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Abstract

In order to explore the current unbalanced development of high school students’ physical health
during school, three grades of students from Hohhot Railway No. 1 Middle School who participated
in the national physical health test in 2019 were analyzed by literature review, questionnaire
survey and mathematical statistics. As the research object, the results of the national physical
health test of the three grades were compared and analyzed, and the factors of unbalanced physi-
cal development of the students of each grade were found out by means of questionnaires. The
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results showed that there were no significant differences in body shape, height and weight among
the three grades (P > 0.05); Significant differences in vital capacity index (P < 0.05); Significant
differences in speed quality, endurance quality, and strength quality (P < 0.05).
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1. 5l

T REFEFEHTEERE M, & SR TN KA SRR D FE N E R R R K RN A E,
AT 5 SO S AT AT S O RS2 B T R AR 2 1) i2 Ry AR [ 5 AR Ao A A
#f(National student physical health standard) i AL 1] 55 25 & 55 AN A2 VT A0 58 37 16 1 5 2 AR AR o i e b A 1t
MNLHIRE, $EH TV 2 s AR TR TR 2R, X LGR AR 1 1 ST 2 A o fie
FREIEMRLSE o o 22 AT B2 B RIS . B RMLEE RN B iR R = J5 TR 4Lk [2] . A4 2014 4 [H
FARE B AN CE RAR T I AR B B BE o2 A R TR BUIETERFSE R [2]. BRI A @
TR IR Rk B B — S =AM R AR RIS DU AT TR R R, R R T = AR S R
BIRAREESR, HRIEIEES SRR Tm ZERNSG L& T m Y, & RPN S U] &
TR =G R AR SO R 2 AR AR 5T 5548 AL T 1) S AR TS L HLRE & 00 B AR R T K45 93 5 V5 S5 2
FIH SPSS25.0 B A X ey A AR AL AT S T (R TR IR AL R R TT 200 4T) o 0T SHARTEAS . S fRhLAE
A T S AR 2S5 4R b, A 0] 5 1 2 ECIE R 1 AR A BB 0 o DAL S S 25 A o 4 R 1) R 1A
I

2. IRMREFZE
2.1 HRMR

PRIV R T BRI 55 — A 2 2019 SE i — & | = F A A 1825 N K m—FE g2 A k4t 677
N, BA308 N, LA 369 N. m A FEREAEIG 492 A, B4 217 N, 4275 N @SR At
11656 N, P4:294 N, 44362 A

22. MiRA*E
2.2.1. ERFEREE

ASCHEIS T, JITTARRIC 4R A REEREAT TR, AR T OB IR R R I bR AE S rh
PRI A E D5 T AOARSSSCHR 100 AR, IR BORPEEBATR A A AUE 2
2.2.2. BIBGHE

AICRH SPSS 25.0 B, MM -RITKS . BN TT 20 S gt Tk Bl sREAT 0t . ot
S REEE R T B IR H, IR ST AR AT JT IR AR -

ik
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2.2.3. B & B/EX
AR UK 2[RI G R R R T Bk B 2 — 2, R SRR AW TR G . G R I K
M R, AR 240 4, (I 240 4, [EICER 100%, A %03 240 17, H R 100%.

3. BZRESH
3.1 FRIFRBEHESLKBELE

B, BEERMGHRESERK KT KT EEERRBE]. SN E2E T, RERENEE
MrEX, HEX 1 UEHESY =NMEL S 5. HREHFTEZEZIEP > 0.05).

Table 1. Comparison of height and weight in different grades
# 1 TRFASS. FELR

4 531 E n(A) F-H31E (cm/kg) PRt 2 (cm/kg) F P
m— 308 174.0 6.0
N = 217 173.9 5.6

B N 0.364 0.695
= 294 1743 5.9
B &t 819 1741 5.9
e 308 68.4 13.1
=i 217 68.9 13.4

A . 0.538 0.584
= 294 69.5 13.4
ait 819 68.9 13.3
B 369 161.8 5.5
N = 275 161.9 5.2

5 N 0.087 0.917
= 362 162.0 55
ok &t 1006 161.9 5.4
i 369 57.0 9.8
[ 275 58.5 9.1

hE 2.054 0.129
= 362 57.2 9.3
&t 1006 57.5 9.4

3.2. FRIERAERILR

Jifi 7% & (vital capacity, VC) 248 — S I, FE/RIIMFH SRS E[3]. SIANLRE 2 TR BN
B B A RGN R o BTG B2 S T Th RE I a5 FRAR[4], A eidiash, S (EREIRVLI 1248 K,
it AR E AR E BT, S AARHLRETS BIBE i, A LA S AR 0T I A v A Bt S A S B AR LR PP Fia b

H7% 2 ] DUE s AE g 5 o AR s s~ 3ME 43 790 0 4661 ml Fl 3241 ml, B & T m—Alm = (P <
0.05).

7 3 AT LLE Hm R B LA S B A SS AT S B S m— SRS A A SR AT S L
B B3 255 (P <0.05). m FHMERREE T & T, HE=FIMET S 5%, ZF[BIE
Fi e AR AR T R R R IR S SRS A T, [RIREAS 45 R v — R il — 4 BRI O il D B A TR
B =FHFAER TR ESEAZ R R, BRI EEAIEK, S EPLEREE NE.
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Table 2. Comparison of lung capacity in different grades
= 2. TEIELMEEHHR

4 5] R n(A\) SEE{E(mI) FrifEZE (ml) F P
= 308 4051" 1292
= 217 4661 1165

A N A 13.516 0.00
= 294 4115 1678
&t 819 4236 1435
E— 369 2868 869
= 275 3241 770

A N . 15.149 0.00
= 362 2874 1133
&t 1006 2973 963

P <0.05 & .

Table 3. Cross-tabulation of vital capacity grades (people/%)
= 3. MEEFRRZXR(AHI%)

Jilipre ¥
R R 518 P
AN Hs Bk R 1T 7
B 34 (11.0) 99 (32.1) 45 (14.6) 130 (42.2)
= 9 (4.1) 60 (27.6) 38 (17.5) 110 (50.7)
B 29.402  0.00
= 55 (18.7) 86 (29.3) 36 (12.2) 117 (39.8)
&it 98 (12.0) 245 (29.9) 119 (14.5) 357 (43.6)
= 33(8.9) 127 (34.4) 55 (14.9) 154 (41.7)
B 6 (2.2) 82 (29.8) 40 (14.5) 147 (53.5)
s gan 39562  0.00
= 55 (15.2) 124 (34.3) 41 (11.3) 142 (39.2)
&it 94 (9.3) 333(33.1) 136 (13.5) 443 (44.0)

3.3. FEFRFERBEER

3.3.1. EE R 50 Kif

50 K i 2 1] v e ) P ek 6o I 11 gy e R S ook B 3 O () 00 o 3ol P88 3 0 U N A kAT Piis
ENIAE S, B e I E) 52 B RIS B (K BE J1[6]. 50 KBS it S i 7 /0 45 ) L 2 78 3 25 7 T8 (10 A
TH . Retiboi o B Al . R A e S R, it EEARH . CP-ATP fiLAERE J12(7].
HE R IZ 210 LA )38 B DI Re S 23 0R, JUIHZ NI s,

HH72 4 AL H s AR 5 Ao 50 KB IME 43 3l 7.50 s f19.73 s, B T m—Alm =445
(P < 0.05).

H#¢ 5 7] LU thim 9 I A 50 K& SR Sm—Mm =5 Bk 50 K% SR F R EER
P <0.05). = =ANMEY 50 KA RS T 2 E KT (9.63s. 9.63s. 9.745), H Lo HIA Kokg 2t
T A v s =AM A A T 50 K IIFANIR M. T i AR R AR G, A S —
o AR SR AN Ptk s, RAFRR T AR AN & — s AR

I

L
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Table 4. Comparison of 50-meter running at different grades

2 4. FERIFER 50 KEELE

4 5] R n(A\) SEIME(S) FRfEZE(S) F P
= 308 8.09" 2.79
= 217 7.50 1.04
S . 11.152 0.00
= 294 8.75 3.94
&t 819 8.17 3.00
= 369 10.54" 341
= 275 9.73 1.66
LH N . 6.532 0.00
= 362 10.38 3.13
&it 1006 10.26 2.94
P <0.05 5 b#.
Table 5. 50-meter run level cross table (people/%)
52 5. 50 JKMFRIZ X FR(AH/%)
50 K%K
531 FER - KIiE P
AN Hs Je ks R 4T R
= 19 (6.2) 118 (38.3) 38 (12.3) 133 (43.2)
= 2(0.9) 93 (42.9) 34 (15.7) 88 (40.6)
4 29.402 0.00
== 38 (12.9) 141 (48.0) 27 (9.2) 88 (29.9)
it 59 (7.2) 352 (43.0) 99 (12.1) 309 (37.7)
o 61 (16.5) 256 (69.4) 43 (11.7) 9 (2.4)
= 28 (10.2) 213 (77.5) 30 (10.9) 4 (1.5)
s ga 39.562 0.00
= 67 (18.5) 247 (68.2) 38 (10.5) 10 (2.8)
&it 156 (15.5) 716 (71.2) 111 (11.0) 23(2.3)

33.2. hEEZERIEMET

S E B AE T IR A IR — N ITH , B 12 R I B BT A (1 B S S R [3]

FB R 3 W) 2 A B T R I () B A 4% L B R )

JEIL[8].

Table 6. Comparison of standing long jump in different grades

3 6. TRIFRIEITLR

ERNEMEEL NS G, AR KIRE TR

FH

n(A\) 518 (cm) FRUEZE (cm) P
B— 308 228.48" 37.6
B 217 231.2 19.7
B N 8.339 0.00
5= 294 217.05 57.8
&t 819 225.1 432
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Continued
e 369 168.9 29.8
= 275 167.1" 16.9
L o N 7.224 0.00
= 362 160.8 37.0
it 1006 165.5 30.1

P <0.05 5

Hi4< 6 AT LA s AR AR B I ME D 2812 em MR R T — Al =, A — g
Bt Y ME J 168.9 W& i i A = 2 A5 (P < 0.05).

Table 7. Cross table of standing long jump grades (people/%)

R AERTERZXERATIN)

PR R RS A P
AN Bk Kokt R4 "5

B 21 (6.8) 126 (40.9) 95 (30.8) 66 (21.4)

g B 5(2.3) 133 (61.3) 54 (24.9) 25 (11.5) a2 000
m= 37 (12.6) 155 (52.7) 74 (25.2) 28 (9.5)
it 63 (7.7) 414 (50.5) 223 (27.2) 119 (14.5)
B 29 (7.9) 179 (48.5) 109 (29.5) 52 (14.1)

ot = 12 (4.4) 200 (72.7) 56 (20.4) 7 (2.5) c5050 0.00
E= 37 (10.2) 212 (58.6) 90 (24.9) 23 (6.4)
&t 78 (7.8) 591 (58.7) 255 (25.3) 82 (8.2)

A% 7 W R A R AR T

A A T

H. &b
7E e

=R

o =R AN R R
AR R R T M =R e R A S BRI R SR S A = AR
PG5 L ST EBEIT & A A 2 22 57 (P < 0.05).

3.3.3. RYIERLAEHIE

fig Hh S N AR SR E (1 T EEARFR[3] . SRV B IR 35 O 1 i sl RO B B s e 5

oy WU WL Bk AB A 2 S AN R BE 0 [9]o BT FOSEI MRS B {5 i Bl e U #RiE
BT EEREH,
i R Pz s R 5 [9] -

PN

& He

Table 8. Comparison of sitting forward bending in different grades

8. NEFRYAIFATIEELLE

IR R RE T, R AR IR R R AR, R

53

FLH

n(A\) “F3518 (cm) PRz (cm) )
55— 308 9.9 5.8
B 217 11.2 6.2
B N 0.061
B= 294 10.8 7.1
&t 819 10.6 6.4
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Continued
(= 369 5.8 5.7
[=r— 275 6.0 6.0
7 N 0.575
=T 362 6.9 6.9
A1t 1006 6.3 6.2

HI7 8 MTLLEH R — o = SRS E AL A A IR 7 T JE 2 2 2= #E (P > 0.05).

Table 9. Cross-table of sitting forward flexion (people/%)
9. BLIARTERZ X R(AEI%)

AT AR T R 55
551 4 H P
A A Bk Bk R AT 75 ot
B 13 (4.2) 230 (74.7) 46 (14.9) 19 (6.2)
B = 13 (6.0) 160 (73.7) 32 (14.7) 12 (5.5) 073 0.0
B 54 (18.4) 188 (63.9) 29 (9.9) 23 (7.8) ' '
#it 80 (9.8) 578 (70.6) 107 (13.1) 54 (6.6)
B 16 (4.3) 233 (63.1) 74 (20.1) 46 (12.5)
B 9(33) 196 (71.3 40 (14.5 30 (10.9
L ( (713 (149 (109 35917 0.00
E= 47 (13) 225 (62.2) 47 (13.0) 43 (11.9)
ait 72(7.2) 654 (65.0) 161 (16.0) 119 (11.8)

BH# 9 AT DL e ARALAATT i R oIS AR 22 ot h AN S 32 e (I ) — T B AR R T . BRARAE R W&o 7
ME— @ m = EIR R B E Kbk (R, H R =R B B AR IH i T A s 4
PR EAER P IR S, & RN — N 1) 2 0 7 TH R -

3.3.4. M HER 800 k(ZZ)/1000 #(5HB)

800 2K ()1 1000 2K (55 )il kA2 e FEl 4 Jo f B I o r s /7 ¥ 151 H - 800/1000 K2 ML A fr)—Fop
HEMIEAL G IZs I [10]. 7T LB 3 I N AARTEK T (R 2 B 00 55 B8 10855, JFaeie B
B2 S 2 A B R ATLRE IR ML e R 55

Table 10. Comparison of 800/1000 m running at different grades
2 10. AN[E4E4R 800/1000 K EfELES

1) G n(A) FHIE(S) FrifE#(s) F P
e 308 259.55" 36.69
=7 217 251.23 24.61
A e . 0.019
= 294 256.69 35.27
&t 819 256.32 33.49
B— 369 251.06 27.29
=7 275 253.26 23.00
. 0.00
ik = 362 262.76 35.94
&1t 1006 255.87" 30.14
P <0.05 5 L.
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P72 10 W] LA H s 4R 4 53 4 800/1000 K 3~ 34148 251.23 s B & v - i — Fl i = -4 (P < 0.05),
g A 800/1000 K H T HAME K 251.06 s, Bl E T E m =L Lt

Table 11. 800/1000 m running level cross table (people/%)
< 11. 800/1000 K HIE L 32 X 7= (A H1/%)

800/1000 K 1 %5 2%

PR R Tk ol oy T RJE p
e 66 (21.4) 157(51.0) 61 (19.8) 24.(7.8)

", e 24 (11.1) 150 (69.1) 35 (16.1) 8(3.7) 55 000
E= 64 (21.8) 178 (60.5) 40 (13.6) 12 (4.1)
&t 154 (18.8) 485 (59.2) 136 (16.6) 44 (5.4)
e 44 (11.9) 236 (64.0) 69 (18.7) 20 (5.4)

- e 22 (8.0) 236 (85.5) 13 (4.7) 4(15) 01108 0.00
B 96 (26.5) 226 (62.4) 32 (8.8) 8 (2.0)
it 162 (16.1) 698 (69.4) 114 (11.3) 32 (3.2)

M 11 ATELE HE 800/1000 KTy T —4F 40 5 AR R A S e — R = SR U A R S
FHZA(P <0.05). = =FRHAENBEH DRIKHRT & ZF% = PMFERREA R RITE
T=AFER L.

3.35. NERR(B)54kmE (&) MEMEL

FAESIR A AT A — o AT ENE AL R LA F s T 77T AW ENE AR AT LS R Y LA AL
i T AT E 9], G E BT DU B B TR R KT, B S TR RE &
H RS TE SRR [11]. MBREE R AT DUk AR KL A 8, x40 J& . bR RE I
HEMATER .

Table 12. Comparison of crunches/pull-ups by grade
12, FEIFERIMENS /5 4B EEEE

P51 g n(A\) SEIE(R) FrifEZE(R) F P
= 308 5.0 4.7
= 217 3.3 4.2

F: N . 9.119 0.00
E= 294 4.0 45
it 819 4.2 45
= 369 36.8 12.5
= 275 33.3" 7.7

§rgasy N . 6.863 0.001
= 362 35.2 13.7
it 1006 35.2 12.0

P<0.05 5 b#.

HI% 12 AT BUR i — ARG (AR BN A /(T3 ) Sk ] L P48 53 50 5 VORI 36.8 ¢, Wi T
TR =R ) 2 (P < 0.05).
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Table 13. Sit-ups/pull-ups rank cross table (people/%)
2 13. {(MEME /5 i [E) EFR R FR(AHI%)

AMENE ALY 5] 44 1) _E A

EZ IS 11 £ 71l P
A Sk Jek R 47 75
[ 210 (68.2) 69 (22.4) 10 (3.2) 19 (6.2)
e 185 (85.3 27 (12.4 3(1.4 2(0.9
B4 - (853) (124 ¢4 ©9 37.196 0.00
= 249 (84.7) 35 (11.9) 1(0.3) 9(3.1)
Gt 644 (78.6) 131 (16.0) 14 (1.7) 30 (3.7)
& 32 (8.7) 208 (56.4) 94 (25.5) 35 (9.5)
=T 8(2.9 242 (88.0 19 (6.9 6(2.2
uHE " @9 (©30) ©9 ¢2 83.457 0.00
= 40 (11.0) 234 (64.6) 71 (19.6) 17 (4.7)
it 80 (8.0) 684 (68.0) 184 (18.3) 58 (5.8)

S AT ER P DRI A S e H R R AR IUH o 3% 13 AT UAE e — 4%
5 A R AM BN ER AR S A 1) AR S e A R = AR AR AR A S R R R B ERP <
0.05). AILAE HAEX — I H hrh = ANEGT A i RNV Az o ez, HEmkRE RS
EANFERE A BILITH 4R

34. BPEGFRBRKER RN FERNER

341 S5EBREXBEHKTS
Hrlidk 14(a) 5% 14(b) R @ =F R ES SERHE BRI L AER TR L. mHm=4
FAUBER A BB e — e~ REIR %

Table 14. (a) Number of exercises per week (%); (b) The time of each physical exercise (%)
= 14. (a) BABERE(%); (b) BRIEE BIEAIATE) (%)

(a)
PR ¥y 58 J BB R B ? 0 1~2 K 3~4 K 5 K& LA E
[T 0.7 28.3 56.6 14.4
[ 0.6 24.4 61.2 13.8
= 1.9 59.9 321 6.1
(b)
RS SE A A T SRR R I ) 2 30 /ML 30 Z3~1 /N 1/NI B E
[ 13.7 58.6 27.7
[ 11.2 44.4 44.4
= 26.3 52.6 211

342 BEENILLESSER
% 15 W WL =Rt A 2 5 A B IR sh s L 3 2 5 [ s — 1 R, RE RS
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HOTIR S SRR Ik e 22 5 1, Eift T4 BT s B 6 R, 2243 ) 87t

FIENFFEIR, FERKIFAVFZ RS 5 E WRRABMEA S E 241 FARAA B ESIEM K
HEES.

Table 15. Willingness to participate in sports activities or competitions organized by the school (%)
% 15, EREESMERENNFEENZELTE(%)

PR B IRES NE R IR B S F) B L 28 2 3 —f& &
e 52.2 43.7 4.1
i 51.6 45.1 33
= 37.9 52.8 9.3
3.4.3. EEIRFTEE . FIREHK
Table 16. (a) Daily sleep time (%); (b) Total study time per day (%)
5 16. (a) BREBERETE(%); (b) BRILZF BT (%)
(@
A R BRI o [17) 2 6 /NEFEAR 6~7 /i 7 /NEFELE
[ 38.2 311 30.7
f=ri 31.6 41.4 20
= 62.9 21.7 15.4
(b)
PRAERIL2E 2] 2K [E] 2 6 /NI LA 6~8 /M 8~10 /M 10 /MR RA L
[ 0.9 16.6 50.1 33.3
i 1.1 21.6 35 42.3
= 0.3 8.6 18.2 72.9

H1 7% 16(a) 5 7€ 16(b)w] Wi = £F- 4 2 A A B HRINS (8] ™ FEAN A2, 62.99% (19 N\ MEHE IR 5] AR T 6 /i, HL
S SIS 10 /N BLE RN B il 72.9% . T IR P RO IR A 2 2 S BUR AR AR g KT 2 T
W EERNZ —. FECA2FERR S AT 4518 MEMR /D sRIEIR AN AR S5 2 S BUA B BOK-F A& 2% .

34.4. BP# I %, FGHIEE

Table 17. (a) The barriers to participating in sports are (%); (b) After-school time arrangement (%)
= 17. (a) EMIFBEHHIRITE(%); (b) RKREHEZHE(%)

(a)
NISE Il NEB e ] CE e G AHE, R Bz 55 BeZ Gt
= 41.2 27.6 25.2
= 44.9 26.4 23.1
= 59.7 33.2 21.3
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(b)
PRI A A] 22k 2 =734 ZnAh S 9E Hh 78 B AR SR & 8%
i 476 21.7 31.3 33.3
= 52.1 32.6 35 423
"= 66.9 431 32.2 21.6

£ 17(a)y R LUT(D)NZIEE, £ “VRUNH SR FBINRR " KB, &=FR0mE “%
AVAHE, B SRZHE T SRZ I X =TUNRZ I AR “URFIERARIN R 22 HE” IZEE
AR R BIneh AR, A FEMEIR 7 X =0 ZIETL, T “ SR E Bk X ki
HHE TS ] W =R B R A B R R 2 5 BIRR R A, R SRS
RN MR T =5 LT “ b ” RIURRIN ] 22k, SECAER B ERINEE RS ik s
WA, TP AR AR R A R AR AR

4. GR5EN
4.1 g

1) mP ARG A I S AT AU 3 Rk

2) AR A B 2R, e R R RS UR Y, = E N KT
TR

3) M BELAENFRR UK A REEZRNE, HPRm=FER SRR SURE, m—FRS
PR PR STT i =

4.2. B

5 25 1 L BOAFAE A SRR 1 A ZEA A AR AT 352 R T B 2 BB IN o S i) P R A7 AR A S A AT
BOA B IOI  E 48k, AT PR T AT A E s g . SEURATH A RE AR BT, H
AR TR BT SRR T X AR . FrUAZ2 A B 5 K ARG N 2R BN X A 2E T4 1 “ 3R
=7, R ELS ) G A A A R AP AR

Pem A TR, E e B B N IR R R RS B, SR B BT R I . SRR
HE BN EMRE ., R @FREW e S FIR[13], £2S 5K FEIELE. HIRFKKNELHE N
& WAEES IR YRS (], BN E BRI R, X SR T A IR T, WA SR
B BR324 SR IEH K E . e AR S AR P O R =420, =BT A &
IR MAB K ZHA T RN A, B EAREL, @Az I & PR E RS2 A T8 20 HUBEAT 14 7 HB0K -
TR RS IR F HLFE, =2 A R H 2 B IR [14] -

S E ik
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