10): 1128.
DOI: 10.3390/bioengineering10101128.

[2] R. L. Vancini, M. S. Andrade, C. A. B. De Lira, and T.
Russomano, (2023) “Recent Advances in Biomechanics
Research: Implications for Sports Performance and Injury
Prevention" Health Nexus 1(3): 7–20. DOI: 10.32782/
olimpspu/2025.2.7.

[3] T. Mattsson and H. Larsson, (2021) “There is No Right
or Wrong Way: Exploring Expressive Dance Assignments
in Physical Education" Physical Education and Sport
Pedagogy 26(2): 123–136. DOI: 10 .1080/17408989.
2020.1752649.

https://doi.org/10.3390/bioengineering10101128
https://doi.org/10.32782/olimpspu/2025.2.7
https://doi.org/10.32782/olimpspu/2025.2.7
https://doi.org/10.1080/17408989.2020.1752649
https://doi.org/10.1080/17408989.2020.1752649


Journal of Applied Science and Engineering 35 (2026) 26035019 9

[4] R. D. Neville and K. Makopoulou, (2021) “Effect of a
Six-Week Dance-Based Physical Education Intervention
on Primary School Children’s Creativity: A Pilot Study"
European Physical Education Review 27(1): 203–
220. DOI: 10.1177/1356336X20939586.

[5] A. M. Zaferiou, (2023) “Dance-Themed National Biome-
chanics Day Community Engagement to Inspire our Fu-
ture STEAM Leaders" Journal of Biomechanics 150:
111511. DOI: 10.1016/j.jbiomech.2023.111511.

[6] S. N. Alsubari, S. N. Deshmukh, A. A. Alqarni, N.
Alsharif, and H. T., (2022) “Data Analytics for the Iden-
tification of Fake Reviews Using Supervised Learning"
CMC-Computers, Materials & Continua 70(2): 3189.
DOI: 10.32604/cmc.2022.019625.

[7] V. Potop, L. E. Mihailescu, I. Mihaila, M. Zawadka-
Kunikowska, W. Jagiello, A. Chernozub, and A. As-
cinte, (2024) “Applied Biomechanics within the Kinesi-
ology Discipline in Higher Education" Physical Edu-
cation of Students 28(2): 106–119. DOI: 10 .15561/
20755279.2024.0208.

[8] X. Liang et al., (2023) “YOLOD: A Task Decoupled
Network Based on YOLOv5" IEEE Transactions on
Consumer Electronics 69(4): 775–785. DOI: 10.1109/
TCE.2023.3278264.

[9] B. Guo, (2020) “Analysis on Influencing Factors of Dance
Teaching Effect in Colleges Based on Data Analysis and
Decision Tree Model" International Journal of Emerg-
ing Technologies in Learning 15(9): 245–257. DOI:
10.3991/ijet.v15i09.14033.

[10] E. J. Luo, K. Kutzer, K. A. Carvalho, G. M. Talaski,
M. Ungs, C. Zirbes, and C. de Cesar Netto, (2024)
“Poetry of Motion: Ankle Biomechanics in Ballet Dance"
Foot & Ankle Orthopaedics 9(4): DOI: 10 . 1177 /
2473011424S00434.

[11] J. Kim and A. Hong, (2020) “How Can We Lead Creative
Choreography?: Narrative Inquiry of Dance Educators’
Teaching Experiences in Dance Class for Students with
Intellectual Disabilities" Research in Dance and Phys-
ical Education 4(1): 57–70. DOI: 10.26584/RDPE.2020.
4.1.57.

[12] C. Zhang, Q. Su, and Y. Zhu, (2023) “Urban Park Sys-
tem on Public Health: Underlying Driving Mechanism
and Planning Thinking" Frontiers in Public Health
11: 1193604. DOI: 10.3389/fpubh.2023.1193604.

[13] X. Li, (2023) “Optimization of the College Basketball
Teaching Mode Based on the Applied Explainable Associa-
tion Rule Algorithm and Cluster Analysis in Mobile Com-
puting Environments" Applied Artificial Intelligence
37(1): 2214768. DOI: 10.1080/08839514.2023.2214768.

[14] M. Guettala, S. Bourekkache, O. Kazar, and S.
Harous, (2024) “Generative Artificial Intelligence in Ed-
ucation: Advancing Adaptive and Personalized Learn-
ing" Acta Informatica Pragensia 13(3): 460–489. DOI:
10.18267/j.aip.235.

[15] F. Naseer, M. N. Khan, M. Tahir, A. Addas, and S. H.
Aejaz, (2024) “Integrating Deep Learning Techniques for
Personalized Learning Pathways in Higher Education"
Heliyon: DOI: 10.1016/j.heliyon.2024.e32628.

[16] J. Yu, H. Li, S.-L. Yin, and S. Karim, (2020) “Dynamic
Gesture Recognition Based on Deep Learning in Human-
to-Computer Interfaces" Journal of Applied Science
and Engineering 23(1): 31–38. DOI: 10 .6180/ jase .
202003_23(1).0004.

https://doi.org/10.1177/1356336X20939586
https://doi.org/10.1016/j.jbiomech.2023.111511
https://doi.org/10.32604/cmc.2022.019625
https://doi.org/10.15561/20755279.2024.0208
https://doi.org/10.15561/20755279.2024.0208
https://doi.org/10.1109/TCE.2023.3278264
https://doi.org/10.1109/TCE.2023.3278264
https://doi.org/10.3991/ijet.v15i09.14033
https://doi.org/10.1177/2473011424S00434
https://doi.org/10.1177/2473011424S00434
https://doi.org/10.26584/RDPE.2020.4.1.57
https://doi.org/10.26584/RDPE.2020.4.1.57
https://doi.org/10.3389/fpubh.2023.1193604
https://doi.org/10.1080/08839514.2023.2214768
https://doi.org/10.18267/j.aip.235
https://doi.org/10.1016/j.heliyon.2024.e32628
https://doi.org/10.6180/jase.202003_23(1).0004
https://doi.org/10.6180/jase.202003_23(1).0004

	Introduction
	Materials and Methods
	System structure design
	Intelligent mobile terminal application design
	Interactive teaching in physical dance classroom
	Construction of physical education dance teaching strategy indicators

	Results and discussion
	Results and analysis of teaching preparation strategies of physical dance
	Results and analysis of strategies implemented in physical education dance

	Conclusion

