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Practical Research on Task Driven Teaching Mode in University Physical Education
Curriculum Teaching

XIA Sheng !, HUANG Min 2
1. Physical Education College of Hunan University of Technology, Zhuzhou, Hunan, 412000, China
2. College of Science and Technology Hnut, Zhuzhou, Hunan, 412000, China

Abstract: Based on the analysis of the connotation of the task driven teaching mode in university physical education courses using
methods such as data analysis, investigation, and comparative research, this paper constructs a practical design of the task driven
teaching mode and conducts effect analysis. It proposes to transform teaching concepts, optimize course structure, align driving goals,
clarify influencing factors, scientifically design task content, and based on practical experience, puts forward organizational
implementation problems and analyzes specific implementation strategies.

Keywords: university physical education courses; task driven; teaching mode
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Exploration and Research on the Construction of Sports Brands in Vocational Colleges
—Taking the Development Experience of Shuttlecock Sports at Guangzhou University of

Applied Science and Technology as an Example

HUANG Ruimin, ZHOU Songfang
Guangzhou Railway Polytechnic, Guangzhou, Guangdong, 510430, China

Abstract: With the continuous promotion of "integration of sports and education™ in universities and the process of "one school, one
brand (multiple brands) ", as well as the higher requirements of the country for student physical fitness testing, vocational colleges are
constantly learning from experience in sports brand building and improving students' physical fitness. In the future teaching work, the
development of sports brands in vocational colleges, various policies and measures for student fitness activities, and preparations for
sports events will become the norm. This study used methods such as literature review, interview, and Delphi to investigate the
development model, successful experience, popularity of the shuttlecock sport, and competition training of Guangzhou Institute of
Applied Science and Technology. Combining various viewpoints such as "integration of sports and education" and physical education
reform, the study investigated the shuttlecock sport development model, successful experience, popularity of the project, and
competition training. As a brand project of Guangzhou College of Applied Science and Technology, shuttlecock sport has achieved
remarkable results in terms of software and hardware facilities, introduction of high-level teachers and athletes, and competition
training, and has had a great influence both internationally and domestically. Exploring the successful development model of
shuttlecock sports at Guangzhou College of Applied Science and Technology can help vocational colleges strengthen their sports brand
building, promote students' physical fitness improvement, and form a lifelong awareness of sports.

Keywords: vocational colleges; shuttlecock sports; student physical fitness; brand promotion
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Research on the Application of Small Group Teaching Method in Blended Teaching of College
Aerobics Course

ZHU Yan *, ZHUANG Wei %
1. Physical Education Department of Guangdong University of Finance, Guangzhou, Guangdong, 510521, China
2. School of Physical Education, South China University of Technology, Guangzhou, Guangdong, 510641, China

Abstract: In order to explore the organic integration of online and offline teaching and effective supervision of online teaching in
blended teaching of college aerobics courses, this study attempts to apply the small group teaching method to blended teaching of
college aerobics courses, and compare and analyze the teaching effects with traditional aerobics courses through an 18 week teaching
experiment. The results showed that the experimental class students were superior to the control class students in improving their
ability to create and apply aerobics, promoting physical fitness, and cultivating attitudes towards physical exercise, with significant
differences; Compared with traditional offline teaching of aerobics, the blended teaching mode of aerobics that integrates small group
teaching method can effectively supervise students' independent learning and practice after class, form a stable learning community,
and improve the classroom efficiency of offline teaching by reconstructing the teaching behavior of teachers and students.

Keywords: small group teaching method; aerobics course; blended learning; teaching effectiveness
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Research on the Optimization of Physical Fitness Exercises in Primary and Secondary School
Physical Education Classrooms Based on the Recent Development Zone Theory

ZHANG Qi
Shanghai Luoyang Middle School, Shanghai, 201100, China

Abstract: In the context of the new curriculum standards, this paper focuses on optimizing physical fitness exercises in primary and
secondary school physical education classrooms. In response to the problems of neglecting individual differences, lack of feedback
mechanisms, and student psychological resistance in traditional standardized physical fitness exercises, based on the theory of the zone
of proximal development, this paper proposes optimization paths such as dynamic evaluation of the entire process of the zone of
proximal development, construction of a progressive training system, and design of gamified physical fitness teaching. This
optimization plan needs further validation of its practical effectiveness, exploration of technological applications, and construction of a

support system for home school linkage.

Keywords: primary and secondary schools; physical fitness exercises; recent development zone; dynamic assessment
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Exploration on the Application of Club Teaching Mode in Public Physical Education Courses

in Universities

HE Jiawang
Tianjin University of Finance and Economics Pearl River College, Tianjin, 301811, China

Abstract: This study focuses on the teaching mode of public physical education clubs in universities. Although this model has
achieved certain results in theoretical and practical research in China, due to geographical and economic differences, as well as the
lack of unified standards, the implementation of this model varies among universities, and a fixed theory and practice have not yet
been formed, which is still in the exploratory stage; Foreign countries such as Russia, the United Kingdom, and France mainly study
the implementation of teaching through independent sports club models. From a theoretical perspective, the club teaching model, as a
hot topic in physical education reform, has teaching content, concepts, and organizational forms that are suitable for high school and
above physical education teaching. It has theoretical guidance significance for improving the quality of physical education courses in
universities and cultivating students' lifelong sports awareness. In reality, the traditional teaching mode of public physical education has the
problems of low student interest and poor effectiveness, while the implementation of the new teaching mode is of great significance for
universities to cultivate applied talents. This study aims to address the shortcomings in the implementation of the sports club teaching
model, improve teaching quality, enhance students' physical fitness, cultivate a lifelong sports concept, promote the reform and innovation
of university sports club teaching, and form a sports teaching model suitable for basic teaching in universities.

Keywords: public physical education courses in universities; club teaching mode; lifetime sports concept
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The Development Process and Prospect of the General Sports Team of Qingdao No.15 High
School (Qingdao Experimental High School)
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Abstract: With the implementation of comprehensive quality education and changes in the education system, it is imperative to
transform education from a model to an innovative path, as education is the foundation of a century long plan. In the trend of education
reform, a trial sports reform practice was carried out, selecting outstanding students from cultural courses to form the first general
sports team. Through the careful training plan of physical education teachers, scientific training methods, and the students' hard
training, children who originally had no hope in the college entrance examination were able to open up a sunny path through their own
hard work. Not only did they successfully enter their ideal university, but they also found confidence for themselves, becoming an
unforgettable life experience for them to strive for their dreams and gain lifelong benefits.

Keywords: education reform; general physical education teaching; physical training
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Interpretation of Teacher Role Transformation and Professional Ability Enhancement in
Structured Physical Education Teaching from the Perspective of the New Curriculum Standards
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Abstract: With the promulgation of the 2022 version of the "Compulsory Education Physical Education and Health Curriculum
Standards", structured physical education teaching has become an important direction for the reform of physical education curriculum
in the new era. Starting from the background of the new curriculum standard, this study explores the value of structured teaching in
physical education for students' comprehensive development and innovation in physical education. It analyzes the transformation of
teachers' roles from knowledge transmitters to learning guides, curriculum developers, and educational collaborators, and proposes
paths for improving teachers' professional abilities, including structured teaching design ability, classroom organization and
management ability, teaching evaluation and feedback ability, and educational research ability enhancement. Research has shown that
structured teaching in physical education not only enhances students' motor skills and core competencies, but also provides new
opportunities for the professional development of physical education teachers.

Keywords: new curriculum standards; structured teaching in physical education; teacher role transformation; professional competence
enhancement
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Discussion on Personalized Training of Vocational Sports Based on Occupational Physical
Fitness Needs

XU Shuangyu
Guangzhou Civil Aviation College, Guangzhou, Guangdong, 510000, China

Abstract: With the rapid development of Chinese economy and society, as well as the rapid rise of high-tech industries, the vocational
physical fitness needs of vocational college students have also undergone corresponding changes. In the context of quality education,
differentiated teaching is highly respected, to the extent that personalized training has become an important training method in physical
education. It can be student-centered, teach students according to their aptitude, and fully tap into students' sports potential. Therefore,
this article introduces the vocational physical fitness needs of vocational college students in the new era, analyzes the advantages of
personalized sports training in improving physical fitness, and further studies strategies to strengthen personalized vocational physical

fitness training in vocational college sports.

Keywords: occupational physical fitness needs; vocational sports; personalized training; physical training
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Universities
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ZHANG Ligiang, XUE Zhigang
Xizang Minzu University, Xianyang, Shaanxi, 712082, China

Abstract: Ideological and political education in the curriculum is the main means to implement the education of all staff, the whole
process and the all-round education. Strengthening ideological and political education in physical education courses in Xizang's
colleges and universities is the main position to cultivate all-round talents. This paper studies the effect of ideological and political
education of table tennis course for 140 non sports majors in Xizang Minzu University by comprehensive methods such as literature,
questionnaire, experiment and mathematical statistics, aiming to provide theoretical basis and sports program for ideological and

political education of table tennis course in Xizang universities, and improve the quality of education.
Keywords: curriculum ideology and politics; Xizang college students; table tennis
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FZ E Ol 18.03+2.49 | 18.9542.91 |0.230| 0.831
WG R 19.02+2.21 19.0842.40 |1.007| 0.322
AT/ 10.56+2.22 | 10.68%2.45 [0.090| 0.891
R 10.01+2.27 | 10.40%2.23 [0.471| 0.628
FHEIN 5.67+1.10 5.89+1.10 [0.672| 0.800
Ei[YN=3 1S 5.54+1.07 5.58+£1.20 [0.977| 0.341
IR O 5.32%1. 04 5.41%1.21 [0.790| 0.531
W 3 8.71+1.08 8.85+1.12 [0.534| 0.645
T 9.124+1.35 9.03+1.42 [0.916| 0.416
Rk H 45 9.11+1.38 8.97+1.28 |[1.025| 0.307

KR p<<0.05, Gitt EAEFEMESR: p>0.05 &4
¥ ERREFEEER. TR

5451

2.2 WEREZETRFIFE

EBUAR UK RS R

S i ek HEZE 2 AR 1 JE AR BOIG 3R 5K #E 4T BT
FEAS T K56, )W HLAE 32252 ML e BRR A 07 Jm JEAHE
AT DL (IR 2).

*2 MBAZETRIENEEBISGERKTEER
e W g | s T b
WSS 9.23+1.86 | 9.27+1.85 | 0.442 | 0.659
X E T 18.3142.31 | 18.984+2.77 | 0.117 | 0.907
5% EHOl 18.0342.49 | 19.054+2.84 | 0.100 | 0.921
WS K 19.0242.21 | 19.59+2.20 | 1.227 | 0.222
AT/ 10.5642.22 | 10.66+2.28 | 0.076 | 0.939
U0 =R 10.0142.27 | 10.40%+2.13 | 0.501 | 0.617
TEH RN 5.67+1.10 | 5.98+1.10 | 0.602 | 0.730
1 BA 3R 5.54%1.07 | 5.514+1.20 | 0.957 | 0.341
IEREGAM | 5.3241.04 | 5.72£1.20 | 0.820 | 0.432
W T 57 8.71£1.08 | 8.78%1.21 | 0.634 | 0.711
BHPHE 9.12+1.35 | 9.03+1.32 | 0.896 | 0.516
SNz 9.11£1.38 | 8.784+1.08 | 1.120 | 0.401

FHE 2 A, o R 4 S B S A 10 5% TUB AR LR
IKFH S TR 7135y M3 N B E R (p>0.05).
BERT UL, B LR B B0 IE R 22 2 1) AR BUA K P
R A ROR . TR —BF TS R S R T T A
P SV

2.3 LIGEZE TIERTREEE
59

S A 5 250 4 2 AR AR AR BUA 2 KCE AT I

REFUKTHER
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XA T i, 70 A HAE e T R B 0 Ja ARBGA
IKCFIIAAL Ol (IR 3D,

®3 ZIRAIWAMEFENEBBBEEERKFESR

£33 . .

T SEIGHI S e T P
HEES 9.34+1.85 [10.64+2.20| 6.175 0.002"
EEIS 18.45+2.56 [20.55+3.75 4.683 | 0.004"
% L, 18.95+2.91 [23.55+4.96| 8.366 | 0.001"
WAE R 19.08+2.40 [22.05+4.05 5.683 | 0.009"
AT 10.68+2.45 [10.68+2.21| 1.611 0.110
R =R 10.40+2.23 [10.67+2.20| 0.675 0. 700
FEAF AR 5.8941.10 [6.93+£1.63| 6.480 | 0.002"
ATBA =R 5.584+1.20 [7.85+1.80| 12.798 | 0.004"

IEREGAM | 5.41+1.21 |5.61%£1.15| 0.545 0.678
N, ¥ i 57 8.85+1.12 [9.12+1.35| 0.816 0.414
FHEPHE 9.03%+1.42 [9.114+1.38| 8.443 0. 800
R A4 8.97+1.28 |11.75+2.43] 10.583 | 0.007"

M3 3 AR, BROTAERE. MUWEOR. IERME SO, 12
e 5 A 58 B R AR 2 M e R R 2 SR (p>0.05)
5, HETRRR B R EEER (p<0.05), {HZEELE
2SR IR T AR BB YR TS, ek g,
HUEMARTE DURT , Fe e B B A0 2 A 1 AR R
KPR R T ARG BT TR -

2.4 L ERAFNBAFE BRBUARFKF
MERS 2R

S i S8 L AN 2 2 A ) R B0 K P BEAT A
SEREA T RS (AR 4D, BEREE SRR IR R
1T FRCR

x4 ZTHREMNRASKIERAEFENTEBEERKTFER

= A it R A T p
HAEES 9.27+1.85 | 10.64+2.20 | 6.175 | 0.002"
FKERMH | 18.98+2.77 | 20.55%3.75 | 4.683 | 0.004"
ZEMl | 19.05+2.84 | 23.55+4.96 | 8.366 | 0.001"
WifE A | 19.59+2.20 | 20.05+2.05 | 1.683 | 0.870
T 10.66+2.28 | 10.68%+2.21 | 1.611 | 0.110
MR | 10.4042.13 | 10.67+2.20 | 0.675 | 0.700
TEH RN 5.98+1.10 | 5.93+1.23 | 1.480 | 0.210
BN =R 5.51£1.20 | 5.8541.80 | 1.798 | 0.400
IERMESAW | 5.7241.20 | 5.61%£1.15 | 0.545 | 0.678
WEEETSE | 8.78%1.21 | 9.12+1.35 | 0.816 | 0.414
B | 9.03%1.32 | 9.11+1.38 | 8.443 | 0.800
EAEIE 8.78+1.08 | 11.75+2.43 | 10.583 | 0.007"

M3 4 AR, SEIG S Se R BRI ITHE S 2R O BARAE 25
X E TR 2 EROL AT RAR 45 4 TR 7153 70 $AH B &1k
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Z25(p<<0. 05), HAFEFRAF 73 W To . M 22 57 (p>0. 05),
T E A R A, SR AR T3 I 4L, vl L,
Fe R RRIRRE LIECHCE T R AR 1 B BUK P = AR B 10 T
EE

3 Hit5EW

3.1 &g

TE“=47 BANERT, RERFSCOE. RERITS
SERERLR, (R FE R FRORAE (1 AR R R . R IIE sh B
REZKT BE B ARFAE RS R B 5, A B THE3h 3 E o
e B v [ 25 R B AR A . AR, Bl R, 5
G BUF R RS A B BUKT 1 68 SR AME B S,
FETRE R, BIEKh. ZVRUEM. PR R
BEUTER 1 e e BRI B BUECE R A R Tt 7 oK
A EUKE o JU R Fe R BRI 0] 24 A Y B AR
o KEE. 2 Bl A RG4S 5 R IR E O,
EAFRREE B S AT 56 o

3.2 iy

(1) BEMRERHEIREE N H bR

SEEFELAE T BEELRK, N5 5 SR R AR
BBHeETit. ok, £ “=4” FAERT, mREkEE
NZ AR IRFE AN E AR BARRE 77 HARFE B N E
“=J0” BN BFR. Rl EREREARIB AR B
%, B SRTFFAE N ERERIEAMR . HEAR I E,
B gRop E RO R, SRR A SOk

(2) MEHFANEEBETCRA IS

I AN ORI B BUC R, i B EUC R R
S H b2 SRR B AR AR AR - AR B e 3 e e
BRUE BC S B, ARSE AR A A IR B R M L EBUT &R
BN o 75 m e e ek B b, TR 2R S Rk 1
BUGER, AR R SR e R R B4 77
FIRLN B8 47 o B Fe Fe ek S B RN BB N 25
o, e RERSCE, WESEE AR

(3) 5838 = ERERIRFE MBIk R

M 25 R E , TEARE & FKE IR &2 B
WS A R BN HN R IR RS A 5 B & ER,
{ERAE TR AR IEREE GO0 12 T 7 A 55 B
P 7 TH BARE P THE & B HH D Bk R %
15 o X 7 AR L R S M AR SRR, A IEW
Ji 7R 2.

FEETH: (1) PERRZRKY 2024 FHF SR H
CHFH PR KRR E AR DB A T —— A
S R K e BRI GRS S 2024634); (2)
PEE RO K 2% 2024 SEBCERITUE K2R R T fd e
THECEEFIN” GRER S 6); (3) H=HBib& iR
HORE SR FE AN BT “igsh iR > R G
it 94); (4) PUREIRIGE K S 2025 SERFAAE B BFE L
TSR S H “ B S MR AR R BERS
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HRR R 5 S GRS 5 YJ62025006); (5) PhjEL
RO RS 2025 R AL RERIE “BXESERTE
FAREETE” GRS YJK2025008).

(&% k]
(1134 F. &2 B &EmR B EBE T4 E##aE N].
A B B, 2016-12-09 (1)
RIFFHA(HEFHATLORMNREREEL T EMA
RAME S8R LY [EB/OL]. (2014-04-08) [2025-04-17].
http://www. moe. gov. cn/srcsite/A26/ jc jkecjcgh/20140
4/t201408 167226. html.
BI#AFH AFHATHL(EEFRREERR LR
NE ) i %1 [EB/OL]. (2020-06-06) [2025-04-17].
http://www. goc. cn/zhengce/zhengceku/2020-06/06/co
ntent 5517606. html.
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X HE, BA&R TAEL AEAFRAFTHENER R
KREWE T —ET (FEREKF 5 ENTTX (2023 4
KO ) fEATLI]. VR E F R FR, 2024,41(6) : 706-713
BlXaE AFHF L L EERREEREREEHAR
[D]. #k M : 1 8 Tk A %, 2021.

(6] 7. ERLEZFRMABREERLT W RENZRAR
[D]. &4 37 VLW & A %, 2021.

[(7]#4#72. TRAFABKREERFFHRID]. LiF:
AR TE A F,2023.

BIXIZ&E. AEHF LV EFERREEREREEHR
[D]. #k M : 18 Tk A%, 2021.

T EA: TkEFR (1985—), B, Wik, BRBEMAKA,
L, BlHR, BRREAE, TEARTH: KFHF
5RBERK,
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HFREREATRFRERRBOMERE. HALEFE SRR

x|k AHAERL
e RIERFFRAA L AR, BRI %RIE 150008

[HEIAME, HFRRELREARFTRS SR ERENATZ L. B ALKTAHESZHSNE, BELXFTREREATIR
SBREOMAEE, AFHREFMBEZ. RN, RFRAREERFTRSFOMLETRAT: HERSHRFTRFRFH
R, #EHREAFRSE G/, RERBERFT RS IENAFL. AN, ZRFREREARTRS SR EREE L
RARERFTMFHFRXBAL, RFHIFTRFHRE AR TR, FRAFTRET BRI, HFRERAISES BRI
FATEFAERE. ST, REZFREERFTRFHFER, BRARTRIFUFEKT AR iR FRAFH HFLF
B AERARNIMEE SAE S W RALH F AL 2.
[KBEIRI KT WAL ; REARFTRS: KERF; TIF4E
DOI: 10.33142/jscs.v5i2.16231 FESHES: G812 CHRFRINAD: A

The Value Implications, Practical Challenges, and Optimization Paths of Digital Empowerment

for High-quality Development of After-school Sports Services

LIU Yuxin, YANG Feifan”
Graduate School of Harbin Sports University, Harbin, Heilongjiang, 150008, China

Abstract: At present, digital empowerment is the key to the high-quality development of after-school sports services. Using literature
review and logical analysis methods, explain the value implications, practical difficulties, and relief paths of digital empowerment for
high-quality after-school sports services. Research suggests that the value of digital empowerment in after-school sports services lies in
promoting diversified teaching models, advancing intelligent management of after-school sports services, and promoting scientific
evaluation of after-school sports services. At the same time, there are practical difficulties in the high-quality development of digital
empowered after-school sports services, such as the solidification of traditional after-school sports service teaching models, weak
digital technology application capabilities of physical education teachers, uneven distribution of school sports digital resources, and
imperfect cooperation and collaboration mechanisms for digital empowerment both inside and outside the school. In view of this, it is
proposed to update the teaching mode of after-school physical education services, enhance the digital technology application ability of
physical education teachers, strengthen the construction of school physical education digital resource libraries, and improve the
cooperation and collaboration mechanism between on campus and off campus physical education.

Keywords: digital empowerment; after-school sports services; physical education; primary and secondary school students

[ SRBUARAERE . 9IRS SR it & A
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(R RRE B PR B FRE ), R A R e 55 v o R
A2 AR R . H AT, BT BORIE Bog BE
B WIS P A T AL 2 1 S A e R, X
— %7 3 OB R R R R RS R
SRR WK, B RN IRE R RS 1R AL 1R T
RUESCHE, R HESD AR B 1R BLAA R AR L AE /1 BLAL
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R R UM AR RS 1), ok 5 £ B B BoR SE B
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WERE RS HIREAL . ET 0k, FHF Bl o ey
TR RE A 7 R A 55 vt o B A FRR PO B T s ISR B8 55
PBRAR BRI ANIT FE , VR 1 7 AR 55 e i R e
HER 5 RESF.

1 HFWEERR R ERSSRELARMNESE

B BOR DL AL mfl s B BORRFIE S
DL, NIRRT S5 mR A RN ERE . BUTHoR
TRAE T FEHESNURE 14 A R 55 2B R
H BEAEN ST A AN E .

1.1 BIFRE 1R E AR S5 MEEFERR

HE B TR RETTREEE KR s G #H
R BB I 1, SR rh S O A
55 & H AT E fNEER T oA AR AL T A
Wr_ETH A R, FEAR G BN kil 2 B3 n v
LR BOR, BlhniE i NG IR B &R GRS L R
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AR, RN TR A RN IR e Sk E
2 SV RN SR 2 T B g5 B P K AR | o S
WA A, B SEHAR (VR) I 5%
PSR (AR 58 5 N 740 F L2 9 N 22 A2 (R 12 5
fERZHR /N AR AT, P2 Gk eI A
B R L RS HEBOR S S , 76 F BT Lo 5 e R
B U R A T Oy BN A Zl, T 2ok 1 4
AR 2E ST BT IR IR B TR IR 50 TR I sh R i
SEAFIGR AT AT E PRI BCE , T Do i SEn
HC M S I EL L P S 2 PR R SRR L, AT LA
DT RT LSRR TR, DA i AR I S e O H AR IR
A B 2 75 1% B I RE RS 1R & ik &5 v LUEA
O SN o 45— 7 2 AR AR ORI 5 22 A A L O 2
M E A R AW R &, 5252 A I M 5 . H07 IR
REVR B RS IS5 IO BUHT, iR 2RISR R T 408
WEHA A S . ik, Brmee T CLeIHRE R E
R 55 e, AN BRI URAR 35 1 2R 5 PP 41
SERAT QIR e, AT S RS A RSSO

1.2 #EREAR GRS EEEREL

T B BOR B A IR RS SR R e ), IR
TRRE IR S A B IR 55 b, SRR R 2R3 RGP
LB IR 7 RO A5 2 NI, HRE S 2 58 B AR A
B, BORMAE HE R BTRACE . (FB T2 A R Bl
ARG, ZIMRENS LRI 1l A B 122 ST RE el
AL AABATT I 20 B RSN , XA AT DL B 1
% TAE VR G AR B IR S5 I 2RI, 208 AT LUSE ks #E 1
YRR T It S vt R REA PRI 5 RT U8 i A R
I FARAE o G T RO RE B, S IR AR B SR
&, AR RIERSETT DL IUE, (REETRE R E RS
T2 R B 2 A o W 22 A B I UREHE DL AT I 2 3 Y
JRETC R, AT LLEREAL A 20HT 22 2 15 KA B XK 12 5)
WEH , AT i B B K 0, SN ROy A w R
R A SRR BRI, A B I AE R e 14 5 ik
55, W DAA R e A B R Re AL, AUA B TR
PR A A R, A OR TR RS B OAL R A8 AN B FE L
AT DM UM AN S BN T S R AR S B P K B AR DL
AT 38 i 07 R

1.3 RARBEERSZTMRIZFL

BT HORRENS “ REMIEIE . #5E LEE PO Fa4T,
S RFEAAUR L PP 7, H R s I 2 A bR
WL BB X R B BoR . R AR, W
B TR 2T N WIS ) HARHIZEGT B, A FT
JRARLI S FSRHIVTANT S RIS TPt 75 ZEUR A S
AR R R B RS R R R —Fh A 7
RS, A5y B AR EE X, [ H 7 BOR BERE SN
T AL AN AT 2 A AR B B S L, S ST LU
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FIARETR 5 14 7 M 55 AT DUIE I H 80w A0 10 e 4 L SCH
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A RSB SR TR AR R S5 B

2.2 (REHIDEFEAL R BEH A58

PRE HUM R AR B 2R — R, R
FREBHEER. LR AT EANRA T & B
IFARE P HOR S F BRI R AR, B TR EHEH
7, BAHAE BT E T E R ERY . B ae iR
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RIBETIA REMETT B TR M55 1) A AR IR A ML AR
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How Did the “Integration of Sports and Education” Break Through? — Research on the

Mechanism of Inter school Resource Collaboration in Policy Implementation

HAN Ziying
School of Physical Education & Health, Wenzhou University, Wenzhou, Zhejiang, 325000, China

Abstract: This study focuses on the inter school resource coordination mechanism in the implementation of sports education
integration policies, aiming to explore its impact on policy effectiveness and optimization paths. Through literature analysis, case
studies, and expert interviews, this study systematically analyzed the roles and specific manifestations of resource integration,
collaborative governance, and collaborative innovation in policy implementation. Research has found that the inter school resource
collaboration mechanism has significantly promoted the efficient implementation of sports and education integration policies by
optimizing resource allocation, improving governance efficiency, and stimulating innovation vitality. This mechanism has shown
significant results in improving students' physical health and enhancing educational equity, providing strong support for the
achievement of policy goals. However, research also points out that current inter school resource collaboration still faces challenges
such as insufficient trust, uneven resource allocation, and lack of incentive mechanisms, which to some extent limit the further
development of the mechanism. In order to address these challenges, this study proposes multiple optimization suggestions, including
establishing a cross school resource sharing platform, optimizing collaborative governance models, and strengthening policy incentives,
in order to provide theoretical support and practical guidance for the in-depth implementation of sports education integration policies.
Future research can further explore the universality of this mechanism and its adaptability in different regions and complex
environments, in order to expand its application value.

Keywords: integration of sports and education; inter school resource collaboration; educational equity; optimization path
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Reform and Exploration on Ideological and Political Education in Sports and Health Curriculum

—Taking the Curriculum of Sports Nutrition as an Example

LIAO Xiaohua, LI Yinghong
Hunan University of Technology, Zhuzhou, Hunan, 412007, China

Abstract: Using methods such as literature review, logical analysis, and action research, this paper takes the curriculum of "Sports
Nutrition™ as an example to reform and practice the specific teaching design of ideological and political education in sports and health
curriculum, in order to further implement the effect and provide thinking and reference for ideological and political education in other
professional curriculum. Research suggests that ideological and political education in curriculum should leverage the role of teachers
as the main force, enhance their professional competence and ability to educate students through ideological and political education;
Defend the main battlefield of curriculum construction, design top-level ideological and political education goals that reflect the
connotation of the curriculum, and explore the hidden ideological and political elements in teaching content; Effectively utilize the
main channel of classroom teaching, optimize teaching implementation, focus on the whole process of educating students before,
during, and after class, and innovate curriculum teaching methods; Actively explore evaluation methods for ideological and political
education in the curriculum, continuously improving teaching. From the evaluation and feedback of students, it can be seen that the
ideological and political education in the curriculum has achieved practical results.

Keywords: curriculum ideology and politics; sports and health curriculum; ideological and political elements; the entire teaching process

2020 4, HEHHE (HEAROMEBBEERES A MEE AL .

NE) CRIFR (NED), $5 LM N R AL S5 A
BT AR IRIE I R &, RO E2RIE . AR AN fE
NFFR =R — . HrhEUNMILZ E0%, RiEE
REMY, WEACFRIREE . BIREE “Adn,
1), et ” IBE RS, BRRR IR AR 4
TR S A2 T SR B FIRTEN , URAE R BUE 18 /& 74 Bk
R E N SR )5 51812

FEARRE R RO 57 R, N R TR AR
HIEEAE R IR T 0K, (e 3h i BERIRE
WA T HEENRIER. GealERY) 215 RER
BV A A AR, HONEMW 2 A TSRS,
BEINZRGI . IRE A TR R 2 TR, 46
RNV AN =E R SRR, 78 70 A AT B AR B
I, TR BEURR, ERREEEE TR A A b
FORMMRIE BB E AN HAR, DR R AR SR

48

1 RIFHIHMEE HEER

(E) fa i BOM R AT BB B M ENE. "R
JAE SR T AR P A T2 RBDI , g 26 PR R B 2
A E G, FAEG SR LR, RN TR IR,
BN, ERIABGE, A LRI AT IR . Xt
FORFUTRTL Ll 2 o, 4 B SR —E i 7t
Tt AR R TR 98 BN 7 SR SE B AR, B2
N tetn, SRS MR RBLE Rk, TSR,
DR 15 2% BV T, 3052 A8 75 F 51 A I AR R AT Rk
EHEAE IBEE IR WA, KERIRERGIAK
P T RIS R, R IR P 2 2 o) R4 2 R
TIELR SRR R R BRI . I “Iashop”
AR AT P A B e AR A T R ORH R T iE )
YR, MWUCRHAARR. EIR RIS G NEE k5507
T A R B A, L 2 i ST R IE sh R 91 A AL

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



P REFIF

JOURNAL OF STRENGTH AND CONDITIONING SCIENCE

@ VISER

PREL R ——HEAT 500, AR N TR0 & 1 DOk BE
o). T R BB YORE, I B A ArE s o1 B H AR
AR IR, RO T A AR R AL R RE FIR R
A . fEHCE R Tl RPN, R BIH AL
KA, BT B2 3 U2 O E L, 55
FEREL NG 2 SR« 25 D0 A7 LR RRA R, 2 AR OURIR,
FETHRESIHEIS , SEBL TAME ST Hak, BUTANE &
SR AL RIT N, R EENEBEE" . Y
FPUR S AT IR B AN BE SR PRI 5, 2 75 R I URER S 1T 2
RS AR AR 15 B LB 5, X B B
2 TR 41 RARERZRNIZIN LR EZH . K
FRE—AEA, DSKBT Sl g2, A RS b 1% 2
2 EZWHTC, ME B meTE. £ NSRRI R
ToTTH, BUMHE &R, XL AMEEA R BTIE R, X
TR0 A BERTCFE 1) RS BRI, IF HAEHR WO SEI A%
Ao FUTXHEL PR SR, SHEEE, AHAHEE . B
SUNVFIE, HIOEEE, PR RF SR E, ST
B, SIURRZ S, A RN, mfEHE. ZUhE
LT 1] % {8 s F) B o) 7 7 S 451 ) 23 A E I AN 1T
BiR, BRI EESE, A e s BB H ARIE .
JURZIMEA MR E N, RtEE NAE, #7271
B NBETT o BOTA NJCHEAT ROR A 5] 5 5 8 3 3
SEABAI R 37 58 RS AR R TR IR BT R
Rz AR B A SRR R G IRZI R (.
2 FIFRIERIREHIT
2.1 BITATBERAR, BIFREEBIERIT
IR FERFE BB AR RUR BIEK “ g T 7 1
FURRREA “CHWANTC R EEROR, (AAGERI . B
EANE R0, AR AR HERD, TR B O 1A,
LA dR Ja PRI R AR, Bk Ja — B SN IA B A A
BRI TR OB, AR (D) hxb kB2
SRR PR, BOTETTREHCA AT R B E A
HbR, DMERET IBBUE NN ENTTERST . RItAE
ANARFRTT 58 RRE R RAVRER R R B H Amid e b 22ty
TZ B, W, XHEalE IR ¥ HF H bk i 1.
Bl R RE2HFER REHFNE

RERFHE REBFHSFMN

BHEANCARRSHZ 23R

o | w0 o bamsn
1 | wrme, eTtre
§ 1| maNREISeH

18 HREFIMR
= s et
8 R EFLRN

Ly L

R R

| RS Hahit W

— T ¢ A
i V| e manition|,
& P i LA™ 4
ko kusidil £l | mseimae .

MR A S

|
ai¥IRaN
| RIS
| e | WP EEOR
| r

% e R I
12 pezmam

|| EAEAROISHE

B

Y Bt P g

B i ' | s - ‘: | FEELE
43l 5 : — F Tt S =
AR wigit = [esErsxwt | | & | Ry

iR n@
WEE AR RIZRCEA ST RIS FTE

B 1 EHERFREHF BRENEE

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

WImAAREFR TR, BSREHE AN, BE MR,
BANVE T IEENE IR BRI T H W E 128 E 7R
SRR B bR, BRSBTS, FARIZE)
B 7R TR 5 20 AR T8 FE R, B A% S B E
FREFFEAR IR, MR AR E D E R g IR S )
PR A 35 7 XA 1) 58 A, B 3R K R PR AR At
B BRSNS FRF AR, e TiE R R EE. it
EIHFER. AMREFRRG. Bl it A A RE
W~ ) A R B T SR A By N HERUE 10 NHERE TR 7
Z, BAEARITRENER RS, NHES%.

A CHREDY M, S5 AR, KRR
“EEEN” Bk AR EER. B, RiRR
W R 4N —Rdebs, ERRRE . REAGE. 0
EECA . AT AT WS TN SEESRE . KR SRR
FTRIC B PME QUFTER . BEE . B iE s
HARVEIE . REAIEYE. HRE S 16 DY dE bR, R
KA E TAEHE, R ECE I E IR e R E
R, R fe R o ] S R (f R R ] 2030 MERIAREL)
B RES TS, MmPAataiii®k, &5
M ESERREE M B BRI, B E
IR AR B, TR SSHEA . ZERAL 2 R
T 5 SRR R . BTALE, S0 ULSCEAH
R ARG #f o LB BIECE N B bR 5188078 7R 81K
BENE IR, BANE IR E W = B AR 2
HAHALEAZ L, (RSl I AR T e U A
HAr, FNEBENE b OE A B FRIA S5 A,
HXHERRWE 2,

T
-

TR

HIEFRR

SffE RS

rETE—— ) Hit 1 B
[t ins

B2 ZHERFREBRISEHEABRSHEXR

2.2 EMHEFAE, REREREEMAR

TR A A B AR S BB P2 30 26 5 2R 2 S0 R
WHEEUCE, ARETAARMN “HE” ", SRR
SRIET HA N AT, AN EEE N AR, “ =k
FER P, AR AR R AR L AL

49



6" VISER

2025 4F 5% 2 M

PALERILE PR 1 o 51 i ALl 0 E AE N (EA 42
R, R AR T L R A B i 2 A B
Hr, RRERREZR B T RFERNR . SCAEIR . BUEMS
SRR E R I ANSCAL R, XN S IR A SR E T
P ER A AT A R TR R, T I i B
HH B, MR RE RN LB E S 9. WIEEE
FRARATH) (R TIPRAE BE i KT A BHECE A g i A A
SEFRRE IR LY T, e R A T N SRR B

W AR B, R E L A B IR A
WRE R FER, P e it BB ENE, 8
B E TR AR B R S RSB B A E bR 7 A
WA 1. LhashEsra N Em k], HEAARAE
BUtER, SEBEANARERKRME 2. XM #HF
WARMRETZ, £% 7T IRIEBBIAE, X EAAR
FRENR R BERIA A A THE, AR TR BBEEA
& S

®1 RESTHRASREBEE A BRI ER

MR bR

AR A

R H R TR Rl

EEBAENETRRAG] ¥ | [ I £ W

BEE FREIRIE DI KR BRAL B E | OB [ 22 55 1| 9

FEaR| BT | B4 |BUFE| B |[B0LTE| HAR (R | E R
BRI | E | RO e | | Big | K A

R L2 EREME | Y v v

J

85— 1.8 R LB
SR 58X

HOF 2.3 AR S5IEE) v

BoE L AREREIED)

H_® 250 EE
2]

H=E 32 BeE R v v

= 3.3 NRREES

ES
T
BT 3, 4 S BRI
H

BT 4113, BER
RERIEFNE

SEVUTE 4. 4 Gy R
RN

SEIUEE 4.6 KEL KA
RN

BT 4.7 PTG A S
LY

HIE 4.8 thEEREE
1]

U 4,12 it
i

HHE 5. 2B J

N 6.6 LLIEMH S
g

BhE 7T RIERENE
FEi it

H\E 8.1 ik B
HEFR S 2 W BENRE |
HE

FE 9.8 Ardh AR
2

WIEBEE Astrgiit | 4 6 5 4 4

50

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



P REFIF

JOURNAL OF STRENGTH AND CONDITIONING SCIENCE

@" VISER

x2 "FEERS5ED ENVHEBEABRSHEABTHXR

45 47K ‘ B SELECHCE AR S
BRI A SRR S - - - —
gk | g SELECHE 1 25 S T O
e o PRSI, A 4500 AR &, Ko,
o KRR R L ‘ L :
SR pijsns FEH | RIEE E T o AR, R R R Aol R R
VA=Y N
R L BRI —, M R
N T T R AR T4 O oAt R 255 H R
e PR AR KB | BRI ARRAERAL, AR fB A i
EHuES i R 59, CLEBRRLER AR S S R A
R T R AT B 5], et B R Tk
iy | BRI | B ATTHF i | AR AR, L KEIA
TN S EERE | R A | REME | R P, LIRSS A
P éﬁﬁaﬁwm%gw% . ﬁﬁgg i 5] B R AR R R R SR R
e " o PR, AR 3 LU R A B 4
g | PNCETE [ ALETAIE L LA H R O
et e | SR ﬁ;;% WO IR, T 4, R By (0 R
R W #;;% DI B B AR S E AN, WL ARG
b FAREE | BEAc. BERAEAOMOLE A, T A,

3 RIFREHFERE

3.1 M EFESRE, REEBBRFHFE IR

EFEASsE - AIMEIE B R AE R
DIRRNAL B, AR ANE SRR EEIE . SiFE. 2
TEEACEATIARAE A5 AT H F L5 R AR, 7E7%
g, T SR ETRIIR” A B B St Bk
N BB A HUE IR — 5, BESDER LN, ¥
RS NIE DT AR A SR B 2B I BB A e i
AR R AR B AR . S92 SR RANRAL; DLECE S
PR OIERTE, BRI PR T T I RCR

URATAOTS], XS 224 2 2] ST ARG IR, (it B JRK
J&o VR MIREL W UL [ 4, Hrorap ERimz4h, o4
RS RIS A, PIRRAGETRBIN S, SR E P
REJIRISIBRE ST . LRI SRS « Abfhds B FF. 5
TR WS HE N AT, BAUNEEAT N 50
W AE ML A, R S E A S TR E ar g™,
M — WO 2 A2 Tl Wb AR 28 KK - IR
FE Ml 58 B 5 2 A ARRAE S5, S TR O i
SRS BLREAT im0, ST TS AL AL R ) B AR
R OSEHORE . BIMAE . AU IR W, R
PR BU AT

3.2 QUEIEEFEAE, UFEAFRO

ST IR R AR A PR P AT XK A A R R B B
R PG B AT E O B2, AR R 2
SERGIRAE I R BT EMOR R, A AEAET
X SR IR B TN R4 BRI BIE T . PRI, DL
gty FE SRS SR RN, B T E AR
LR s RS, EEUMESIEhE, Seitif e uRaL,
AR R R B RERH AR RE SRR RN
BEE. JEACH AR AEE RO S P, BUCA W
SRIC, SEBLSEEHERE. MRRKE A TR, 4TS

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

EAER A e TR B AR MBS I, SE BRI 5 (M3 20 7R 22
AT R B E—D—TUES e e, &
AR T BRI AR IS 4k, A A DR AR
SOF= R e i e 4 R s

4 RAEREBBUTM, FEUHHE

2020 FILRRELGEER CGRHAREE T
i AT ) N, B AT A 26 B i AR A A
15, BB ERTVHNMER, V)5L5] G524 R BAR S &
JEAE 2 [ 3 SURB IR TsR S IR KRR, B9
A PRERE . BERRZE S R TR BBy, BRI
N EFREERS A, 12 —TUH 1P SRR D BUR S
R A UL BB AL SR AR R B, SRR AT DA AR A
SIS SLERRE . GRARFE R, IERfiRE s
IR ST S E L SE s L, FIRARR G &N
AT, DA AR ETPN 45 A A LS VY, JH)E T35
i, H4ERSRTFHTEI0MY . — MBI FAE,
T2 5 E LB I E Y TRL, M2 RE5E, X
KA FAX Tl R M@ T, — AN
Ao R A i R (1) B T B S RS B M SE A B T B kA SR
BT . BOVSHOR, SEHIX Ak (O AR . B
WH T K. WIREHR)E, RS 3R5 24 x5,
PN ECE N H bR 1R BIg 3 iR 5 — B B W 82 A0 i
KB WE R, O T RN, S
1E CIBENE FRF) FEETHN R I5 “ ZBIMAGEAT Bk %0
WA, RS REA T RS MEETR”, XU,
PRI B S .

5 &%

BRAREUR ) KM A IR i
Nk BE B i R B ZUE 1 H AR, 00T A R A
HMENERER, IRV RFMERE ARG, F
IR W K37, IARTLEREE R i B BUE A B An it AT

51



@f VISER

2025 4F 5% 2 M

TR, BN AT REFEBBOTE, VISR
HAHEERE, QFREECE T, FERRIR R IR
VN T8, MBS B AR, W T Rrai o
Ht, DUABEZON NREE TR S &0 SR E AR A A

& H: 2024 FHE LI RZEHCES R R TE
GRS . 2024YB21),

(5% 3 ik]
[(FHEAREFELTHN. HFHATHL(BHEFRR
#ORE B 2 K O B X E ) WM OE @
[EB/OL]. (2020-06-01) [2025-04-25]. http: //www. moe. g
ov. cn/sresite/A08/s7056/202006/t20200603 462437. h
tml
RIFER MR £FSITELHSRETREELBKH
¥ 5 oF F B R UL MNKEKEFE ¥ KR ¥
i ,2023,43(6) : 44-51.

BIEM, BE¥ BREFHRITREELEREN TN
M AEAEESHMERERZEIT RAAKFTFRF
##,2022,56 (9) : 91-100.
1= E2 %, 2%, & AE LT L EALXREEYH
FHELFAELERERAU]. BLXBREFRF
#,2022,39(5) : 625-632

52

(5] Ff i . RAZ B HIEAT 8 T Q19 B R o B —
—— X2 TH L REEBERWKEITUL BAERH
#,2018(3) : 66.

[6]7k —%. B REEK T ERTEEERE RN I.
WE G R AFFH (HL2FFIR),2020,22(6) : 38-42.

[T AREFERTN. HED AT HRELRE AT
AR FLEBRBALSEREANWENL
[EB/OL]. (2018-10-08) [2025-04-25]. http: //www. moe. gov
.cn/sresite/A08/s7056/201810/t20181017 351887. html

(BIZEXF AR, #H R, £ REFX LTV REAHZ
oW E e ELE ® K RE I KEF
F,2025,32(2): 106-113

(]=&%F, =, HEH REF A BREFHFTF L LR
BERKAE, AR S R[] AREKT FRF
®,2021,40(3) : 18-32

[10] s R E 4. AR AFH RHEFIFNKELKE
# % [N]. AR F4f,2020-10-14(01).

EZE A BUNE (1978—), 4, Wik, HEEREA,

IR, HE Il A®, ARAE: REREEHE, 55
@ERSH, W (1978—), L, Wik, MEKD A,

B4, 8%, I AY¥, ARFH: EHEL.

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



e Rl @' VISER

JOURNAL OF STRENGTH AND CONDITIONING SCIENCE

A BR N TR A A R AR R IR BRI
Axe' B F" KRespwn’® x &°
1. ARHEHAEKFE, AIEEF &k 014010
2 AREFAREFGHREN, AEE EFER 015100

EEIAARE LR BEHBEREN 50 L BRREZHFAMN L, FaHI 10 AR ERREBNE (FF 3k, K
90 £4P), WITHAANRLZ AR EH RFARIKRRAEEKFOFRERN. RRAFBEEHEL %I, PHERRBARTR
A, AP : TRFEARET, IBEABM R EAIFHE KLY (P<0.05); St tits (B LavR), LihE (B
). THURKS Bo#EsALs) RIRFAaT (EMNEA), ath (6 04 T H7iKE1R) FEHRALARHFAIFHRL (P
<0.01); fo/E, FARFE sk 5 B A ARAT R Rt £ % (P>0.05), ST &0, KRS T H 2B REFHKSMATH 5
MLAERE, B EMERABSTFERGRIGERNGLERS L. AT, BNABLZHRETEFTELS LTRSS, L
AR A AR K.

[REEA] AR, BHREF; RARE; BEIBBEREAR

DOI: 10.33142/jscs.v5i2.16239 HESHES: G804 SCERFRIRED: A

Study on the Effect of Pattern Jump Rope on the Physical Health of Compulsory Drug
Rehabilitation Personnel

YAN Zhihui *, YANG Yu ¥, WU Balisheng 2, LIU Zhi ?
1. Inner Mongolia University of Science & Technology, Baotou, Inner Mongolia, 014010, China
2. Inner Mongolia Wuyuan Compulsory Isolation and Drug Rehabilitation Center, Bayannur, Inner Mongolia, 015100, China

Abstract: Fifty male drug addicts from the Inner Mongolia Wuyuan Compulsory Isolation and Drug Rehabilitation Center were
selected as the research subjects. A 10 week systematic skipping rope training (3 times a week, each session lasting 90 minutes) was
implemented to explore the intervention effect of synchronized skipping rope exercise on the physical health level of compulsory
isolation and rehabilitation personnel. Using experimental methods and mathematical statistics, analyze the changes in physical fitness
indicators. The study showed that the weight, waist circumference, and BMI index of the subjects showed a significant increasing
trend (P<<0.05) ; The cardiac and pulmonary function indicators (resting heart rate) , upper limb strength (grip strength) , lower limb
explosive strength (30 second continuous standing up) , trunk stability (prone back up) , endurance (6-minute walking test) and other
exercise ability parameters were significantly optimized (P<<0.01) ; There was no statistically significant difference (P>0.05) in blood
pressure, standing with one foot closed and sitting forward bending. Research has shown that skipping rope can effectively enhance the
cardiovascular endurance and muscle fitness of drug addicts, but there are limitations to its promotion of flexibility and static balance
ability. Based on this, it is recommended to integrate specialized training modules into the subsequent exercise drug rehabilitation
program to comprehensively improve rehabilitation outcomes.

Keywords: pattern skipping rope; exercise drug rehabilitation; physical health; compulsory isolation and drug rehabilitation personnel
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Research on the Relationship between 24-hour Activity Behavior and Depressive Emotions in
Children and Adolescents

HUANG Tingting, FENG Haitao, ZHENG Guanfan, HAO Yingying"
College of Physical Education and Health, Guangxi Normal University, Guilin, Guangxi, 541006, China

Abstract: Based on the concept of 24-hour activity behavior proposed by Canadian scholars and recent research by related scholars,
this study summarizes the relationship between 24-hour physical activity, sedentary behavior, sleep, and depression in children and
adolescents. Research has found that physical activity can enhance children and adolescents' self perception and improve their body
image, thereby increasing their confidence. Different types of physical activity also have different effects on depression. Excessive
sedentary behavior can exacerbate depression in children and adolescents, and the degree of impact is influenced by gender factors and
sedentary types. Sleep problems can also exacerbate depression in children and adolescents, and there is a reverse causal relationship between

sleep problems and depression. In addition, sleep problems play a mediating role between physical activity and sedentary behavior.
Keywords: children and adolescents; 24-hour activity behavior; depressed
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Research on the Theoretical Framework and Implementation Path of Building a High Quality
National Fitness Public Service System in Dongguan City

ZHONG Xiwei
School of Physical Education, Dongguan Polytechnic, Dongguan, Guangdong, 523808, China

Abstract: National fitness is a strong force for improving the physical fitness of the nation and promoting social harmony and
development. In the booming economy of Dongguan, building a high-quality public fitness service system is not only an inevitable
choice to meet the health needs of citizens, but also a fundamental driving force for promoting sustainable urban development. This
study explores the connotation and value of public services for national fitness from both theoretical and practical perspectives,
analyzes the current situation and challenges of the public service system for national fitness in Dongguan, and proposes a scientific
and reasonable theoretical framework and implementation path. Through literature research, questionnaire surveys, field investigations,
and interviews, we attempt to provide a comprehensive and actionable reference example for Dongguan City and other regions. We
believe that the construction of this system can not only improve the physical fitness and quality of life of citizens, but also enhance

the cohesion and cultural soft power of the city, injecting new vitality into the national fitness cause.
Keywords: Dongguan City; national fitness program; public service system; theoretical framework; implementation path
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Analysis of Technical Application Characteristics of Excellent Chinese Male Boxing Athlete
Chen Daxiang in the 2020 Tokyo Olympics Asian Regional Qualification Tournament
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Abstract: Through analyzing the technical application characteristics of excellent Chinese boxer Chen Daxiang in the boxing sub
regional qualification competition of the 2020 Tokyo Olympics, this paper summarizes his strengths and weaknesses, providing
reference for Chen Daxiang's preparation for the 2020 Tokyo Olympics. The article uses video observation and mathematical statistics
to analyze the four matches completed by Chen Daxiang in the 2020 Tokyo Olympics Boxing Asian Qualification Tournament, including
his technical movements and fouls against his opponents. The results show that Chen Daxiang has a significant static advantage compared
to his opponents and can use the advantage for reasonable technical application. However, there are also some shortcomings, such as the
lack of deterrence in heavy punches, weak mid-range and close range skills, and relatively poor physical fitness.
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Review of Research on PAP Intervention Strategies in Competitive Aerobics: the Collaborative
Mechanism and Practical Implications of Temporal Effects and Performance Optimization

Y1 Jun, LI Nan”
College of Physical Education, Changchun Normal University, Changchun, Jilin, 130032, China

Abstract: This study systematically analyzed the literature related to Post Activation Enhancement Effect (PAP) from 2015 to 2025,
and combined with the new rules of FIG 2022-2024 cycle, explored the temporal effects and performance optimization synergistic
mechanism of PAP intervention in competitive aerobics. Analysis found that PAP significantly improves the completion of difficult
movements and artistic expression stability by improving neuromuscular adaptability and biomechanical efficiency. At the practical
level, a rule-based segmented intervention strategy and dynamic monitoring system are proposed to provide theoretical support for the
scientific training of competitive aerobics.

Keywords: PAP intervention; competitive aerobics; temporal effect; athletic performance
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Abstract: With the rapid development of digital technology, its application in physical training is becoming increasingly widespread,
and swimming specific physical training is gradually entering the digital age. This article explores the practical limitations and
optimization paths of swimming specific physical training from the perspective of digital technology. Research has found that under
the promotion of national policies, although digital technology has been widely applied in swimming specific physical training, such as
the use of monitoring and analysis technology and training assistance systems, and has significant advantages in precise monitoring
and evaluation, personalized training plan formulation, etc., it still faces many challenges. Traditional training concepts are lagging
behind, training methods are single, data collection, analysis and utilization are insufficient, and there is a shortage of digital talents,
which restricts the improvement of training effectiveness and the process of digital development. Therefore, the study proposes to
establish a digital training mindset, integrate digital technology to innovate diverse training methods, build a sound data management
system, and create a composite digital training talent team to promote the scientific development of swimming specific physical
training, enhance athletes' competitive level, and promote the sustainable development of swimming.
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Research on the Design and Implementation of Physical Training Cycle

HAN Lijuan , CHEN Tianyu , SUN Dan 2, HU Jiajia 2, LIU Yunting 2, HE Jianwei 2"
1. Peking University Health Science Center, Beijing, 100191, China
2. Sport College, Guangzhou University, Guangzhou, Guangdong, 510006, China

Abstract: This study systematically explores the design and implementation of physical training cycles, emphasizing their importance
for athletes' competitive state and performance. The article first elaborates on the multi-level logical framework of physical training
cycles, including the collaborative design of large, medium, and small cycles, and analyzes in detail the design points of each level;
This study delves into the periodic forms of strength training, compares the characteristics, advantages, and applicable scenarios of
traditional linear cycles and waveform nonlinear cycles, and demonstrates the practical application effects of different cycle modes
through specific cases. Finally, the article looks forward to the development trend of periodic training, pointing out that it is evolving
towards "customization™ and "dynamism". The application of artificial intelligence and big data technology will provide strong support
for optimizing the training cycle, thereby providing athletes with more scientific and effective training guidance.

Keywords: physical training cycle; multi level design; strength training cycle; plate tectonics
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An Empirical Study on the Physical Fitness Improvement of High School Track and Field
Athletes through High-intensity Interval Training

LIANG Yaoyuan
Guangdong Jiangmen Kaiping No.1 Middle School, Jiangmen, Guangdong, 529367, China

Abstract: This study aims to explore the actual effects of high-intensity interval training (HIIT) on the physical fitness improvement
of high school track and field athletes. Using a randomized controlled experimental design, 60 high school track and field athletes were
selected and divided into an experimental group and a control group. The experimental group received a 12 week high-intensity
interval training program, while the control group received traditional training. By testing the maximum oxygen uptake (VO:max),
anaerobic endurance, explosive power, speed, and body composition of athletes, the differences in training effects between the two
groups were compared and analyzed. The results showed that the experimental group showed a 12.3% increase in maximum oxygen
uptake, a 9.7% increase in anaerobic endurance, an 8.5% increase in explosive power, an average reduction of 0.42 seconds in 100
meter sprint time, and a 2.7% decrease in body fat percentage, all of which were significantly better than the control group (P<<0.05).
Research has confirmed that scientifically designed high-intensity interval training can effectively improve the comprehensive physical
fitness level of high school track and field athletes in a relatively short period of time, providing empirical evidence for optimizing
training programs for high school sports coaches.

Keywords: high-intensity interval training; senior high school student; athletes; physical fitness improvement; training effect
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2.3.2 MHRALGNLE T &

SRR R e AR 4577, B (1) gk
PEMS 7325, W1 60%~70%8 K385 B IR ET; (2)
TR, 1% AL G Gtk R R TR %515 (3)
— Rt RN, SRRSO E BSR4 FE
AP RPENN LR o N ZR e HEBAGETEFEI, AHASEE A 58 =
R JEE ) AR 2

2.4 MikBIRE A%

2.4. 1 FEA T

SRH 20m 241 IR BIRAAE H AR KT A = (VOamax) .
REEZ PR EERT, SRR 5 %, R¥EEsh ik
FIRIIAEL, ] Léger ZEN (1988) $2HEHIARITE
VOamax {Ho MEAh, IR TAEOFRFIZE G ORI .

2. 4.2 JoERE I

K IEAS R T A D 2R (Wingate Anaerobic Test)
VAL TCERE ST DR B AT 4, WE S AR E Y 7. 5%,
BB A4 TR 30 7, 1SR IEE D) (PP 4 DA (MP)
M HEE (FD. H4h, HEAT 400m 478, A5
PR 52 RE 7 o

2. 4.3 BRI 5N

18R TR S L E B A 5 YOSk, K TR
A 7 1) F R R 17K o o I L4 30m A1 100m i,
i LTI R G, REEAE] 0. 01s. B4h, IR
H 12 2l 88 sz 0 BRIz R .

2. 4.4 KRR 3BT

{4 FHAE BB 20 B4 (InBody 770) JEAAAS %
VLR SRR QI R AR bR o MUK A R 2 R A R kAT,
DAPRIIE 25 S HER 1

2. 4.5 EWIRZIRAY

KH Borg #3# (RPEDVFAL IZ 8] 51 X I SR 1) 2 L& A7,
R G2 s 2R3 = E R G ) YPIE 8 IR T =1

*3 MAEBENRERE

P52 P RN

2.5 HRIEF X

{5 F SPSS 25. 0 AR B HAT Gt 3B o tHES I
RIGFRIFIIME (Mean) FIARAEZE (SD), RAIMSIFEA
t RE0 P A A FE 2R K 22 5, SR OO FEAR t A58 2 4
F AT R MRS SR AR b, SR 5 Z 50 (ANCOVA) b
A ARG ZES, LA P<<0.05 A EFEHEKFE.

3 MRER

3.1 KM ES ERIFR

60 %S 5% H, f 57 AW T A 12 HIZ 5
ORI 29 A, XA 28 A\, B REAIEGIHR (2
N FAANER (1N SEIRHS 5HKIIGE RN
96. 3%, XN 95.8%, MHAERLEHITFEE L (P>
0.05). {EYIZRBREERFRZ I, LI 90. T%HIIZRIR
IR E T T A0 6 58 B L, 3 B v e B D BRI 5 0 SR R
A RAFI AT MR M o

3.2 BERHNTK

12 FANGTHG, Pdliash R KR E5A pri
1, AHSRIRZH Y i 0 K TR . SEEGAH VOamax
ML 56.8 £3.2 ml/kg/min $27F % 63.8 £3.5
ml/kg/min, B84 12. 3%; Xt ARZLM 57. 1+3. 4 ml/kg/min
2 H) 60. 2£3. 3ml/kg/min, HIEN 5. 4%, PANEZERA
HE s L (F=16.42, P<<0.01). PE4H45% W% 3.

3.3 TERNTIL

ToARE MG R, SeEe A % UG A B AR
BB T R o 7EIEASRR IR, S0 4 e (E Th R 4
BT 1L 3%, FYYThERIER T 9. 7%, 7 HB#R T 7. 2%;
T X R AL PR S R 20 59 A 5. 6% 4. 3% 3. 1%. M2 %
SH RS EE X (P<0.05). 7 400m ftdr, s
WA P RGHER T 2. 45 F, WREARS T 1. 18 %, W
HERTE (P<0.01). VEAILHENE 4.

ENEWLE (Mean£SD)

fob SEERAH (n=29) TR (n=28) 2H J|] be s

BN ESE ERi) ESS FAE (P{E)
VOamax (ml/kg/min) 56.8+3. 2 63. 83, bk 57.143.4 60. 23, 3% 16.42 (<<0.01)
FEOE QR 59.3+4.7 54. 143, 9kx 58.8+4.5 56. 244, 1% 4.37 (<0.05)
1B RIE (PO 37.246.3 47,545, 8k 36.8+6.5 41.3+6. 2% 12.86 (<<0.01)

TE: SRR H AT EINER ELE P<<0. 05; s R 4L AT S IR HL#E P<<0. 01,

x4 WASHRERENTLLILE (Mean+8D)

. I (n=29) SR (n=28) 2L ] EL
pE HESE pES) U FAE (P 1)
WEAETIZE (W/ke) 12.39+1.32 13. 79+ 1. 284 12.45+1. 35 13.15+1. 31% 8.76 (<<0.01)
SERIE (W/ke) 9.260. 87 10. 164-0. 92+ 9.3140.89 9.71+0. 93% 7.23 (<0.01)
o7 ta R (%) 49.7+6.8 46. 11+6. 2% 50.246.5 48.746.3 4.18 (<0.05)
400m &4 (B 54, 8743. 64 52. 42+ 3. 31k 54.9343.58 53. 7543, 42% 9.35 (<0.01)

VE: SRR AT IR ELE P<<0. 05; s R 41 AT S AR L P<<0. 01,
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x5 MASHRBENSEETWILE: (Mean+SD)

- LI (n=29) S (n=28) N

VR VIESE IER) VNG FE (PE)
SLEBE (em) 267.3%21.5 290. 022, 8%k 265.8+20.9 276. 1£21. 3% 12.67 (<0.01)
5 YGESEEE (em) 1325+109 1467 £118%x 13184112 1383 +114% 10.95 (<<0.01)
30m ) (B 4.32+0. 31 4.0840. 275 4.35+0. 33 4.24+0. 30% 9.48 (<<0.01)
100m B8t (F2) 12.6740.83 12.2540. 75%* 12.7140.85 12.5240. 80% 7.92 (<0.0D)
SLOERIERE (m) 12.83+1.95 14. 062, 02+ 12.76£1.91 13.35+1.97% 5.38 (<<0.05)

H: * RN AT E DR LA P<<0. 055 2L il E M Lhds P<<0. 01,
F6 MASHRFEEITHILE (Mean+ 5D )

- S (n=29) B (n=28) 2L i) B

W ZRn Na I NG F A (PfED
AEZE ) 15.343. 4 12. 642, 9k 15.5+3.5 14. 343, 2% 8.75 (<<0.01)
MAE (kg) 32.7+4.8 34. 24, 6kx 32.54+4.7 33.3+4. 5% 5.62 (<0.05)
FEREAUIZE (keal/ KD 1547+138 1634 £ 142+ 15534141 1595 +139% 6. 18 (<<0.05)

VE: RN AT IR ELE P<<0. 05; s m 41 P R AR HE#E P<<0. 01,

3.4 RENERET

BRI A FE M AS R, SLE0 2H A 57 8 Bk i
SE R E T 22, Tem (8.5%), XFHEA4RE T 10. 3em
(3.9%). 7£ 30m PP, SEIRdH P34 s 0. 24 75,
STIELHAR S 0. 11 #b. 76 100m MR, sS4t 0. 42
Fp, STHBZHIEE 0. 19 B, RIIERIEESIFHE X (P
<0.05). PEAHZEH LK 5.

3.5 BT

AR b B, S AR IR R HIBRR T 2.7
ANES A, DIAEEMT 1.5 A7, HERCHEREET
87 KRB H /K SHRAMAREET 1.2 NE S, NN
BEIINT 0.8 A7, EAMRIHRNE S T 42 R/ K. W
HESHAASIT¥E X (P<0.05). VEALHENE 6.

3.6 FRIMBEMNAMINGERNES

BRI, ANFITH AR ) A% HIIT 1)
TENAFAE— 25 - i AR H 38 3 SE I R SRR
FEebr B SGE RN R E, PR IIZES) A AR SR
400m flg BERFHECOR, HEIIH 128 B 7E 1 EAR AR
br LR RO R . X R, EAR HITT X %2R AT
H iz 50 53 35076 B2, (H I 253000 5 00 H S s A7 .
TEH, NARKRIUE 7RI IR T

4 +Hig

4.1 S5RE BEI43 B EEE KRN

S SRR 0 2R 0 S 3R B ) o0 TR A Bt o I
IHRERIIE R . SO B SO T N 5.2 IR/ %, 1
SR ORI S 10, 3 K, IR BEAR B VT AL O 1 I
AE /I 2%, Buchheit Al Laursen (2013) ¥gH, 14
SHR ) R AZ A 20 T R B A (1 28 IR 2 7k 7 HITT st
O B SR EZHLH] X T BARIE 3 R

84

TEANIE MR B T4 IR0, o AR SR R K
SPRHAT N T RAFMO M EAL . A, ERFEERE,
HIIT X 4R8I AA e M ZE 5o ATF M EEH,
FE2L VOumax KPR IE 3l 53 A A 3R A5 B K G g
X5 Bacon % A\ (2013) MIZERE M4 F—8. XL
SR NARRK P2 3 B Gt R, N e AMA Z 7,
B RN 25 A7 A RS

4.2 SREREUIGM LR/ RFMm

AT, STRGHTETCE R TR hR R R G, 16
WE T HITT XA RGN R . SE6 ZH I (E Th R
B 11, 3%, FEThREE 9. 7%, HIIT E LRSI
FENHIEHE: (1) BRI KRR A RUEE; (2)
PErm R AR M (3) MSRILRRZEITRE JT: (1) st
Z RS ER L (Burgomaster et al., 2008). MiIZxk
SEERA R, HITT 2 00 I 5 B 18 2 IR 47440, T
BRI T SEARI 5K, el 2 ) 400m #5T0 H A
I FERE R R . AT IS, ASHIF T rp s ot 4 9
FHRBBRAR 7. 2%, BEHERTXTIRALN 3. 1%, o REUx
W 728 R Y4ERE R EIE N EE T, RGeSk E 83
FELL P R BER IR T . XX T HRIEsh N R, K
VR Z T H A GO AR T B TR R B R I S

4.3 EREREIGBRENSRERNT M

AWHFURIL, HIIT RERE TI88) 0 IR R I AE
FERE ST o SRHG2H T I B =7 8. 5% 30m I 42 & 5. 6%
100m FRGRIR R 3. 3%, HIEEN T XA, XLegh LTk
T Fernandez-Fernandez Z& A\ (2015) [R5 &I, Bii&E
M HIIT MY Aee A ARe 11, I REA BOW Rk K
JIFNHRFER I HITT 38554 R J AN BE AL AT e A4 -
(D PN 4EsEdERe 1t s: (2) #ENLABRAER

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



P REFIF

JOURNAL OF STRENGTH AND CONDITIONING SCIENCE

@" VISER

B (3) ATP-CP RGCEMIFETE: (4) WIAARE %
MM In. AN, AWFFUR A 2L HITT 55, el
ST I A R SINZRAN 7 & a8l 25, o] Beif T e e
JULHEI ) B AR SN R Eh R M, 2 — B2t Tk 1A
WS . EAERERE, ANFDHIES) R HIIT 1)
SSEAFAE 22 5 o 6 B AN BRI H 38 5l AR 1 K R 4
b EIRAF T ORI, X AT e IX SR H (142 3 F5 K S R
HIIT FIZRRR AT 5. X —RIER, FESEpRR A, B
RYEAFIH R AR HIIT %R, DSRERENSGSUR.

4.4 SREBENZEX FRE S 8IS0

SER AR IR, HIIT XFigsh i Bk pisr = 7 F Uk
Fom, SEIG AR AR IRAK 2. 7%, WLAERE N 1. 5ke, LA
U3 & 8Tkeal /K, XEEHUR ) WEMR T XA, X
5 Heydari 28 A\ (2012) &% 5 N BRI AL 45 R AL, A
MIRBL 12 JE F v i 5 ) )1 25 ek A i 261 341 B ARG 2. 5%

HIIT o038 SR oy BONLII £ 2T . (1) SR iEs)
Ja i B4 FE (EPOC) s ai 1 AR &AL (2) 4K
TR LR IS5z b3 0, AR T s (3D W&k
Ja AR Ze 32 SR S T E s (4D LI N S 80U 7
BACE RIS (Boutcher, 2011). X FiEATAEKEAT
W s sh A, XA EE, MUABTH &
e/, AT S AR B B AR R o) A

TEAMERRERZE, SESRFFEMEISGMEL, HIIT
S R P 7 I I T B R, 06F T Ik [ R PR v
Hig g UMK U B SE B . BbAt, PREFERAE 1 f4
REZE XS AN R A2 30 H #0478 T3 A
LLALZE B .

4.5 TEBZEHEEHMAM HITMENER

AR EZERKIZ — A FIH Z8) 56 HITT %
I HS PR 2 5 o P BIE B)) UE A ARSI Fa b e R

K JEL SR ERAZ 2 53 7243 A AN BE AR BR iR Tt i 2

AT H 12 30 53N 7 A AR ARk A f o . o X e 2
SR ST H 8 ) 51 0 A BE RURE RS AR s A
. X—%&¥5 Bompa 1 Haff (2009) &4 i)k
PRI AEFT, BRI ZRiE B 52 2h T H A B R SR AN S Tl
SR PIEVIM G . SEhR R, X SRR IRAT R AR HE A [R] T
FRR S B E) BAMARS oL, A HIIT A SR FIIK
AL, PAEOKAR I ZRACR . fln, K Hiash iRt
FONE TR A R I HIIT 5%, N BRI BkERIZE 3)
FRn AR R R HITT N, A H iz3h
GGG T0 R HIIT Y45,

4.6 HHRERM4

R AT FIAS T AN E IR I, ABATAFE— L/ R
PE: (D FEAREHX AR, SAH 1E3) 7 N,
Al ReRCI SE W AR s (2D WESCSEIACN 12 L, B
TEVEAG BN ZR BRI R FRE DL (3D AR BeFE T A
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EBERNRAFR R, WiRE. MEIREEMEINGEIE; (1)
TR bR AR AT, (H B = 56 AR TR AR A1 5% D) RE VT A 5
(5) AN GANR T B YK FPEFiashin, 4R
HoAth /K2 2 G 12 o
5 it
FETAMARSAES R, TR ITFE5R: (D K
W 12 JE s R TR )| 2 R B 25 3R v vy P AR B Bl R )
HEARS), BRFEEKEER. HFEOEMORMEEE,
HCGEIRE B THESRING T, (2) mns B ail ZRx)
AR B oA R ) B A R EE R, se A Rde
A ThZ, DM 57 82, X 400m 0 55T5
HEIA BREUGERCR . (3) REEETHRI HIIT T ERER
0 i R ARIE BN D R R IR EERR ), S Bk
30m FRRIA 100m RS BRI . (4) momfEE ekl
A B TR T BARIE 3 R S ARy, BRI,
R &, SRt e, et RO R 4F i &
REER . (5) ANETH fHARIZ S 56 HITT F3dE MAFLE
ZEt, FOARYERDE $ s A M DU T E S R . (6D
gl 5, HITT FEARXTECR B[] py o] LL3RAS 58
BERNGRER, BRI WALES ., & A R PR
W P IR
(&% 3]
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G AR R (D] ) R T MR F %, 2020.

21— £&&, /4,5 AR EREREN TS F
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A fE A A o3000m BK SEem [J]. P ERE B
#,2010,46(4) : 9-13.
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Research on the Influence of Ballet Basic Training on the Physical Training of Equestrian
Riding Specialty

WANG Dan ', HU Yue
International Equestrian College, School of Physical Education, Wuhan Business University, Wuhan, Hubei, 430000, China

Abstract: Equestrian sports have achieved certain success in domestic universities. This study uses literature review and logical
analysis methods to explore the impact of ballet training on the physical fitness training of equestrian riders. The research results show
that using ballet training can improve the endurance quality, develop flexibility, improve body posture and control, enhance leg
strength, promote agility and cultivate elegant performance of equestrian riders. This provides a theoretical basis and reference value

for improving the physical fitness of equestrian riders in the future.
Keywords: ballet training; equestrian sports; special physical fitness

e

H AT, P82 m BT 1 5 R 12 8 JE B B 1R R
JEri s, HAENHS R EZ MW AL . T,
X T L ARAZ BT H (R TSN AATTBIALET , i DL
IR FE AT LU I, R385 5 A et FH T 205 1 B UL AR AE 3L
D R SR, X T B RS RIS B RS A E 7
RIS, LE TR TP R AR 2 . 2 A2
LR, AHE 78 A B I PR 0 LN (R e 34 ok 2 T+ 5
AR5 iz 50 i 1) & TARE , (5K 12 3) 51 1) 2 T3 i ok
R iHIE 8 MATE R 8 L3R 8 2RI

1 SR E

1.1 B3 G REE

123 RAARE A1 8) RAUAREEAIZ B R V), 21835 7
S RE IR R . KRR B B HEES) R
RIS RTERS . SRNLAE SOBsh R IR R e« &
RIS TE SR N AR, SANLEE RN RS2 B R
GRITIRE, 1BBNER TN UALETE S R R )&
FE T /3 FEPA RS, X = AR 7 R R 224 0
A B AR B2, S FVE T2 30 AR A AU T o

1.2 EEEI

B A 2 TR AR e I, ISR 2 AR
FENZR HoTHZRRTp I gs ], @eHIT. 90, B, SO/
AV KR & 5 5 T8 s RIS s G /2™ . 5%
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FATIE I S EE N A RTE L > T DA SRS, B
TEHiRe, SRS Rae 1. flan, ZAREERSEIE ULk h
B, KA EEILIRE B3R I E S SMEM AR, 2
TE& TRE 77 () [RI I 9838 56 56 (AR, 5597 B S mHER) <R

1.3 GRiEzh

B FAE A e AT S Bl SE R I SRR AT LARR A
OREEN" . ZIEH I E MRS L, (ARSI
1S AR H i A ARG 28 BRSSP IR = H IR, W
AR WS AR R, AR ARIEs) i TR A& ig
KPR SRR S et [F S i o IR S IRE B . 5
VC SRS, LR e iz 3l 2 5 T UL R BR 32 EL A
HEMZ, Wt DR sEEa R T LA R, YIgA 2= %I
AR TR LR PRI B S /KR HRU S BT I L SR SR

2 SAREHMKENGHEE M

13 FUB IR BE AT KA A g, FLRE Ak By A
FIALEEhRE IS5 WA et S, BRI
PRI . T AR Uk B — e R A st it
TR JG 2 b e rh s N s e o | TR SRR R Anae
AHEL T EARIE S 2 5, AR BRI ZRAE R ()Y Gt R
bR AR AT, SRAAT AN AT B R
g BEHE S R S ARIEA . IR SRR KEZ
TUEBN R F— PR, SARMRERIIZRAENS 8 3 0
1250 B IR 772 DRI & T E R e v, 800 S 1R )
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L] Eli 7 e I E A Y RN a9 G N7 AN
SR REAEAPMFASRE 7, AT EIZ A S17E ELFE P RS B
TR B SRR o ot TR S AR 7 b RS S 5
B TR, A IFEBRR T ELRRS IR AN B = A e
AL ARSI BRI BT ENSE LU P SN
gk, FEdCBk ETH B ENsR LU BT PR
M 35, RS HTBERT Be e ZOsR B DU & 200, 1

AR LR, 75T BRI B ZENaR L TR AT )1 25,

TESE R BT BT IR L R 2

I ARIE B 53 IR B I 2R H L7 i B A AT A 2k
WO ZRy RIMEUIZR, FEIZR. IRUIZR. SULEH
I RN T BRI Bz 8 RO T B, 35
H S F3 A5 A7, 0 Fia 8 RIS s S 3 m AR T
PR WL JTEEIZRRERS B S AS B I IR IR IR MBI
FasE P, JUHGR A BT = M LR RIS SR
SEVE, ATUAHE BhiZsh 5y (R AFIE B h il B ) P T R AR E
HyARIBZN G RGN, NG T 2 i miash
SASRT A RGP E AR TR, AR s sh B bR AR
FE b8 b, BEMTORFFIRTAORGE L, AT S 5 SE AR R
BRENE . HARIEE) GLEER) L5 RSP rIZe] By
DREIES) O3 St 5 UL ORFF UMM, 7SS F el 42
AL LALERS B BT J1 IR BRI s s BUULA
DI, e SRR IR E N, BIInREES B 2 A B
Tz RAEIE BN AR U AGERS B 5 SRR E . UL
BN ZRAE S e k- 55 Az 2 S AL 4 1L 1 B R85
TN, BT TI0AT DU 2 S e sl i shas 1 irhe
JIIRERENE, AT DA R S AR T PR .

3 BRFHIUIARERE AR ZRAIF N

M AR I ZREE , E3E A S R B IR B S5 4
AT IR T 2 oeaEEE i E A AR ™, ik
HANTTEM T BAEFE FoR st A B = T k.
CABTURY, RIS oy R I R BIERE iUk 1€
PR ORI H LS BRI AR » PR HRE B35 2 1
Bz S ARSI SRt B A — R 1 SE BB SE i o

TR T e L LA B I Zhoxk LE T HeAdL 12 2 35T H ki, %
B3 53 SR BE L A RS SRR AR T BT /)
FORE Rl SRS Rl 5 B T B A s i S ik

FEIME. i, CPATER AT, eI SR .
B VYR TT R, RS B S AR 25645 Bl R
PREEHIAEK:, BRMGFFEOER, VOEiE S A, Hao b
PR IR RS, AR MR H4EHZ ) 7 SRS
P, TR TIRRIEHA B AFHIRA" . W REIREEAD)
ARG, I, BhER. ek, BIEit
SR T ZEE | 0 PR PR I DL S LRI g 70
51 G b 2H 5 Az 1) 2H A RT DA R TN 238 3R AR
JRER R . DR R, K IR T S AR BT
PREEIZRAT ATE Bh AR SE 5 B 7E LA R L5 T #53 DASE T

3.1 EBEMAhER

B SR I8 Bl G AR ST 4R AR 5 S SR e s T X 7 I
X AR IS By Gk T [ S5 e aok P A mp A R A
ANEMIL ], BB AL T RIZ 3l 53 78 Bl 3% 2 G UL
PREFHE b poAe e P, AT S SE A RS o KIS TR AT i 7
FUIZR AT LA Biz 3l 03 58 45 24 1 BB ATTHE AR B
SR LB T AT BE AR AE (1 55 R0, AT Rk Bk 52K
BRI B gy A B, DA Scdk 1 B 19 S Bl 2R B 36
B, TG I B 5 7E Ak 28 o SRR S i v R
o JIEM 71248 NMATERAK IR N, R4 B 7
fRIAE A o K ) T B T DAE SRS B R K g R
71, HIEsh R R R R S 3K, XA T B R
Y eIz s ok, AT L I 71 IR IR [RE 3l 51
T 5t e i 2 A 1) DR B i /K L SR ) £ 32 452 g T RIR
A, M HUS LT I8 3 SR e 1 R

3.2 RREFMH
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The Enlightenment of Digital Physical Training on the Digital Transformation and
Development of Military Sports Training

YE Wei
Department of Military Sports, National University of Defense Technology, Changsha, Hunan, 410072, China

Abstract: This study outlines the concepts and definitions of digital physical training and proposes two key technologies. Based on the
application scenarios of digital physical training, it is believed that the progress of digital transformation in military sports includes the
initial construction of "intelligent" training systems, the gradual exploration of virtual simulation training, and the gradual
popularization of wearable device training monitoring. Three challenges are analyzed: data collection and information leakage, system
application and data standard standardization, small sample digital training and large-scale cluster training. Strategies are proposed
from building a state-owned independent digital training big data platform, solving practical problems of data governance, and

focusing on the development of typical functions for cluster training.

Keywords: digitalization; physical fitness; military sports; transformation and development
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Research on the Sustainable Development of Ice and Snow Sports for College Students after
the Olympic Winter

LI Daging, ZHENG Jinhui *, FANG Yingjie, GONG Yihang
Harbin Sports University, Harbin, Heilongjiang, 150006, China

Abstract: Through research methods such as literature review, action research, interview, and questionnaire survey, this paper explores
in depth the development significance, practical difficulties, and key issues for the sustainable development of ice and snow sports in
universities in the post Olympic Winter era. Research has found that ice and snow sports in universities are of great significance in
adapting to the development of the times, meeting the goals of building a strong sports nation, promoting the healthy development of
students, and implementing the Olympic Winter strategy. However, currently, ice and snow sports in universities still face many
challenges in terms of policies, culture, resource supply, staffing, and educational factors. In the context of the post Olympic Winter era,
in order to achieve the sustainable development of ice and snow sports for college students, it is necessary to start from multiple
aspects such as the construction of the path for the development of ice and snow sports in universities, policy guarantees, resource

supply and allocation, cultural propaganda and education, and put forward corresponding suggestions and measures.
Keywords: post Olympic Winter; college students; ice and snow sports; sustainable development
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(IR, FAETE b, N JE BIVK S 8 3 I T Lk ki
PROLSCHER .
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HHIMHATARANEIE, T 2RI KE 830
RHEN BRI IN AL, BRI 4 & & B2 1 D 46
Ir, BIELLAZI A MIK S B 3025 2 oA, FIRiTiE
F B L ICHFIAEL, CUBUA ECeE TR, HE ik
PUAE SR 2

1.4 AEFEE

BT 5UKE IS8 K AR DR A 104, BLR 2% I
T2 512 2 B2 AR DG I, DUER XS T 4T ok & ia
SR VA 0 T AR R B3R O A, JR I I T A AN [ 344
ARYE, AT RUIE S G 5 S 280 s i TAE .

2 SRIKEEHNNERENX

2.1 ERMKEREX

VK IE BN N —Fh R 132 308 5, BE 2 7 AATxF
TR R4, X5 2R IR TR SR 32 A, R
AT — MR s KF B R TR, N
AR T AR E R BB IRIINLS, BE T 4R
REFAERANE . 2R B R, KEZ3 TR
PRI T 2B AR B AR, A S TR RN 5l
AR A IE T AT R TR K AEAES Sk E i id
b, ATRIR SR IR, §ORE SRR, 1
SR AIBANMERE T, IXEHS T EE A ANA BT R T.

2.2 HERERKEEEZZBR

AR E 5k [ 3R B AR Hh (1 B AR H AR
MUK RBIER GRS, BEERWLGE ST
BUEHE, 1EARE S AT B — 55, VK iz 3%t
T SEIUA E 5 E A5 2 E K AN AN B R 2 IR 551
HERE, SRR S IE 3 KR B ik 5 i
WA AT B AR A B AR T R R ALK SR E
HERI, ATLURIAR R — MK T 25 & N4, A&
LRI RE S, NEREEFR A E AN R4 T R
ANAPRBE . X2 NA MY BRLE E R 463837 FoAE S, b
REFEVK T IZ s ) 20 RIFESI R IEIE R, mikk
KEZE IR, BHETREERSS5IKFEZS). @i
AR E A E A, AR R kI R K g3 )G,
Bl 5 2B X Rz sl B AR SRS [ 45 M, T i R AP
RN, W HEZ NS 5RKFEZEH K.

2.3 RHFERRAR

KR TE AT B AR B R F2 1A SR A B, (R 2B At ]
i R R A M E BT 5 I H e sl & —TH #E
I3, FFEEFES S Z AR, TEUKEsh 5
FTEFPPEEMEER B UK BB AR KA SRR T
Tt BRI ST, WBIRIRAE . KEFEAEIK S
BT LIRSS S S, FEB KSR SR 7 ek
SRR, KT lRAR, SR EEO, B
BRI IKFIEEZ NANIE , B HE B AE BRI A
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HERIR. BT ARTHRE ST, (RER A ISR .

2.4 BERRAKRNEESE

B A B2 ) 28 75, 2 TR EA T U — 4 K3,
AL RE R TR EAKSIE LS 5%, BN
o E VK S T H R R IOT T R R . R K S I8 s
J 2 VA S A B R NS (1) B B S, DL KA B
B, KT ZHAWIRE, BAATHRMEZEEM,
IR E VKT B 3h 1R RS . &2 BARTE S, (HIKT i
SRR R R, W DO R B E Prok 2 a0 5
RS E g 1R I AR T BB A NN R 9%
b AL, A RIS KSR E RARREERINZE, NIk
I 7 4% B 6 ] o B8 i MU S J 43 B o kA, () 1
N KN FIETE AR T5 5 % AN A . AR, KFizz)
TEA G N T — B, (HZ X A RRSE, &
KA ECEE,

2.5 KEXSEHFERNHNNER

E 5 H & — RINBORSCHHEEN K S s shilb i, 45T
SARVKF IS B 58 T I EUR CRER R 4 3CRE, BAfRIK T i
SRS AREE I AL, N EATT R UK S S8 248 W ],
PRAE AR TT UK T 18 B IR AR B 1 VK T 18 Bl 3 b 15 it 282 142
VK 38 3 i 8 BT 345 AR . M HA & 2 A I E AL
FEEEAWINGR, EKE B ENFEEIRE R R N5k
SRR RO AR L — T RUK S 2B AT DU i AR
IMEKFREE R E, BEEmRBNAL, RN
HH e 1. VKB B Ak SR Bk TR 5] 224 2 5K E
25, A ALK S 8 shiR AR I B ZUE 50

3 BRIKEEMF B KEHIE

3.1 BERIHAR

REEREEMNZHHE T —RINBOEHESKE 12
K E, (B BAE S ESRZT, MERASRIKEIZ
FIRNITEHIA R Z ALIRAR 2, BUR (40 AR B AN X0
WA ERKZHMBEZ AT, S50 mR
VKT 18 B ) BAR STt 40 U RN B 48 e . 40, BARE BUR
S E AR T RIK R E8), (EXF AR A Z IR R
[ SEBR 1 Lk = BARE 5, A B 22548 S ZE ik
RS, T BOBORME LATE SR 2 RS A . Rk S
BHINITRE A BT MBEEZANET, FEA
I VI A B REE . (EAESEPRERAE A, S50 1A i@ by
WHLEIAYG, A% H N 5 EARE M, S8k
HRPAT AR, MLUERE 11, BRI EA R
SRR INEAR BN —REI. BREZALTWE %,
B ERE D T FE P IRAF S S it i D, Iz B iR
TR A BT [a] 9 J5 45 S IR, AR I B = RS R VK & 18
FIaY)FHE.

3.2 KEBEHMXUABETRK

UK S5 3 3h 78 A B TR) ARG e, 1R 222
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RIS FE IR DAL T fRIK T 28, SEAMATNIKS
BN F2 IR SCAG N IR R 2 b o SR AEIK T 18 5)
HIEfE AR R, BT ZFREHITTZ 8%, ff
1RUKEIE B ERL [ P AT L BEFN 00 ) B« VK ZF I8 3l 3¢
IEBhE =, AN AR SO 5, A1 A A LR
ZIA6 VK S 3B 3 Ak PR o e IT R A B, 2%
VKE BB SO BARANER , 205 oM LA AR o A% 38 SO A
BT LR B SR, 200 8 & 5K 12 83 3 A
RN, TR FE A A 2 TR RS 1AL 42, 1 2%
T SCAC IR DR R 45 o X AR 2R AR E S ) ik R, X
IESR T HEARRIZ SR, HXUKE 183 1) P LI ST
AN EL RS # PR = A TH AR

3.3 WEMBLE

TIKE BB sk, A AL, 2RI
X, M R H AR S &5 R &, MR Rk iz 3,
SEEF A NG S LB 2R HIK, B&HE BN R
o MRIKEZNRAEEA L, HEFRANE, ML
RHEET R WAMRIH, SRGR, iR E TRk
VKB BN IR ST T BT Rk, IA 2N 2 ik Stk
BUHHE, SRZIKFBHLWEFNR S L, P
RAE KT ZEH RS IR R R B A,
K IBERFEAE R AR A R G E/N, AT,
BhZ RGN, WEFEITIER, MUK SEE .

3.4 ZAMETEE

FRIKFIZ8) 5 AL E A G B, T BRI L L5t
Fash, MAZIMZ MESREEHH M &, Sh=ZiKHizah&
WENIR S AL, BEERRAE. EEHARAWNIKFIZE)
INHA R, B2 EHAR SRR, FBUKFEIIE
REFEH A AN, RIS, BRI T UK E )
TE RS IR o T HR P b X R 8 30 e B YR B =, PR il
TUKE BB R E . RN, S A K & 12 3l % IR 7
e A7 A o), S, B DR S B IRAE AR 2 BUEAN ]
W, =gt AEE S, SECRIEFESCRRT .

3.5 HEREHY

ERFEIRE b, IKF s R mR A G IRk R+
BT LR/, AT, shZ R, S LLATHIE 55 0K
FIEFMEZRENE, ARl 2 F A MR R . 12
N L, WO ERIKE B EF N AR IHR—, KAt
i SR S| HEB B ST H L F IS MENS AR, i R
WA SRR R, BORA T 524 1% ] XA o
TEBE T, BT R G H—, EERFUT R
AR, HENVERSZERAMEA R, AR S I R A T B
B IRAE, EWRESIEME LR K18, SIKEFEshi
ik ST BRRANRSZ AR RN FRTT T, InisE
BAR, WAEBINZ AEGAEIH S, = IKEFiE5)
LAVENR R E 20, KEIEs) 58 E R R A K,
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BEEEE. HEEAIEE, MURFEHIERFRF A LR
A 3 T TH MR FH

4 FEEMREETAFEXSEIFEAR
R EZE X O]/

4.1 ERKEIEEFRIEEWE

Ja & BT, mRIKE ISR A %R R,
Br 7R A AE . e IKE IS 3. InsE e A R
SEE KL BB, B THE RS T IKFIZ ST
EAE, ST NIK T IE BN I LML B, ST+ i
MYIGAKT, AR AR R K S 18 3h#s ih
A H FHLRKF IS, @i+ B & RIK S 230
B SEA R EH B R A IS BT R AR K S
BT H IR  AEVK S BEUR & R X n] DA e v Ll i
T UKEREEURAE, MAEKS BIEAFEE WX, v LRH
AU T LT REAH OCIRAE, TRk T 12303 K 5 Tl 1
5635 VK 2 B3 R, N5 22 A ORI, AR AL R IR L
e i TR R AR, A A R AT UK S 8 3358

4.2 BURE5REAE

JEA BT R T, KEEKFENNEBEFER )
(RIS SCPE AN 56 38 () DR IR 2R, BSOS | s 2 Ry B SR 4
T 5HEE, ST A F R R H 6 B AR e
it 20 DU FR A Tt , R CRIBOR Tt s N &30 1] 2 [8)74) i
PR, BESLERATHLS], A5 S E AR, B RS
BB, R ERIKFIEE R RN R & TR BORH B
FRabE Shae oG PR I B 45 SR BRI K S
BERRE. SEEhR BT DL, GG RIFRECRIAE
ARBESEAT, HEBhUKE BB R e S AT HELk K fe

4.3 BRBAEEREAE

FEARBEIRIK T B3 i, IR E
R SOE B S H2E G AR, N AR TR A B SR 2
A ZE0 B UK T2 ) (1 e e b, Temai M R, fR
IES M ECE AR BT S HFFRE . LI BE T, @k
ZLH| T 2 U H A VKT 3 5 T I Tl R iR f
LU0, I R IR AR, FHU Bl R IR R =,
HBOMBME IR ENRAL . BEAL, B A BRI B A 0K T
BRI, @GRS, ST R

4.4 XHEEXEHE

B UK 18 ) SO RS el SCAR T, AN ZE R AR
J SRR, UK T IS B O A BN A, R
B R SR BN 25 o TEARE B, #UM B E AL 8
UKEIZBN AR, BRZER BRI, RS 5 5
AT SRS P, WOR AR DGB AN E . Bl B
Wz 5KEzshHE ME 4k, @+t Bigsh . SERSS
7 WOR TR AVE A, SR TS OB L A
X\ M SEH IR FARE SCATES), §RIKS AR E 2
SN 7, @I RIK SR E SUTES), R ER S 5IKS
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E AR AL FE AL 3%

4.5 FEFE

TRFE R BT TH , UK T I8 SRR E SRR B IR AR AR R
Frs b, WA, Sz R2aitk. EEFEAR L,
o AR UK B B #F N A BRI B —, R g S i 5 A |
HEFARBE DA « BAEFER AR, & RN R S bR
KRBT, A2 S AR ME S AN Bk - fE#F
Tk b, BT IEAR G —, BT RIS AR N
= FA RIS P, 2R AR TR 2 ) i R A BB 2
WA, FFTEAY R, ARG BRI RIR
DT, T B I EA R, A BTZ NGRS T E H
5, B2 K E@sh TR R HCE LY, IKFiss 58 E
ERMEEERL, BAESEE. HESAIEE, 5%
AR 5B 2 TR R 7 THME DA R 3 FLMURE IO FH o

5 it 5N

5.1 &8

FR UK T 18 B )T X 38 M AR R e i A2 B 2K Ak
T ok [ 15 b (a2 A A R O F D TSI A R s 2
HHEAEER L. EELRNARERT, IKFEZ31AY
B HE N EEHRER S, RS R A
PRALET DGR IA T o H AT S AR T IZ S EBUR . SCfb, 5
PRpbgs . BF RC B ABCE R S5 5 AT G 1 2 R 5 . B
HLHFFA R T B AR AL VK T 18 B 37 1 v FH T 3 15 % 1
R ZNS, BRIR LS FIC B AN A BER 1] T VKT 8 B A
RN, B8 R R G L0520 T IKF I3 BU% i = 152
Fto BERIRF KT IZENMFFL KR, 75 EMNERIKS
B RIS E . BUR IR, SR RE . L E
ESHEFEZAHHANT, KECE SRR 5

5.2 Bl

5.2. 1 HNaRIBUR SRR p

ST A S 1) B0 56 3 I BOR, IR SRk & ig
BB NFASCRE RS, il SN TEgE . FAR IR St 48 0],
FRAEAS FHL X L AR E R RO, St 2 A Uk iR
SRR R WAL B IS, WL IR &
BRI B, BROR G DU S H Tk S g g i, X
I B BT T o BUR A AR I KO 2 [l vk 25 iz
BB AN, BNE 2 A ERE KB5S
LV, IR (MUK T BB AR, AR SR R
PERE . AT SEMIKTIZ3N8 M, Wi sl 8er, #2
B ES HIKE BB R LR IR
AR 2 BRI S, 1B LR IR E K
o, AR IR R KT IE S HE .

5.2.2 B R ftes S E

Sl RN A R B A R AT QT O, v
PRI 5537 T UKIA S B, IxX 4 s A AT LS Hh
W ZEATIBRE, T HL AT DU S AR SR A IR L A E
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WA, S ETIRTELRES, AR IKTIE 3Kk
MIERSR o 5 — 5 T, IR s i 5 4 2 UK S i@ s e & 18,
A KIARE I ATER R, B 2 LBl 0 R 3
A XA AT AR R A TR, sRkh R B
B BRI AR , [RIIa] DLk 22 AR AR BUOE UK T 2 3
W, R FE R, 5 A CIBREKF, B2k 7 .
P S AR 2 AE S PR T SRR URAE W B, A e HER i
AN, FHEERCIT S &, e N D) SRR ot , 8
W51 Z KSR ZUN, B LW HER, a8+,
PR S ) MBS 5 E, (G BCE RN,

5.2.3 EMIIF UK T I8 3 FniR ke

A LUSE W R UK S s shan iR ks, %L \kissh i
LR U 3R, NIRRT 12 80 1 )77 S PR UR
AL SRR A TN 2R AR, A R 2
RN T RVK S IZ 3k S S E . A, 287082 FE
BB EALTES), WKEEshE R R ARG, T8t
o, R S MEARSETE, &4
B Z MBS IZE), WRFAERDGBS . %
VKT IE B SO LR N 2082 [ SCAG R B, A S T KR
SRR BT . AR ] DATE RS A B A B UK
BHTRE, WERENEEIKTIZEEEE . 50N,
Vb2 AR TR O 2 o) RS TR RS B A b 52 BIUK T SO BB
Wi o 222 Il SR IR B, MUK 25 38 S A 5% 1 Y A FIFR S
WA IMKE ST, FHRIKSFZE R LR, ESCHLEE .
o L AR A, Bl A 2 ML A RIE K T2t 5 %
FUERE, WY A AR R L VK S 128 30 St 4

5.2.4 SEEHEBFENRR

FR LG IK S IS BN B DB BUEAS TRER, §il 2 R
A B RN FEAR M, TR URFE W B v 2 Al
FeReltE 3%, MR R FE MR E, 2 HA
UKFIZ BN H , HAE A R I 58 VK 25 12 3 2
o EHEFEHAMFRE b, SRERRIRRAH, RINZ
Fh5 REEA, NMBEAREEE . SCERHCE. TRACES, W
RS S G RO B i, TEBCE T AR T B -2
Mg . I ZHAAT, RRKE IR BR R
KRB, SR, AR FIEIB S RIRE T
HEMAAR.

5.2.5 HBIKFIZITEIKIT

AR BT LIRS B vk 5 38 S & A, 51 Rl
MIHCE R AR RN, W 5 R E A1, &
W AENE IR B8 Sk O O B & ERI2E I 25 5 7% DA KR
FEFRF TR, I H K S 38 3 1 B0 i = A SEH K
o FFRIKEFIZENHBIES), Sl E B EHLMZ 5K
Fig3), REMHUR FE DGR, B IR ATI A
PERE AN 325 HL R

FETH: 2023 48R RITE T FEAE 2R =0 T
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(L. FRAEFANBTERKEAA EREXFAR
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2IRXH, EE, T4, “KFHRE” ¥ETERS
ERAEEHRETHRALEREHRU] EHEFFRF
i ,2024,40(6) : 80-86
BIELCE, 2T, %EZ, & HEREFRKTZHHF
W . B 5 % EHA R I KTF iz
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1B A, # =, XXk, %, B4 BRIk ESoh# &
mETHE., AxhRE5HR*EHEZI]. KF iz
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BRY B MBI 5REMBEAEE: ET FLIPUS BiER

EXH
HEAHKRFEHNEFF R, #$HE L2 ¥ HiE 58245

ji—hoon Cho"

(HEIBG: RAVZAHBRGOH AN, RAWMURERELFHGHRME, WE—FHALTHRAL BRI T AL, &
JABAR BAY A A H R, Tk ATRERRBARL S &, @it 512 LZHEFEE. HILiE/T TR FLIPUS K+ Rt
ITFEMITR, FEE 5 RN RRAIEEP 94, KT TIKSR BT R EAZ B K (focused low intensity pulsedultrasound,
FLIPUS) H AR EMX T Eash MGG 5E L b ey o5i2, LR HFRAMN, FLIPUS HAR RSt atm st £, 4pd K5
B, REMZIAADE, FEELGHEZRTHNGiINBREL AR RBEER. 2 —AHFRGIKREAZ K,
CE TR, TRE @8 E AR E, IFXTREAE— T EaREm 7 4E%EKEFRESRIL
Fa A fe tm R F P HE SR T W] RORBRA R E R T LR B X TEoha S, A “G-FH-EL” 69 R FARERRER /7 6ls R
RHEIZEEH, Rm, HAARENAR &SRR B AT @ 169 £ 2 H 8,
[KER KR BT R BARE W, AR, BHRG; BF R
DOI: 10.33142/jscs.v5i2.16402 PESES: G8 CERFRINAD: A
Integrated Path for Prevention and Rehabilitation of Knee Joint Sports Injuries: Exploration
Based on FLIPUS

HOU Taifu, Ji-hoon Cho”
Department of Sports Medicine, Dongshin University, Jeollanam-do, 58245, Korea

Abstract: Objective: the high incidence, recurrence, and limitations of traditional rehabilitation methods for knee joint sports injuries.
Explore a novel treatment technique and its impact on knee joint function, pain, and muscle flexion and extension function. Method:
this study adopted a qualitative research method and conducted semi-structured interviews with 12 sports medicine doctors, physical
therapists, and FLIPUS technology experts. Combined with the analysis of 5 clinical trial cases, the integration path of focused low
intensity pulsed ultrasound (FLIPUS) technology in the prevention and rehabilitation of knee joint sports injuries was explored.
Result: the study found that FLIPUS technology can target and promote tissue repair, inhibit inflammatory reactions, improve
neuromuscular function, and form a synergistic effect with traditional dynamic stability training and phased rehabilitation goals.
Conclusion: a novel low-intensity ultrasound, based on mechanical effects, can alter cell membrane permeability and stimulate cell
activity. This alteration and stimulation further increase protein synthesis, produce growth factors, promote calcium absorption, and
enhance fibroblast fluidity, which can significantly alleviate pain symptoms and improve knee joint mobility. It provides strong clinical
practice theoretical support for the closed-loop model of "prevention intervention rehabilitation”. However, technical standardization
and equipment accessibility remain the main challenges currently faced.

Keywords: low intensity pulse focused ultrasound; pain; sports injuries; ultrasonic

HiE

R R IB S e WAL —, FFARRY, B
KB S A BB 25%~50%, HAikRAEZR
FizghZE B AR 7. HA, AR X¥w (ACL) $ifh
BOE L, G 60%. AR AL 200 Fifl .
ZMIEH) G ACL $ 4 U2 YRR 2~8 5 (B A
FlgEk) . N WMEKFEER) . HOEMERRK
N (15~25 %) A 38 SV 38 S5 03 1 AR e v »
THEEZEEE S, PEshii. EAN. B 555 %
PR 55245 - A B R F B B TT F AR T &
SREM, (BAATE BN WE AWK CFE6~12
ANHD) ARG (4 30% B3 REERUFER TR B
R RFRE (ACL B FRIEE 15%) . EEk, K
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5FR FEE kv 5 R P U R bR T AR AR N R HE R ] PR AN
EVRTERE ST, ONIE B R A A A ST # L. FLIPUS
FARFI VIR S) 5 AR, GEI8 AR 2R IR & R #i
RAE R TF WG FEIEMEVLAThEER K . AR
KWEIWUHRE R T %, FLIPUS v DAAIE S AT
TIEMYNZALE S . FLIPUS Refg ik 2 4345 55 i)
JOAE N 55 DNS YNSRI R R /E i, B 3 3R TH R ROR™

1 BXPESRGmmES REER

1.1 AR

WERATIZ B PH N R 2 — R AR e 2, R 23
Bk s 5ng LLsh & fa e M (dynamic stability,
DNS) N0 4 & A NLA#E HI25 (neuromuscular
control training, NMT ) ¥ 5 5 4% KK B = BE 5
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F1 BXTENRGERESH. Bin, EMNREFE

am | H i BT U/ s e
apew | o—7x [WAIEAVER, BIESK zﬁ;ziggﬁm Mﬂﬁ%&ifﬁi&ifggwnmga
i 3. A S KGR (NSAIDs) LI CPM (RF: 3B 3))
RE—— 1. W SR 7 LY
WA 1~6 8 [, By EAUA SR 2. KA ERN NG 3 5l i
e 3. shniEs) AKeigs
1R (BB A5 A
MR (6 LA L | RIS K 0. AR 1% L
3. B LI AMEEHIH

(proprioception). WUAI MBS AT R ENE, JHb
EEEE CfEAiD kA", B, SRS,
o4 IR AN 2 7 1] B BRI 25 25 0 9 IE B RE 8 PRI 45 4
2, W F ¥ IE (biomechanical correction, BMC)
FEE X BB FE A G BRI SZ2 A, A v th i
# (landing mechanics). /b I e 1 B 6 fmf DL S 4038
LR, DRI K RAIZ 3 R . " Hewett
SETF R ACL 453493 TR VI ZRAfF Fo R L, SR FR At o Pk () A=
IR R AT AL ACL H 4% 2 AR Z AR 50%. & T Hil
Bl g EFXEAS[AE 3000 H 5 s TR 5 €. i,
TEEBRAIIEERIZE) A, FIFA 11118577 S05 Bl #4
. Bl BRSPS S BRERE Ik, CgE
B AT DA BRI OG5 18 Bh i 0 AU o TR DR 4938 Bl 45491 /5 1)
REEE R NEE . RIS = AN EL,
ANFEBCRAANER T T B, DA R E IS
EEhoiae . ERE 1.

1.2 FLIPUS AR 5 EFIER

FLIPUS @—FpaE@ AR B, i e m i
FET R e AR CFFEBRETIL 8em), AN 7
(mechanical stress) HREFINEAHANME BT AN A (L ik
AR AN AT SR e AR (thermal effect,
<43°C) JRFB IR IR ST 51, A E B (microcireulation)
AR, IEAR R, (EHSUEE . fEa
RUTF T KB, FLIPUS RT3 i 2T 4R 20 Mo 3 B A0 i S A
MM SR ST 20%~30%. IGFRAT SR W, FLIPUS
A4 B AOE R T TL-6 A1 TNF- a ZKF (p<<0.05), H)
Tl S JRE SN, $E S US B T R R : FLIPUS
AR A FoE e, PR PRI 4 SRR R VR
(VAS PF43 FBE 4.2 45, p<0.01). fHZILAITEHHE5E:
FLIPUS X AMKREZ4% (proprioceptors) MR BT
TR B, (BB T2 L i 3 s 2 LA P
A, AT AR — A U™ o

1.3 MELEEEN

2022 £E— I X HEBRZ B B RIS IR (n=45)

100

Wt RM, RIGEEA FLIPUS BEA P sh I ZhH) B T
B A PR ) R T SR S A, HRDY SR
R IR LR 40% (p<<0.05) ', ZLLIEH) F ) B R Bk
ERRE IR R e MV o 34 T R 4H, $%7R FLIPUS w]
A S AR ZEThREK & - 755 — D2 BRIz 3 A AT 7T
HrOR I, FLIPUS #% FH Tl ZRAT I FilAb 2 (preconditioning),
S50R7R: FLIPUS TRARER AT/ b1 25 h BB e 75 0 A 2R
H O\ 28%FFZE 12%) . IZ 3 AR LA 57 KBRS, I HR
KA RIEMERFERF (p<<0.05).

2 IBILIEZRAEE

2.1 FRF-TF-RE FIRRE

Tk Be: FLIPUS /08 “Tili-RHE” TR, @il
HAPERIE (BEE 2 Wk, 9RJE 0.5 Wem?, {ERATHIT 5L
FEZH 2RO (i 3 1 S £ A HE B A oA 3 it 0 i o S 1) %5
AP VIRE ). SERA SRR EIME, AR AR R, 1R
BEKMESmWZE. WM 44 3) &% e 8l
(Neuromuscular Training, NMT), HEu&E#Z-ONEE (nfg
MWL BID, AT 2 mTRAE T 4R, wbig
bR A D6 AIMBH 2 ARG ACL 450055 AU . s M AT Tl
FLIPUS (0. 8W/cm’, 10 434l/¥) BEA k=47 (20 4y
B0, SERINHRIER T (0 IL-6. TNF-a ) B,
T R JRE SN, AR AR 5 A 34 , (R BEZH 2N 3E
[F) I} 38 B A% G oK B S B0 L PV A 5 01T 06 30 32 PR - SR
SVEIAPIR AN s AERFIROCTY SR ES AL 2 D e, B Ak
1R V245 . RES I B 7E L S HA, FLIPUS (1. 0 W/en',
15 Z34h /00 FER HE R4 40 B RN i 4 B v, s
W AL A BB Wk af gk (Progressive
Resistance Training, PRT), PKEMERFIBMHIIEE, B
IERET . 182 AR FLIPUS (0. 8W/em™) #% 1/
MY S be g, SGama 2t , Y DR S5 A Ak
ZI% (Proprioceptive Training) "7, i3 +ifass
P, PR E AR, safbBdEM)IZk (Agility Training),
RIHZH) RL TR ST RFBEITTRALN HAEEE: 5
HEAR TR BE B R, Rk IR A RS ARSI
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EG P Y= B e DA REERY G Vi) A i B e A S

2.2 FHARMEHFI

FLIPUS WA EVTEA AN B ZURES, (HEZES
KIS S ThRE K AU T , 38 T A I ZRrI VR E
o B NGRAAT#E—B AR ) 5458, E et
TR LALE S, FEK FLIPUS f4: R0 5 S 1]
gE A LA I 25 (Neuromuscular Training, NMT),
W RAE N, T A AN D
WIZR AT AR I AR RS2 45 (1038 B, 3 iz Bl i (1 e A 45 il
71, FEARAS RIS s s e B g idh . w7k, &
8 JEII) NMT I, ACL #5405 AU mI FEAIK 50% LA Fo PAEEHT
P9I (Closed Kinetic Chain, CKC) 3#8@Ji Uk L-
FEABWLEINL T, S seRase it e i
IE (Biomechanical Correction, BMC), {4k HMEBkyx Hits
X, B RIYIR MY BFRORIL, 1E FLIPUS S4A
EHEATEI AN, WUBEFCHL 58 B AT 8 hn 30% LA 1", i535)
YIZREThidE FLIPUS FTsdt mus AL LU DhRe b s, 48
mH 1R SR A G REE, s RARE S
MR G R AT IR, SE8EFEENI% (Agility
Training), SRAGIEZNFIENGEST, BRLR IR0 = 5 Il 5

HAENE 2.

3 MARFAE

KRR R 7715, BIERANGGT FLIPUS HR
TEMEAT IR B E IR BUIR . AR SR AL sens . @
I G TRICE T A B A5 R S B it
ITHERALEE, ISR SCHER T . T TE T R TS 12 4
AR N, o 6 ZiashBEEENN (GRS
>T4, it 2 N, {53 A, Bl FATEIRCA LB 4 A0;
4 LGN CPRTAEER 7.8 4, AR 2 A, fit 2
N FRLL EERER 4 N5 2 4 FLIPUS AR (F 354
RGMAL) . RAEEEMTTR, BT R A 28 BRI S i 7T
T, NAVFZ i H HRIEN . BV E DRI L)
45~60 738, Uik EESELL PO AR ST (1) FLIPUS
TGRS BN I CnF TR WA i i« AR s
RS, (2) fE¥4 FLIPUS S8 FEE T BB R 15
Pl (indiREER . BERMIE BT &MESE): (3) Xt
FRAAL FLIPUS BRI (I MEAGIGTT TR 4563
RERE R . FrAWRNAEIE T R, R
FANVivo 12 #E47 SCA 73T « AT 78K FH Braun & Clarke(2006)
PEH TS, T KRG GRIHEIULOE R, HIBUK
RENRIG— 8, 5 Kappa —8HMHERH, WL

BE s A VERE 3. Kappa=0. 86 (F—&E). TEILE 4.
*2 WF-TH-BREMAIMERE FLIPUS b7 F5RES
i EEA FLIPUS 24 BREINGTr % TR
ORI S SRS T, \ ) \
BB ’ﬁﬁfiiwii%ﬁ B o swem, 2w | CRobHOE. MRTAA) | SGEREA, BB

ST I JRE, ZERIEIE 0.8W/cm?, 10 43%f/I%

fika AT (20 4380/ 100O

/D SORE SRS, B S R T AR AR

W PR R A 1. OW/cm?, 15 4%%f/ % Wik AT ZE (PRT) IRALES, WEBRTT IR
Ve | E R, IRmiEEhEe )| 0.8W/ em?, 10 43 Eh/ IR AMIRZ RIS AR LG, WD SR

5 3 FLIPUS 5&&ill&ithE#ERX
HARF B FEAEH FARMLH] AR
FLIPUS | #&wi)mdBiin, PRACAARARYY | 3k NO Bk, SEMBIAEHE: o ATP A WRAMHSUE B A IR, b 980E R B
FLIPUS | IEALUESE, RmEREE | R gEgng i, i 1 /IR 5 el PR AU, R

NMT SRR UL PP ] e

AR ARG, R EsiSRaE

FRARIR S SR e, b4 R

CKC %R |  sAbe VL L-REZe LT

SRR, PR 577 K

FRARSKE IR, R missh kI

BRI ZR| (e BEE B & L, IR AR RES

SRS Eh R, REEEA

Pilb ER, WA s) w et

R4 LIRS FETRRER

Wt 1

T

ARJERETIAIEM GlbRAE etz =)

FLIPUS 7EIfa A HE & A 1182

BRI Y sRHN 21D

SE M IEIE S

B SRS AT

B £ i P 8 B 1 B 1 B A G5t FLIPUS [ AR5 13
1E3)) 5y Bl A K ARk Ak
SE R E WA R EAIR YT
P4k FLIPUS 32 (4 55 R HEALIR YT 4R R

WESRES AR ME (R - BR AT Ii- TREN)
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2025 4F 5% 2 M

4 REBEWE

ZUIF B MG R E, BOEE LA, Eid = AA
R (U7 SCBR. ROIXTED R_RTHIEFRRCE.

5 BRERE

FEARBRUEAL B « AR BE % AR Bl (1~ 3MHZ ™)
e &5 72 7 S EUT RO RE 7 W AR m, BEIK
Wk 17 T AR AL, Z2HEEZETHAEEZ . #
KIERTE AL, SRZBEMM: RRFIFREZ HO
RCT BiEST &%, W70l PR SE B 75 1k — B R el {4k
FLIPUS BOARBIN L, DASEIL Bt p) R AR

6 4t

WRRATIZ BN I R A 2, s R 2%, JOHAE
SERAE MR IS B KU B K. FLIPUS R RERLAL
FEREAHAUE S, 0 SE B, S LN TR, JF
5t gt shas tae e SR BevE R H br e i [ 7R
F o FLIPUS $ARAMEIATIZ Sham 1 (1 4 FE B B e it 1 61
R, AE PR B 5 O 2 BObR A 55 AR 1) e . T
BB E SR ARG, FLIPUS A8 MoNIE BB 45
BRI ITBR . &S, AMIAENS ki 5 R
HERE, DR B R R AR, $Emiza) i
HIHHBZEIRE ) o IR AR, ST 1 TS
BIT S REARME T A RS = R IR T R

(&% 30#K]

(1B, =2, %K, & FEGKTEREY REH
HHERAEE SN DL Kk FEH
¥,2025,44(1) : 45-50.
[2]Hou T,Xu M,Zhang Z.Transcutaneous electrical
stimulation of the stellate ganglion:A case report
on its application in treating carotid sinus
syndrome[J]. Medicine, 2024, 103 (36) .
BIEAH, RER, ¥R, T KREKTRELEKE
ZEMEERBIETREEXTRTRI] #EyE
¥ 5 A 4 %,2023,45(3) : 251-254.
[4]Larwa J,Stoy C,Chafetz RS,Boniello M, Franklin C.
Stiff Landings,Core Stability,and Dynamic Knee
Valgus:A Systematic Review on Documented Anterior
Cruciate Ligament Ruptures in Male and Female
Athletes[J]. Int J Public
Health, 2021, 18(7) : 3826.
[5]Sadeghi H, Jehu DA, Daneshjoo A, Shakoor E,Razeghi
M, Amani A,Hakim MN,Yusof A.Effects of 8 Weeks of
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Strength,Balance,and Functional Mobility Among
Older Men:A Randomized Controlled Triall[J].Sports
Health, 2021,13(6) : 606-612.
(6] RS, B3, skuris, . ot XA & 64 4 L
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BAXSF COPD 6t M EEZE TR J]. FHES &
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&R D). K&: FHAF, 2024,

[1IB] R AT RX T ERARE RN ERZRE
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KRB LA B A RIs % WL I PRAVERAE & A SE I TSI B R : BT EEG #y
WOR DR 2

KR AF H
RmIFE K, R H5 710119

% 4e

[(HEILF R, DERWPELER Y FFRHTEXE, RAARBZOHERE Al i M, LAERTART @, &
BAE (Virtual reality, VR) HRE5H LB heysds, FH M4 FRFH, §EELZ Xkl S REHHRE
R EH VSO, FFLRRRITHIAE P IR § k& % (Center for Epidemiologic Studies Depression Scale,
CES-D) #edp#R[%7% B i% % (Patient Health Questionnaire-9, PHA-9) it 60 & B A L5 KIAREMF V4, it
VR 248 BAEH AV TUs RIPAREM T AR, ERET, THE, RESARENEESANEECHREAHEHA L
FLA: MREAFBHHEEHAZEFER (p<0.05), RWWLMIEAEEANIABOAT LR, MRS C 69 AR
KIEAK, RMF AT A 6RI; BORA D 8B A M E R HRE (p<0.05), RV KMN{E & 4ILH 7 EHMIE,
HREY, VR ESH LB T RS H KL RAPAREF T SFOPAT R, RGBT 2 A% E R X6 T80 KIE
YER o EEG K2 69 310 Hy SEAR K IR HAT 42 ) 20 Ak 4940 LI ARAE T A A iE48. ARMIFRTHRAT A E, KRR LK
sz R ARG Hn, S RAEF T FORMEE TP LA,
(KAl X ARES; G RIPAE; &0 F
DOI: 10.33142/jscs.v5i2.16248 HESHES: R592 XHERFRIZED: A
The Effect of Virtual Reality Combined with Aerobic Exercise on Brain Executive Function in
Adolescents with Subclinical Depression: a Micro State Data Analysis Based on EEG

ZHANG Zhicong, HE Dian, PENG Ting
Shaanxi Normal University, Xi'an, Shaanxi, 710119, China

Abstract: In recent years, subclinical depression has gradually received attention among adolescents, manifested as sustained
emotional depression and cognitive impairment, especially in executive function. The combination of virtual reality (VR) technology
and aerobic exercise is an emerging intervention aimed at improving adolescent brain function through a dual stimulation of immersive
experiences and physical activity. The study used the Center for Epidemiological Studies Depression Scale (CES-D) and the Patient
Health Questionnaire-9 (PHQ-9) to screen 60 adolescents with subclinical depression, and explored the intervention effect of VR
combined with aerobic exercise on subclinical depression in adolescents. The results showed that after intervention, the VR combined
with aerobic exercise group showed significant changes in multiple EEG microstate parameters: the duration of microstate A and B
was significantly prolonged (p<<0.05) , indicating enhanced stability of emotional regulation and attention allocation networks; The
frequency of occurrence of microstate C decreases, reflecting an improvement in emotional regulation ability; The coverage ratio and
transition frequency of microstate D were significantly increased (p<<0.05) , indicating enhanced flexibility in brain information
processing. Research has shown that VR combined with aerobic exercise intervention can effectively improve executive function in
adolescents with subclinical depression, possibly through the reorganization of neural network activity patterns. The changes in EEG
microstates provide strong evidence for understanding the neural mechanisms underlying brain executive control functions. Future
research can optimize intervention plans, explore the impact of different parameters on neural network regulation, and promote its
application in adolescent mental health interventions.

Keywords: immersive; aerobic exercise; subclinical depression; adolescent

S

IR RINAS (Hypothesis) & —FiF IE w15 Bk 3)
FRTIHE ARFTARE 2 17 (1) 0o TR i 552 [ 8L, HE R AL 1) — B2 [
I T2 A AT ) B AT S U I PR VRIS RIRE R
BONBM A RS, (HEEDSE, HSAMER H W AEE .
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2025 4F 5% 2 M

FFTT AT B R AN G YT M PRADAICAE 2 OC L 2E

BEE R, BAILSE (VR BORMVR AR
BT ATsAR AL T B a7 T VR BOARIE I BN ELSE R
SEiE e, BENE v R E IR AL S Im IR EL BN 1A, AT SEIL
IR BN BRI GE . JCHAEE ISR BREIRTT S O3
TR, VR AR FZHZ 25 TR R 2 65"
RESDISH AR BERS Ay B 1R AL — MR B BB ARG, 1XFh
PRI A AT ASE IVET T BRI A 22 5 8K, G Rl fE 07
S EBIA R e R eh S S ) B 5K

WEFERI,  REAULI S A 8 2 25 o3 K PR s s A 2,
FERCE A SN X A Th e o e R 5] 5 KR P 2
BHRG, BURE BRI AR, Wi
FAFI TR « 18 T B8 71 AT EEhIlRE T 48 Zhu 8N
KT BT, VR BBIGIT OOl Relg
B EAR R AR B I ThRE . NN VR I
grid i, BEMERID RGeS R R AE TN
MITIREERA 7 R E T VR YIRS AL T b B 3)
PSS, A R TR A W BB, BRI R
HIhrevedede, MOmBGsR 7B AR RE SR B Ak R

XA D Re RS T F AN E A —Fh
BUHTHGYT 7730, R4 T — M R BeE T B B B
PERIREAUINZR, VR BESE R OR AN [F) DX s BR R, 3
SEAH 22 IO 255 14 T S A, A BT K6 Tl e PR A 52 AL SN g
IR TE™ o 0 T I KA KA A B R P
VR YIGRIRHE T — R0 a7 B84, T B AdA ] o
STAGE R AN RS ORI B 3 B o

i BRI, A SEEORE N — MR IR T T B
TE CEUE FIVAISAE S FEAth e 22 A R B 7 TR I HH T K
W77 Rl RAESE B S B AL FRRE ST G R A A A 2
W7, VR IR EE HE R RREBE AR — PR
Z VR FHEA RSB AR B h RO 2 =, P
FEANFNEST W BT R0 I8 e i)+ 7007 2 . il it
— A VR HORLE OB RIS, fefig N
JTR B ST 2 BRI B, 0 B AR R T TSRS 1
ARG BT AL A AR T 5

1 ARMREFHE

1.1 FFRIER

B FE AL AT o3 2 O AR B PEE R (Center
for Epidemiologic Studies Depression Scale, CES-D)
FFNAL RS B & 2% (Patient Health Questionnaire-9,
PHQ-9). VF@hrfE: CES-D ¥F432y 20 ELLL I, PHQ-9 Ky

10 BEUA B, I B2 RO B ) O B L BT AT A

TCENE . TREESE, TEHAREBMAEAR . &EIERI 60
16 FIEIRE R 0 A 55 SR (M R D A
1.2 KWERE

(1) SEEIJTUGHT, I 2l E B R E FRES

104

(2) oy H: ZRERENL Y NIUH . B—H N
T I R AT IE S B 2H (CG 4D HiAx =4 T4l
W WNEEESAE (AR 4D, 2R E 8 Hzh
FSZE, EEEENL AR, BB 8 b, TN
HRIEsh 5 BRI s s AR5 A (AE+VRPMD, 23R il
# PICO 4 VR 3k, LB 53077 il &k a8 i T %
P, WENRAEN, BRI RETIES), 23
8 43 B =T U FUE B 5 R I S AR 4
& (AE+VRTM), H5EEHMFE, XHTETH PICO 4 VR
RGN, DL B AT B R TE 3

(3) SEERMR: FEFURIRAT, —=H A2
HRE ActiGraphGT9 Loy, i) Wiz st 72 A g0
BARAY,, ARFR 0 HAE 60%~80%HRmax Y5 N BHEH )G,
RS 32 Bt FEAN, SRAE 6 i B R SE T .

1.3 EEG FEERESAIE

HEARSZE R, SR E AR S R L 10240z (1R FE
FALTEN B EEAE 5 o ARR OB nT S, AR
FHORFREAE 10K Q LA, /D EhIE. 2R T RFF e, A
B BUBRBOR, 8 G T 0] G 5 B0 sh 1 3h 1k .

ki L4 5 A0 B4 MATLAB (R2020b) F EEGLAB 1
PEHEAT o B 25 B 5 B 25 () BEG B0¥, 3 ad 7 i g ke 2%
(1~30Hz ) FITMIRE JE I 2% (48 ~52Hz) JEH . HIBR
VEOG/HEOG FEARJE, fRFH 30 ANk, &M cat 2 Abid A
FPH . TCA BR ZpRA TGS, e)a HEBR R 1
(£70 V) FHGIN 300 B LA EMEER AT HARES 24T

1.4 EEG RS

PR ZE S K RAEAS [R] B 7] b 1) R 3% 5 P AR AL A
W, AREH T R g R P R B A AR R . FRATTR
T BERE 7 E RSB IR AR AT TR
M5 et ALK L (Electroencephal ogram, EEG)
RS T A3, AT B8 G b R A 5008 1) O AT AR 1

1.5 Fitath

{EFH T SPSS 26 BT BUHEIGE U . BRI TIAL 3 T
1B, DALRIEJG 20 i e L 4dfs o b4, T BN
Hh R R B S A, FATEIZH T B A KA GraphPad
Prism 10 SRA 2 EIZRAEE, LA 5 s b Hh 0 42 21 s
G SIS B A R A0 75 k4T 7
Shapiro-Wilk AuSGiZ, AW ATUSCAE i Fe s 2 15 177 &
B, WRBE R E S, B2 BATE A R H
R ENTRIAT PRt o) B, s L, %
e ZREEFRARAEAT XS LU, SRER FUAS IR 4L 1) (1) 22 S5 M AR ORItk o

2 #R

B, B OHEE C6 4. AE 41. AE+VRPM 4LA1
AE+VRTM 416 R ARCIRZS IR AR S5, Qe 8Eit[a] L A
M FHRUE 1.
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F1 FHAAEMBMKSSEIHE (xxs)

Eistan WOIRZEZH | G A (n=15) AE H (n=15) AE+VRPM 4 (n=15) [AE+VRTM 4 (n=15) F P
A 0.066£0.011 0.068%£0.012 0.075£0. 009 0.080%£0. 021 3.299 0. 027
S A R AL 1) B 0. 064+0. 008 0.068+0. 010 0.07440. 013 0. 075+0. 008 4.199 0. 009
/ms C 0.063£0. 008 0.065+0. 007 0.067+£0. 008 0.069+0.013 1.27 0.293
D 0. 060+£0. 009 0.063%0. 005 0.070%0. 027 0.065+0. 009 1.283 0. 289
A 3.841+£0. 440 3.708+0.638 3.389+£0. 838 3.772+0. 508 1. 533 0.216
B 4.260+1.093 3.870%0. 383 3.893+0. 391 3.714%0.574 1.761 0. 165
B /Hz,
C 3.426£0. 395 3.537%£0. 500 3.682+0.393 3.853+£0. 363 2.962 0.04
D 3.59240. 453 3.745+0. 655 3.791%0. 862 4.284+0.739 2.802 0.048
A 0.258%£0.50 0.246+0. 039 0.230%£0. 068 0.264+0. 046 1. 257 0.298
B 0.251£0. 044 0.257%£0. 032 0.260%£0. 051 0.308%£0. 081 3. 389 0.024
WAL (%)
C 0.244+0. 055 0.25240. 046 0.295+0.074 0.3234+0.082 4.764 0. 005
D 0.217£0.033 0.245+0. 052 0.247+0. 064 0.311£0.871 6. 177 0.001
0.20- | CG 1 AEAVRPM BRI s W& AR BB (a3 E 4T 77 Z 04, 4
—— — T FEIR ABHVRTM ZHMRCIRA A FRrEm i BB K (p<
1/ T 0.05), HOIRA B FEEI 1 2 %K (p<<0.01). iR
? B MD ML IR E %R (F 1= (1), folkds o
S 505 D HIRBAEARARA BEZER (p<0.05), H
I AE+VRPM ZHLZEROIRZS C A1 D A IIRBUR3E 1N (p<
T : : : 0.01), FUATE 1- (2). Bk B, C. D (I35 LT
1= (D BREEER (p<0.05), ZHWE 1- (3).
" N A B, B S 5T T A AT 3 P BOHR 25 2 1 4
8 - ri‘l REES, RIBHE 2 IES0A, HHSHZ WAFEREZE
g s gﬁ 7 (p<<0.05). JFZEHr&i R R, AE 20 AE+VRPM 4H
g FERCIRES A 5 C.C 5 B Z ] ({4 8 3E 1N (p<0. 05),
© 2 T AE+VRTM AA7ERUIRAS D 5 B Z (Al 6 #e R 535 P (p
o T T T T <0.05), W 3 Frn. XK, SCIGH MR ERURES R
- @ PRAE A ISR A T BB AL, JEHE A AB+VRTM 21257
| G 1 AEWRPM RE AL CZ MW R RAERE D 5 B Z (M R #:
T e ToEn U™ K, RBCT SRS RN
$ R 3 1
§ o } |
‘ |
" 5 3 z :
B 1- (3

v 5 CG A%, *p<<0.05, *kp<<0.01, *p<<0.001;
5 AE HEHe#:, #p<<0.05, ##p<<0.01, ###p<<0.001;

55 AB+VRPM 6%, Ap<<0.05, AAp<<0.01, AAAp<<0.001;
Bl 1 BLBHER R LA P R O TS LR

IS IE I T 2 T (ANOVA) RIS, R T
ARSI R RS S8 (RRER IR B i
will) EZES, W7 1 LR IS SR 0 R 2 AR .

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

(d) AEBSAE+VRPMEELL S (e) AEBSAE + VRTMEBLLER

*p<<0.05, **p<<0.01, #k+p<<0.001; (5% ZH A CiR A e

ZiSt: ALHPSRRIR PRI, SRS RN )
B2 &AL A RS R R R

() AE+VRPMEBSAE +VRTMAELLEE
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®2 FAAEMBERESEIHE (x+5)

Fbr i CG 4l (n=15) AE 4l (n=15) AB+VRPM 41 (n=15) AE+VRTM 41 (n=15) F P
A to B 0.090+0.017 0.079+0.016 0.080+0. 023 0.09040. 040 0. 839 0. 478
Ato C 0.065+0.016 0.076+0. 014 0. 0620. 009 0.07840.019 4. 388 0. 008
A toD 0.07240. 021 0.075+0.018 0.0730. 020 0.07840.016 0. 286 0. 835
B to A 0.09140.017 0.076+0. 014 0.079+0. 020 0.08840. 037 1.221 0.311
B to C 0.090+0. 023 0.080+0. 023 0. 095+0. 040 0.07340.015 1.987 0.126
B to D 0.080+0.019 0. 085+0. 022 0.086+0.017 0.07940. 021 0. 367 0. 777
CtoA 0.069+0.015 0.069+0.019 0.080+0.018 0.08240.012 3.079 0. 035
CtoB 0. 067£0. 009 0.071+£0.014 0.007+0. 008 0.08740. 020 6. 46 0. 001
CtoD 0.070+0. 020 0.086+0.018 0.077+0.013 0.08240. 026 1.882 0. 143
D to A 0.070+0. 020 0.07840.017 0.07340. 022 0.080=0. 015 0.935 0.43
D to B 0.08440.018 0.07940.011 0.07640.016 0.06540.011 4,571 0. 006
D to C 0.06940.018 0.08440.019 0.07840.012 0.0810. 025 1. 752 0.167
3 it U4k, AE+VRTM ZHIITHOIR A C AR g 1, ek
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