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Abstract

Objective: To explore the effect of Tai Chi pushing hands movement on physical fitness of college
students. Methods: In this study, 60 college students from Heze University were selected as expe-
rimental subjects and randomly divided into two groups. The experimental group practiced tai chi
pushing hands and the control group practiced 24-style simplified tai chi routine. The two groups
practiced for 16 weeks, twice a week, 90 minutes each time. Before and after the experiment, the
physical fitness indexes of the subjects were tested and the test data were compared and analyzed.
Results: Before the experiment, there was no significant difference between the experimental group
and the control group (P > 0.05). After the experiment, the grip strength of the experimental group
was significantly higher than that of the control group (P < 0.05), and the seated forward flexion of
the control group was significantly higher than that of the experimental group (P < 0.05). In the ex-
perimental group, after the experiment, the grip strength, pull-up (male)/sit-up (female), standing
long jump, reaction time, standing on one foot with eyes closed, female sitting forward flexion in-
dex significantly increased (P < 0.01), male sitting forward flexion significantly increased (P <
0.05). In the control group, the indexes of sitting forward flexion and standing on one foot with
eyes closed were significantly increased after the experiment (P < 0.01), while the other indexes
had no significant changes (P > 0.05). Conclusion: Tai Chi pushing hands movement can signifi-
cantly improve the physical quality of college students, and Tai Chi routine has its own advantages
in improving the physical quality of college students, which can be complementary.
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“HEREE 20307 FURIIEAE T f BOR AL HE AR I R R I AR EDR, R T & K e i Bkl 2%
PR AFEHER R SRR B0 5 R RO M, R 22 AR ) B A 3R BRI AN R i 2 4 4
RS R, SR [ FORARIE B L PR R I R R R B . JR1, LA & N AR 21
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R AR T R P [2]. 2019 4R, HOEERHEAT 1P A A AR S ARSI A0, RARNEERY, hE
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AR HAT T Bl TBRE R, R ER IR THE AL 7 #IR KR [4] [5] [6]. @i
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AN SR EE s 58~ B Lo [11] 0 DRI, AR RSR AR AR R R iR AU (K = T, 3t — 2D S KR T
{ERDIRERIT N RGBT I, AAFEHAESRT R AR Ui BV 5 T A, 48 5 S0 s A s 78
DREKNSE S,

2. MRMREFHZE
21 HRMR

AW TCREBGRATPE 2 BE ) 60 44 KA EME SIS R (F 42 36 N 24 N), H KIHETFIE B0 K
SRR TR A R TR 5

22. TEHRHSFEARER

LML excel BN 2 RFATRENL 4. Horhszihdl 30 A4 18 AL A 12 N). KR
430 N(53 18 N 12 N). sEEGIH], sEiQH T KIREHET 1 2 545 5) . X IRZH T 22 RN 24
RAWZERET 54.2), Bt AN B AT HAb U AR & 06 ol ELBE S ik L IR ]

2.3 SKHEASRH

SEIRFEEET 16 R, AR 2 Wk, FRIR 90 b, FESZIGHTE ST — IR SRR FUKCEIR, IR FE AR
edE CE AR E Y o CEZ AR RARE) RE, 5. B, AAMRRTE . 37 e Bkiz.
— SRR AN R AL () BT L (58). 800 KE(Z). 1000 KFHU(H). 50 K1, SN, PAHREA IS AL

2.4. SRIEBEES T

AW TR spss B AT IR EHEBEAT X ELIM BT, ot SEe & AT I B AT SO REAS T AR, A R
B SIS RWIIEAE A B BBV R X B2 6] 5 B AT ST R A T A6k A Py 2H 2 1)
ZERRERAG AR, T & H S50 AT S (4 A BB R FTRCA A T A3 E 4T 2047 -

3. KBHEF BN KFESHRRNTEWERS S
3.1 KIIEFEINAFESERRPMRER

3.1.1. SERASWMBRESFRFBIRNEZILER

HF 1, 3 2 WAL, TERHT B iR Sean A B Hh BT 2 IR B 1A 3R ORI AT X
BEATISAEA T RS0 #r, BoRfESEIORT I B AR 2 A2 R FE HOHE TT . ARALARRTJE . SR b SRk
1000 K 50 K. FAIHR BB ST o S NI SEFR AR ANFAE R 35 72 57 (P > 0.05); SEIGHT A L A2 IRl 1
AERTAHITE . — PPN AL . YL E Bk, 800 Ky, 50 K. PHHRFRINENL . N SR AR A A7
FHZEF(P>0.05), RUISLIGHI P AL SLIN RAE B A2 5T KA BT & 2 2 RORERLE .

Table 1. Comparison of physical fitness indexes between experimental group and control group before experiment (n = 36
for male students)

1. SEIATSEI A 5 X RE SR R BRIERRXTEL (55 n = 36)

NNy SZIGAA(M + SD) HHE41L(M £ SD) T P&
2 71(kg) 43.84 + 4.87 44.65 + 5.20 -0.486 0.630
AL AA T JE (cm) 15.08 + 4.66 17.33 £6.09 0.127 0.221
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S () 5.88 +4.28 6.44 + 4.23 -0.391 0.698
S 5E Bz (m) 223.33 + 20.00 219.27 + 14.17 0.702 0.488
1000 K #i(s) 261.88 + 13.47 251.33 +31.05 1.323 0.195
50 K HHi(s) 7.55+0.29 7.73+0.86 -8.480 0.402
P AR B I 37 (s) 36.22 +19.91 33.38£10.18 0.537 0.594
SN (s) 0.480 + 0.06 0.492 +0.09 -0.448 0.657

RN EERP<005), TRRIEH BEE R P <0.01).

Table 2. Comparison of physical fitness indexes between experimental group and control group before experiment (n = 36
for female students)

5% 2. SLIGETSCIGE St IR4A BN E FRIEFRXTEL (T4 n = 36)

N =R SEE4H(M + SD) FHEZL(M £ SD) T P1H

% 71(kg) 26.108 + 4.72 23.717 £ 5.32 1.164 0.257
AT R JE (cm) 16.767 + 4.95 18.175 + 4.49 -0.730 0.473
FHEm () 26.58 + 5.16 29.73 + 4.56 -1.218 0.236
3758 Bkize (m) 144.92 + 16.51 147.92 +19.26 -0.410 0.686
1000 K #i(s) 256.25 + 10.51 249.67 + 14.35 1.380 0.182
50 K #i(s) 9.533 £ 0.45 9.317 £ 0.46 1.168 0.255
P AR BRI 32 37.(s) 70.25 £ 32.29 68.25 + 28.66 0.160 0.874
SN (S) 0.647 +0.083 0.657 +0.109 -0.084 0.934

I TRREFEEREP<0.05), THRRIEEEFEETP <0.01).

3.1.2. SEIRASCWRTE BIARFURIRRIN LLER

M2 3 FIRH, O SEAGZH ST S ) SR R B AR AT RO AR A T RS, 49RE R, Seiedl B SL
Jo SSeE A EL, 7F 1000 SKHf. 50 KESEAR BB EMEZER(P > 0.05), RS, BAKRTE. 5HER
b SEEBk P HR S 37 K B SR S5 TN AR RS PR TH(P < 0.01). RHIE 16 F AR HET 25
SIALRERTT BV R RN BB . N R CTERTRE D) .
Table 3. Comparison of physical fitness indexes of the experimental group before and after the experiment (n = 36 for male

students)

3. SLIASIIRIE SRR BIEARXTEE (554 n = 36)

MARFEFR SLEA(M £ SD) HFHE41L(M £ SD) T P1H
1 71(kg) 43.84 £ 4.87 47.61 +3.82 -8.273 0.000"
AT AR JE (cm) 15.08 + 4.66 16.08 + 4.92 0.590 0.004™
g B () 5.88 + 4.28 6.72 + 4.05 -3.220 0.005™
S 5E BIzE(m) 223.33 + 20.00 227.16 + 20.17 -3.921 0.001"
1000 > #i(s) 261.88 + 13.47 261.44 +13.58 0.747 0.466
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50 K i (s) 7.55+0.29 7.48 £0.23 2.062 0.055
P HEL B4 1325 57.() 36.22 +19.91 43.94 +18.35 —6.532 0.000"
SN (5) 0.480 + 0.06 0.463 + 0.06 4819 0.000™

I TRREFEEREP<0.05), THRRIEEEFEETP <0.01).

HH7 4 W1, SEIOAH oA S e S SIGRIA LG, 7E 800 K. 50 KEFEFR LR E M ZE (P > 0.05),
TEAAI AR S FaAr 7 THA 32 THP < 0.05), TEHET). —/rEmENRAL . STEBt PR SRR, 7 K S B
T IR REMARTHP < 0.01). BLHT 16 JERBRAHET INZRT 8 2R 204 B AR 3 BUKFA5 2 B B Tt .

Table 4. Comparison of physical fitness indexes of the experimental group before and after the experiment (n = 24 for fe-
male students)

4. EWASIHAIE SRR RIERRITEE(3E n = 24)

MARFEFR SLEA(M £ SD) HFHE41L(M £ SD) T1H P
12 /1 (kg) 26.108 + 4.72 26.831 + 4.82 -4.125 0.002™
AT AT (cm) 16.767 + 4.95 17.433 + 4.77 -2.770 0.018"
g R E () 26.58 +5.16 30.08 +5.78 -4.583 0.001™
758 BkizE (m) 144.92 + 16.51 147.75 + 15.71 -5.610 0.000™
1000 K i (s) 256.25 + 10.51 255.83 + 10.28 0.658 0.524
50 K i (s) 9.533 + 0.45 9.483 + 0.37 0.789 0.447
P AR B35 57 (s) 70.25 + 32,29 80.17 + 32.88 -4.341 0.001™
SRR (S) 0.647 +0.083 0.633 £ 0.082 3.439 0.006™
W FOREEEF(P <0.05), THRRIEHEEERP <0.01).
3.1.3. MRESIEHIE S AR RIERAIFTELER
BHC 5 AT, X A ZH SREO T /5 1) S AR R BB AT O AR AR T A ke, S5 E7R, 0TREZH 55 4 s

JE 5 SEITHIARLL, TEHR 1. ARAIARRTE . SR m b STEBKE. 1000 KB, 50 K N RS FIOG
BEEZERP > 0.05), EARNARTE. PR SRS 5 A AR B TP < 0.01). @ 16
24 RORKMZE B K5 2] v i 53 K24 A B R M BT 7 e 15 21 HE 5 B B3 T

Table 5. Comparison of physical fitness indexes of the control group before and after the experiment (n = 36 for male stu-

di?n;.S)xﬁﬁﬂéﬂ%ﬁﬁﬁﬁ%W%Jﬁ#‘éﬁﬂtb(?ﬁ& n = 36)

W FEHR SLEA(M £ SD) HHE4L(M £ SD) T P1H

% 71(kg) 44,65 + 5.20 44.58 + 4.76 0.309 0.761
AT AR JE (cm) 17.33 +6.09 20.17 +5.94 -3.306 0.000"

FHEm () 6.44 £4.23 6.50 + 3.83 -0.325 0.749

758 Bhize (m) 219.27 + 14.17 221.83 +13.99 -1.941 0.069

1000 K H#i(s) 251.33 + 31.05 249.45 + 33.29 1.370 0.189
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50 K i (s) 7.73£0.86 7.72£0.26 0.303 0.765
P L 24135 57 () 33.38 +10.18 39.22 +9.59 -4.895 0.000™
S RLET(S) 0.492 +0.09 0.487 £ 0.08 1.662 0.115

I TRREFEEREP<0.05), THRRIEEEFEETP <0.01).

H2 6 ATATL, XS B SEIOHT 5 1) B A R U BEAT IR AEAS T Ry, S5 REoR, WA 2o st
JE SR HTAHEL, ER T ARRIARHTIE . — BN R AL . SZEBRE . 800 Kl 50 K AL S NN FE AR
IR ZE R (P > 0.05), FEARRIAART . PAHR B RGN 7 TR R B A TP < 0.01) . KW@
16 i 24 KW ZEERR 5 >1 W AE 20K 5 A SRS S P i 043 2HEH W] B Tt
Table 6. Comparison of physical fitness indexes of the control group before and after the experiment (n = 24 for female stu-

dents)
= 6. XTRB LW HIE F AR FRIEFRITEL (L% n = 24)

ME=e YN Sz 4H (M + SD) FHHEZH (M + SD) T4 P{H

& 71(kg) 23.717 £ 5.32 23.742 527 -0.761 0.463
AL S A4 T JE (cm) 18.175 + 4.49 20.675+3.72 —4.406 0.001™
FHEm () 29.73 + 4.56 29.92 + 4.64 -0.559 0.588
S Bzt (m) 147.92 +19.26 148.25 + 18.92 -0.886 0.394
1000 K H#i(s) 249.67 + 14.35 250.42 +13.28 -0.333 0.745
50 > #i(s) 9.317 £ 0.46 9.367 £ 0.41 -1.067 0.309
PATHIR B2 B35 57.() 68.25 + 28.66 77.75 £ 28.06 ~7.409 0.000™
SN (5) 0.657 + 0.109 0.656 + 0.110 0.854 0.403

I TRREFEEREP<0.05), THRRIEEEFEETP <0.01).

3.1.4. LKA S RE FE R RIBFRAOXT LR

W SIS I 2H 5 0 REZH By AR R DR AR A BEAT ISR AR T 4RSS, ZIRANEE 7 PR, SRR SE
HE XA SRR 51k b ST Bkize . 1000 KHL, 50 KEL, PR BLESGL ROSI FE PR EUE A B A B
EMEZ (P > 0.05), SKIRALT LSRR HabE L T XA B A A REVEP < 0.05), X REALAAL ARG
JEARFR R TSI 4 I A H B B E (P < 0.05) RHWIARMHET-IZZNMEL T 24 sURMMZE BRI K 5
KA BRI &E T RS, ARSI 5 R A St Uy T RS M AN 24 FORR 2B .
Table 7. Comparison of physical fitness indexes between experimental group and control group after experiment (n = 36 for

male students)
F 7. XYW EXWE S IRE SR FIEIRTEL (55 n = 36)

TR FE AR Sz 4H (M + SD) FHHEZH (M + SD) T4 P {H
& 71(kg) 47.61 +3.82 44.58 + 4.76 2.100 0.043"
AL AA T R (cm) 16.08 + 4.92 20.17 £5.94 —2.240 0.031"
FHEF () 6.72 £ 4.05 6.50 + 3.83 0.169 0.867
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758 Bkize (m) 227.16 +20.17 221.83 +13.99 0.922 0.363
1000 K i (s) 261.44 + 13.58 249.45 + 33.29 1.416 0.166
50 K i#i(s) 7.48+0.23 7.72+0.26 -1.140 0.260
P AR B I35 37 (s) 43.94 +18.35 39.22 +9.59 0.969 0.340
SSER(s) 0.463 £ 0.06 0.487 £ 0.08 -0.156 0.299

FE: TROREBEERP <005), TRRIEH BEE R P <0.01).

Wi 8 fow, SIS JE S 5 XA L e R D). AR RT R . — B ENEZAA . ST BkiZE . 1000 oK
#i. 50 K. PMIHREARRIGE S SOMINEAR BRI A B BEMEEREP > 0.05), REIKWMIHET23)M 24
R BRAE RS LR 22 A B AR ZR B S e T G S 35 2R
Table 8. Comparison of physical fitness indexes of the experimental group before and after the experiment (n = 24 for fe-

male students)
2 8. LIGASLIHIFR B AR FIEARITEL (2% n=24)

N =R SEEH(M + SD) HHEZL(M £ SD) T P1H

% 71(kg) 26.831 + 4.82 23.742 527 1.720 0.099
AT R JE (cm) 17.433 £ 4.77 20.675 +3.72 -1.856 0.077
FHEm () 30.08 +5.78 29.92 + 4.64 0.544 0.681
3758 Bkize (m) 147.75 £ 15.71 148.25 + 18.92 -0.070 0.944
1000 K #i(s) 255.83 + 10.28 250.42 +13.28 1.324 0.199
50 K i (s) 9.483 £ 0.37 9.367 £ 0.41 0.737 0.469

P AR BRI 32 37.(s) 80.17 + 32.88 77.75 £ 28.06 0.194 0.848
SN (S) 0.633 £ 0.082 0.656 +0.110 -0.231 0.819

I TRREFEZEREP<0.05), THRRIEEEFEETP <0.01).

3.2. KIEFEIINKEE SR RIS

SR NEEZE) R P R BRI W70, 18, REL FWAFESNLAERE . A
WIE TORE KA AT IE B K2 SR SR K R AT 70 A s

3.2.1. KIRHEF BRI KFE AN EHIRASIHT

HEM BB KT RIN ) EE, TR A A, i 16 UK T 25 2] Fdle 33 B 9RF B 3%
Hud o, B3R S ) B AR A B AL R B AT AR R R AR T . 5% T AR I 2R 7 AN
BEAT BRI PT, JCHARAERI B SR HE BRSBTS, 2 58X LI (5%
FIEEII[12], RXARAEBARA Z R E] AT 8 G ) — AN e o 10 HL SR 2H A R AT AR ARAE T — i I i
RPCUNRE “BRAE” IR R3], WRAESCRTARVE 2 MRS, BIFEREESR S h i —J7 (AE ) R B it
(R)FEZRE T L, AN T7 A8 Hfb s BAEA, 4595 31 & IS BRI 1F, 2RI EH ALY
DR IB BORES S M IR EGE, TSI EICAZ I — R SIS0k . A ELMRAH SR S Il fE rp AR 22
fEIXT PR, B2SIH A S hEBATHN KK, PSR G RE A Rt 23 I R8O T ARFTA
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K, KZEER AR T “EUWILT T, ERZ NS RUONKIRIEF AT ZMAE N ',
FERHET IR KSR rh 2RI, B IPIIF AR WA R E &, TR I@E). ), mRiE
VU PR A=A T AT RIRTT T 1 F1[13]« I HAT LE4E R ARAETAE 9t HLiz sh I F AL mROTT e I A4 4 [ i b
38, Higshfse i@ mms) 7 BT, W SRR B ER L i 1 Uk, BaAME N Kk (%)
GroJ e SIS A R G s T E By . (R SEIG A T R SO BU R P IS BRI B
B AN R RBAE R NE . LRSS TN . B, X TR AR R 00
.8 BRIV — 8. SRS IM 24 AR R E B R RS T £7. 5 %50\
PR, Wi S te,. SERSFMEMAEE ) ETARBER, HE2HRETEaRMEEGEA, B
PRI EAEE R I ESR G2, RIAE UL IR T EEAS U R WA T B &

KAET BANHET, ERANIBRETIHT, 2ER “JIRTEE, ETH, EFETR. 7 #FX
IR SR AR W — B 7 S 2H 2R ST (AR BT T PR o ol R A8 0 A Bl 225K, ani)il 45
JrGH “HEDXWNT 7 ERGR ST E AL IO 5 BT i, TR O T L, IR S SR
SR G IR TR . TR SR RE T 45 5 R IIGRE AR, RGNS R AL )
B FEEBORTI “HEPHTEE” fEEOREETIN U R T, A TR, AR R i 2R MY R
R TT R BEAh, UIZRTT R “BED AT o BB BIBORYE s RE A R A )
fI3ETt . AW TERY], WIHEAT AT 25 ] R AL RERR A1 BE N R IRZS K i, 2k iid R
LB KI1 W =P B [14]. TR AR e AR R 0 ORI 8 Bz B S ih 1) T2 Ak, R e
AKMAET IO 2R ST AL BERG KN RV Bk Re e it HAR R T A -

MADENER AR RG] (A EAabs B, ORAHET IR A2 Pz LU D B A 1 R8T, X2
W1 R T A R ST TR B AR 30, T S A Lo LR A A S R P 0 e BTk BB B e A, JF LA
T (PAHET . XUHET) BOnr HTad 72 b i 20 DR R A 25 AT p o RS B 1 38T AR E M A LIRS TR 77
T3 KRBT R LA TR s A2, A2 T3 5K )3 I BE M LE A BRAE SR AR TR 7 i e s 2 51
a0 RO R S EORAERUY (RN F A B R & PR N R X5 QR B M
B St hZORIEM e K ), DB Eh PR T “B17 W, DIk, FESEig Al Ze R 1 A
JS7 T BUmAL 2 A ARG S T IR FN 545 5] . WERTT T A U A B -

3.2.2. KIRHEFERIZTKFE M N 5EE RS

MR IR R S B AR XL 02 5 3R TR I A BT . 73 LR, 1000
K100 K By et 32 KA LE HINLIANTES /g oWl g J i 367055 22 75 45 A RE MR [15], KA T4 >0 JU ) JR A%
KEALE R LA 3 S i A B35 g, (H2 SER TR L A Zh B, JI N X253 %
MRS T3 BB, 5 — 5 T R T SR e R B AR R DI AT A2, SRR VS, R 44T 1000/800
K B U SIS AR AR R AT R, R — S SIe E A E S A . SRR A BRI R
I REE R A T — M. 50 KB AT H MR RIS E FZIIRE S, 1 24 ORI
KWAETINGRrp, A IE LR a1 2 BoR B, BRIz 0 H b t e ] S A8 1E

3.2.3. KBHEFEIIXTAFEFZIMERIR S

FEART T T, 24 AR ZE 5 ORI EL I BE B AR SS, E PO AR 2 B B AR R 0
ZRATRE ISR RO E S IE B I By, JF BB B SN AE SrE,. AL 75 2.
Je(h) N3N W IRAT SRR RE A ROt )i, KRB 255 2 W BIRTH LA IR JuH R —
S B ARSI AT SRR, 452) 24 UL AR Z JE ST HEMNWT & o AR S Jm R AR HE T4 55 AR i S0 1k
BT R B T A, (ER ARSI S R BA T RERRTT, RN LR RIEt2 A T
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BERRTE, BRI T BT KRR IERAT € R A R AR, AEEEAT R
FRIPUR S B 5 AR S A5 2 B e DU B 1 2 2 BN R RE BE A L, (ER AR HE T 4L i) 22 A A
NI, R RIEAESR, 2ROV T, JFHX E ORISR AR IR A S, I
(R P RIBRE LA SR . MR PINE ) R 200 AR T IE B IR L, 1A A T2V O 3R T 7T 3 3
RRATIEBMRSE, A ZRINEAS B8
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