2023 455 = Jm E PR AR B R R AR 2

BT BTFR BN EME BRI

 RRARSEHEH B AR AR

EIEM, AAE 2 NRE:, x5t GEASFA)
1 EHR2EREES, Lt 100084
2 JEE R A DB AR S L, et 100084
3 Ltk E RS FRAE L, 5T 100084
4 THHREBEERE, LRt 100084
WE: PFREN: ROWMRIEEGRAT S SULEE, BT w5 97 £ TR
RIS, KIHDOR AR B AN TR IB Sl i S RCR, AR AR D,
EATCEMTEE. K%, KRS DM, BREEFERIBESE LR, HH
B8 4. P RIREZ IR T —TRAZS. 2020 4F 12 H 17 SHA EZEFR X
LAY B SCALIE ™ BURTIR) 22 A 2l ol R <R S A A R SC
W B R 2 e, ISP H3AT7 | AR IR IE SR B R RIZ Zh? Anfe) 4 3
W R 2A 12 ST 6, SRR AR I RCR, BRIz 2 RE, RS T RSB T
5. BRAFZHMFER? SEEPRIEY, I AWMEERAR, R 5 AT R
B, ARREHEREARFIB AR, BERE R AR SEOR. Bl AHERL
T2 BRI A, DABUACRHE R B AR A T, sl ad Ay R A A R b i,
AT AR Z B L S ROR BT, A AFTR 2R IX 8 SO Sk Ee e, B, %ie
SRR 22 B B SE RO IR R BT, TR AR MEARAR 12 B 76 5 45 K2 kg 5 3%
Be, ARFERIFE AT AR BB E), R4 5 KX T ARz 3 i R SO AR R
IR, ML RS A LS, #RAREA SN EE . BT DA 16 UM R
HNE, KWERERER TG, AR AR 1921 2 RFAERFRNER, A% 166 A
W, SRIEYRESACI L O IR A 08, TERRZRIBENHT . 520 AT PIRIE, i
AR AR 22 SR FE bR A K, 1] SPSS Statistics FR0 HAEATHETE2A BT ¢ K. i
R BB A2 AR E PR AUs, (USA.FAD ADMINISTRATIONN) JAGIERGA: My EBRAGINAL, A4
St A 2 — S REAE M I PR B AR, R S5 BB R T P il de . BN R RIS 42
TR | B AL A T RRSEVEMIED, S ATTERAE T SRR | S i A M5 BB
Hlmo vk, BAREZENT. 5, DAy s T T S S HUR Y (L B, RET

9



2023 455 = Jm E PR AR B R R AR 2

TRA PR A R AL, TG AR AP RE S S HE TR I . HL 5L A AR W RE R Y
JERE, RN TR AR T F OSSR, Bl TR 48, R ZEEshar . 5T
HUASET HG, STl T AR RAR R 12 30 JE R A B U R RS M) P 7R 2B AL T, S HL e B
X—{U#F (AURA) B2 0 Tl Bie i Be R, DAPEE “TiAT20” A PeE
R TERRIE I I BTIY . BFREER: TERWIAMZESBCA b, FER R KR T N2 5)
Xt F R RO B VORERE [, R B OHSE SRS, e
UE T AR 2RI S B (¥ SRR, UEW] T AAREB B0 TR A B DAy TR R 1A
LoBEESREAEN. () BSR4 T B S i e
ERREE BT 567.94 $m B AMZRIZHNG 1 656.19, Bk R IR ES T FHA R
FMAARE S () BRI, KRR RS S R B S B A
UM 65.54:43.55, B 5 SR RE B ILEMPRHETL , — kil 24 LU(EVE R 60:40, F74F
NJ2 70:30, 50 % PAJSA 50:50. AR VRIS R 2407 5 PR3 ) -5 1 BE LU (E 94 70:30 A
HELCEVE AR AL, BIAESh 77.01:30.75, fitk, ATARREIREZRIZZE, 213 W00 S ik
), SRRE M E Z A, §120, PR R AL T BAARTERE 2. (3)
BRI, KB F RN HAT AR EEI SRR T, AT HERREA
) k(o) 2 0 & (i) Lok (B o KIRZEEEETFEAEAR AT $8hR
BUEF39% 107.54, BEART 110-120 ARfEfE Bl K ZE I “ TAT” fabs P 3 el 5 v,
ETFE 126,94, FZEANATHEBURAATE ), JCHIGSR 1545 KA 2R T A S
RIGHRE TS, FEFEPREERASAL ERN S, fREHE TP BRI, A R T R I,
(4) EI R PES OBE A BRI, A RCE LR AR AR E B, KR
FAn S FENEF I T AR T PSS . JHEERIE . AR O S ILA T, #RA %R
B MR, FEGE i E R R . BRI AT 2 @ o R
ZEELAN b, KRE)E AR SRR, BRI R TR T 2 KA
S RCREE M AR INT: B, KRB T AR A S RGN )
HAW RSP RCR. B/ BB G, X T ACTEA: fiy JJRERE R By 5 4F K
S, S R RE AR AR AR T Gl (A IR, SR SZAR R TR S5
il S PR RE R AREUEA 567.94, KIMZBIBFNIEH R 656.19, XAHE R BRI 2: R%E
BT, 535, WK IR ) SEBR, TR St 1 — S A A2 Ak, RIERAR 2
IRATFASA TSR, IR LUBARYT, TAE AR E RIS S AR, W2 DR P 5
B AR, RIESHOR RS, TEABORBOFR, I LRSS, W Z AR, 5l
10



2023 455 = Jm E PR AR B R R AR 2

WA, S, BB S S A ash @ . B, KRS A RO Y T [
ST BARBLRE A 24 A P S R L 38 P4 L HMERGIE 24 R R . B R 05 B A L HUAH,
— i 2 FUETE 60:40, FH4F A2 70:30, 50 % PAJEA 50:50. ARG B A vn ER b
HEH, HET 60:40 F1 70:30 LUAEL B T VA . FLB PRI [FE2:, 50:50 HO{E DA T i B 1420 3%
JRETF RSB BARS HPIRE,  70:30 EU(EPA BRI HERSAY, HBTTABPRE, AR SAERE
S PBEREL A S5 T B PRI D BB Y BB RS DU IR IR B OIS . sl (s I ik, KA
Fiagh AT NS FE AN SRS DM B RREEE —F KR, dn, adfny EIES R4,
KZizdha, e AR, SRR, 2IAE RIS AT SR ek
THEZBIIE, L. RIS E R & AR, A 2 R A RS
AR, DAL EBE MR B3 . B IRAEE 35 BRI [l AT0, WS st T ALY
PRUEFE AL . A 5 SCRI AR 2 s fle vt B AL BE A (8 BRI 35 BA BEAT B . AR A
DT RARFFAE— SR H2y. PR BRAs R R Ak, AT SEELEE B . (BB R S M
H. %=, KihZiashaF IS R AT Sae8ue, RS EEAET, s
() A () BOFERREUEIR T RO .l B R AR I A, FEXFeE S R R
AP S AR A AR IRIR AR I, 48Ry Rl = A 212 Sl ) S AP LRE AT 11K
TSRS, TR, SRR RN ZzEh, AR B mssiiEa, fedt 7R E AR
CIATT AT RE R RUE R E AR A A, ST B R BT . o,
FETHIE RO PSS, B (£) . B (&) . MEZRAKINASE, HEIRE
et e, REE T AREEERE QS AR T RIPARE SR T R AR S g
BEAh, il () fEAREESE T, BURENMBIFRINGENGE, Rt REiE s, ARG
W BERISR T, IS5 B R brr B A — 20, e 1 AR AL BRI A G RE JT, 487
TR Z BB SIS S s 5, RO BN EE S, AL, XTI 2 A, PAK
BiBE. PUBEIIE], THX; CBHEE AREA IR, HIRS. TRRARS. WAL AR
R B EARRINE O, ERKRNEL . AT KN sl Yy, JToetesiikd, b2
AR AR AR, ARl G, ARmsshi S FE. B, KNz TR
NIRRT, BABWGEWACR. W SRS O B S AR T,
SO ZAFIFEEN AT BAS, AR T KR Ziz s R 2= T 5 s 00 IREAR L ARG 45
RIS, GURRIKAARRL DS ILATr I, BA BB ACR. ST, B5s ik
BREE G (et 715 RPEAN T AW Zm s i S . BRI BHAARUKT . e
W) BRI R, 8 Tl ARG IRZRIs SRR | ia sl Bl e AR R A (E R

11



2023 455 = Jm E PR AR B R R AR 2

S, VARRAR ZE 8 Sy o AR B, 0K T l=A 1A G 2R %88, fiet T KA 2R I3
SRR, BIE T RZEAT TR R IE S (S ERRIEIARAL. BEAh, SRR T AR 2
BEPAE S CBATER s T IR SRR A R AT TR E A, A T e R AR
KRR RIS A G . B B R KR BRI R T IR TR AR 5
R mNE. FRAIMATR, —82 90 o4k, 8t sgh ik R H Kz 2 £ 0
FREEANE]BTHY 40-50 73l 22 >) 525, M TF RS0 5 DA J5 T (EERRSE I, K 2™
RTHRCR. i, FATZAMGRAC AR BeAUor, (58— RS BRI T A R
TR S PN E, BA SRz s, sshsiE, LA AR
WeZ iz sl ik S AR AR ROR I R E.

KW REIG. AT K%, #ARE

Exploring the Real-time Fitness Effects of Tai Chi Exercise:
A Test Experiment using a Biophysical Energy Detection

Device based on Five Elements Theory

Yulin Wang!, Xiaolei Liu?, Yutong Shen?, Tingting Cao*

1. Division of Sports Science and Physical Education, Tsinghua University, Beijing 100084

2. Center of Daoyinyangsheng, Beijing Sport University, Beijing 100084

3. Student Psychological Development Guidance Center, Tsinghua University, Beijing 100084
4. School of Medicine, Tsinghua University, Beijing 100084

Abstract: Research Objective: Our traditional national sports and cultural ideologies encounter
challenges in effectively aligning theoretical knowledge with practical implementation, leading to
varying degrees of misconceptions and even profound skepticism among young college students
regarding the fitness benefits of Tai Chi exercises. Tai Chi, as a martial art form, embodies a rich
tapestry of traditional cultural ideologies, encompassing fitness, health preservation, and
self-defense skills. Notably, on December 17, 2020, the United Nations Educational, Scientific
and Cultural Organization (UNESCO) inscribed "Tai Chi" into its list of intangible cultural
heritage from China. Therefore, the promotion and preservation of our national traditional sport,
Tai Chi, and the fostering of its adoption among young college students becomes a critical
imperative. Additionally, our aim is to kindle their interest in learning Tai Chi, enhance the
pedagogical efficiency of Tai Chi instruction, and expedite the acquisition of Tai Chi movement
skills to cater to college students' needs for physical fitness and well-being. Empirical findings
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from practice and research underscore that an integrated approach that bridges theoretical
knowledge and practical application in learning Tai Chi movements is pivotal for a comprehensive
grasp of the techniques and for maximizing fitness gains from Tai Chi exercises. Currently,
research on the real-time fitness effects of Tai Chi exercises, particularly from the perspective of
Traditional Chinese Medicine's Five Elements theory and utilizing bioenergy changes as empirical
indicators, remains limited. Hence, this research, which explores the real-time fitness effects of
Tai Chi exercises, holds significant practical implications for promoting and popularizing Tai Chi
among young college students. Furthermore, it serves as an avenue for safeguarding our national
cultural heritage and scientifically advancing Tai Chi fitness practices to cater to college students'
physical fitness and health needs. Research Method: The study design involves a simplified
16-form Tai Chi curriculum, implemented within Tai Chi physical education classes, with 166
college students aged 19 to 21 years as research participants. This research employs bioenergy
detection devices and psychological questionnaires, conducting two assessments before and after
Tai Chi exercise. Statistical analysis was performed using SPSS Statistics software, employing
paired t-tests for the raw data from experimental measurements and questionnaires. Notably, the
bioenergy detection device utilized in this study holds certification from the United States Food
and Drug Administration (FDA).During the tests, participants place their hands on the device's
conductive sensor pads to monitor real-time changes in the body's bioelectricity, specifically
measured at the fingers, both before and after Tai Chi exercise. The instrument's principle relies
on the concept of the body's bioenergy field and utilizes harmless weak bioelectric currents to
evaluate internal changes in a person's physical and mental health resulting from Tai Chi exercise.
The experimental procedures are conducted with the AURA instrument, grounded in the
theoretical framework of holographic hands and rooted in the foundational theories of Traditional
Chinese Medicine's Five Elements. Research Findings: Based on extensive long-term Tai Chi
teaching practice and the accumulation of a substantial corpus of data regarding the fitness effects
of Tai Chi exercises on college students, this study engaged in interdisciplinary collaboration
among faculties of physical education, medicine, and psychology to rigorously experimentally
validate the real-time fitness effects of Tai Chi. The results unequivocally demonstrated
significant regulatory, improvement, and enhancement effects on both the physical and mental

well-being of college students. The salient outcomes are as follows: (1) Instrument tests revealed
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a noteworthy increase in participants' bioenergy indicator values from 567.94 before Tai Chi
practice to 656.19 after the exercise, yielding statistically significant changes. 2) Additionally, an
instrument test examined the ratio of physical vitality to stability before Tai Chi class, which
measured 65.54:43.55, deviating slightly from the standard range of 60:40 for general
appropriateness, 70:30 for young individuals, and 50:50 for those over 50 years old. Remarkably,
post-Tai Chi class, the ratio of physical vitality to stability exhibited a significant shift towards the
standard range, registering at 77.01:30.75. Consequently, after Tai Chi exercise, the participants'
overall functional state of coordination, restriction, and balance between physical vitality and
stability approached the ideal range. 3)The "Five Elements" indicators, encompassing Wood
(Liver), Fire (Heart), Earth (Spleen), Metal (Lungs), and Water (Kidneys), also displayed a
uniform elevation following Tai Chi exercise. Prior to Tai Chi practice, the average value of the
"Five Elements" indicators among participants was 107.54, slightly lower than the standard range
of 110-120. However, after Tai Chi exercise, the average value of the "Five Elements" indicators
rose significantly to 126.94. Participants exhibited more proactive and dynamic behavior,
particularly manifesting enhanced basic metabolic capacity for digestion and absorption,
especially salient among young college students. Moreover, the changes in indicator data were
prominent, indicating improvements in respiratory function and heightened immunity. @ Through
the analysis of instrument evaluations, psychological questionnaires, teaching practices, and
students' sports summaries, Tai Chi exercise demonstrated noteworthy positive effects on several
aspects, including stress reduction, restoration of energy, emotional stabilization, anxiety
mitigation, and alleviation of depressive sentiments among college students. These constructive
impacts were statistically significant. Research Conclusion: Drawing upon qualitative research
summaries from the past, this study advanced towards quantitative data indicators through
rigorous instrument testing. The investigation of Tai Chi physical education classes' real-time
impact on college students' fitness yielded significant results, illuminating the remarkable
potential of Tai Chi exercises to foster the physical and mental well-being of this population.
Firstly, Tai Chi exercise demonstrates a significant fitness-enhancing effect on the cellular vitality
of young college students. The gentle and deliberate movements characteristic of Tai Chi lead to a
remarkable increase in the bioenergy indicator data among young individuals in their prime.

Through meticulous instrument testing, it was observed that the participants' bioenergy indicator
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values rose from 567.94 before engaging in Tai Chi practice to 656.19 after the exercise,
indicating a statistically significant improvement. Moreover, this favorable trend in bodily vitality
was consistently observed during Tai Chi class sessions. Prior to commencing the practice,
students appeared fatigued with subdued spirits and emotions. However, as the Tai Chi exercise
progressed, their mental outlook gradually transformed, resulting in a more relaxed and composed
demeanor, accompanied by an upsurge in smiles on their faces. Notably, students escalated their
frequency of communication and interaction, exhibiting heightened enthusiasm and active
involvement in Tai Chi exercise and fitness endeavors. Secondly, Tai Chi exercise effectively
regulates and harmonizes the equilibrium between excitatory and inhibitory aspects of students'
physiological functions. The ratio of physical vitality to stability typically falls within the range of
60:40 for general appropriateness, 70:30 for young individuals, and 50:50 for those above 50 years
old. In accordance with the instrument's standard data, individuals with ratios approaching 60:40
and 70:30 were deemed harmoniously coordinated, while those with ratios below 50:50 exhibited
weaker cellular vitality, and those exceeding 70:30 displayed heightened excitement or even
overstimulation. Moreover, certain participants displayed conspicuous disparities between their
stability and vitality values. However, through thorough instrument testing, it was evident that
after participating in Tai Chi exercise, individuals with imbalanced ratios experienced a rectifying
shift towards equilibrium. Those with excessively high ratios saw reductions, whereas those with
low ratios demonstrated marked improvements. Subsequently, the coordination, restriction, and
balance between participants' physical vitality and stability converged towards a more positive and
appropriate state. This pronounced transformation was particularly evident among individuals
with low and relatively low ratios, as well as those with relatively balanced ratios, which
approximated the ideal standard range. The fundamental implication of these findings resides in
Tai Chi exercise's capacity to foster dynamic coordination, restriction, and balance in bodily
functions and health, aligning with the complementary and opposing principles of Yin and Yang,
ultimately contributing to valuable fitness and well-being outcomes. Thirdly, Tai Chi exercise
exhibited significant enhancements in the various indicators of the "Five Elements" within the
students' bodies, with notable improvements observed in the Spleen (Earth) and Lungs (Metal)
indicators. Through the implementation of bioenergy detection devices and targeted testing on a

group of Tsinghua students experiencing academic stress and a heavy workload, it was evident
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that before engaging in Tai Chi practice, the majority of participants displayed bodily functions
that were generally in a low and weakened state. However, the gentle and gradual movements of
Tai Chi, despite their seemingly "relaxed" appearance, effectively induced positive changes in the
energy values of the "Five Elements" indicators among young college students, with statistically
significant improvements. Notably, the most pronounced elevations were observed in the
indicators of Spleen (Earth) and Lungs (Metal). The enhancement in Spleen function, a vital
digestive organ, contributed to the promotion of basic metabolism, facilitating improved nutrition
replenishment, physical recovery, and mental well-being. Additionally, the elevated Lungs (Metal)
indicators indicated improved respiratory function, increased immune energy, and enhanced small
intestine absorption, which were consistent with the enhancements observed in Spleen indicators.
These findings underscore the inherent value of Tai Chi exercise in generating real-time fitness
effects and its substantial contributions to overall well-being. Consequently, for individuals with
weak constitutions and during periods of epidemic prevention and control, when physical fitness,
digestive, circulatory, respiratory, and immune systems may face significant challenges, the
widespread promotion and implementation of Tai Chi exercise as a fitness regimen, supported by
both practical application and instrumental testing results, proves to be an effective and
appropriate approach to foster improved health. Fourthly, Tai Chi exercise exerts positive effects
on students' mental health and emotional regulation. The analysis of instrument evaluations and
psychological questionnaires, combined with the accumulation of student sports summaries over
the years, all converge to indicate the evident positive impacts of Tai Chi exercise on stress
reduction, physical rejuvenation, emotional stabilization, anxiety alleviation, tension relief, and
depression mitigation. Fifthly, the interdisciplinary approach of "integrating physical education
and medicine" has yielded valuable insights into contemporary college students' scientific
comprehension of the fitness and health effects of Tai Chi exercise. The visual indicators derived
from instrument testing have unveiled the scientific significance of the age-old and traditional Tai
Chi exercise techniques, along with their fundamental theoretical principles. This has sparked
students' interest in learning and practicing Tai Chi, enhanced the efficiency of Tai Chi instruction,
and solidified their scientifically grounded recognition of the fitness value of Tai Chi exercise.
Additionally, the instrumental analysis has shed light on the "Five Elements Theory" inherent in

Tai Chi exercise, effectively communicated through a modern scientific language system,
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fostering the establishment of national cultural confidence among college students.
Recommendation: It is crucial to prioritize and fully exploit the significant impact of
college-level Tai Chi physical education classes on the fitness and health of students. In general,
college public physical education classes last for 90 minutes per session. Rigorous experimental
testing has demonstrated that continuous and uninterrupted Tai Chi practice for at least 40-50
minutes during these classes can yield notable intervention effects on both the physical and mental
well-being of students. Consequently, it is imperative to continually deepen the reform of Tai Chi
teaching in educational institutions by enhancing the influence of weekly college Tai Chi physical
education classes on the fitness of young college students. To achieve this, it is essential to
scientifically plan the exercise volume and intensity of Tai Chi sessions, thereby maximizing the
potential of Tai Chi exercise for promoting physical strength and overall well-being.

Key words: Integration of Medicine and Physical Education, Five Elements Theory, Tai Chi,

Fitness Characteristics
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