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Abstract

This study takes 2022 statistics students at Qufu Normal University as the research subjects, col-
lecting data on eight core indicators from the National Student Physical Fitness Standard, including
height, weight, vital capacity, and 50-meter run. Using descriptive statistics, systematic clustering,
and K-means clustering, it analyzes the group difference characteristics of college students’ physical
fitness under the impact of the epidemic. The study finds that the physical fitness levels of the sam-
ple group are unbalanced, with speed-related projects and explosive power being common weak
links. Individuals with balanced body types exhibit better physical performance, while extreme
body types have a negative impact. Both males and females share shortcomings in speed, explosive
power, and cardiopulmonary function. There are significant correlations between total physical fit-
ness scores and indicators such as BM], vital capacity, standing long jump, and 50-meter run. Through
clustering, students can be divided into four groups: The elite physical fitness group (with compre-
hensive and balanced physical abilities), the flexibility advantageous group (predominantly female,
with excellent flexibility but insufficient strength and endurance), the strength-dominated group
(with high BMI and poor speed and flexibility), and the special morphology group (tall stature but
poor flexibility and coordination, with the lowest total scores), with the optimal number of clusters
determined as K = 4. The research provides data support for colleges and universities to develop
personalized physical education teaching plans and optimize sports intervention strategies.
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1. %t
11 fIRERE5ENX

TEABRAIL PG RIRER LS “{ERerhE 20307 MBS FREHEE M Z W = T, KR¥EAEMFRAEFRD
BRTT i B B AR BT B s R b, B BRI EHH SUE S RIKR R MR L4ERE[1].  (ERS
AT RERRAE) (O T At s Al SR HT AR AR A B LA E L) SFECRSUIFR SR &, WK
PRI R AL U FE KPR N R R B LR A IR TS 2 —, WERE IR 70 R R R
BB bl T Ao ST, LSRR T 00 BeE A B A NSRS SR HCH 8 2021 AR 4 [ 2R A5 fek B
VABHR T WoR, KR RLERIA 18.7%, M /18I G 4% AL 62.5%, H 5 AT NN KERZ AR, hF
BOER I TR A AN Z T B B—— U 13.2% ) R A A B 3 Yk DA AU, Beda thh “BUR
a7 5 “MEITONEAL” TR S YA 2] [3].

WO B R R, DI TR AR AR R B R s S Ak . RN R BRI
EHEE AN T AR AAERE, R RPUTIR IR NG WSt e . BB, fbilsas
2P T 2 LR SR E A EE, RERBEMMEGN R T RP IR e ¢ mimiE A BOR” , IRAMA
BIEE AR (ARG BRI Boa A, SELIZzhZ SRR “ A EERE RGNS KIRHMIE[4]
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[5]. SULFER, ZFEFORMPANRL Kbl i smhl BRI, AT BRI R MA RS R SR
BRI RIS, DRI AR HI T SR 2R AR Bk ST B SR TR R BR AR AR (1t T ARt AL
o

FEMTE T, A0TSR BRI RY: 2022 R4ttt Tl aa A, i RAE A5 i A, U]
FERRA PR I R A R R AR A A 22 SRR AL, R RS T 0 S 5 2 A A R BB B 0] 28 SR
B 3 R AR SE LA o A REFR) A T 3R T

1.2. fiRE

ASHIT ST U IR 27 2022 Rge it Tl s 2B OB TR B, 1 S R A A4 B i R DR B R kAT
R TEGEE, DTBARRHE . AR SRR AT VR 22 5 R ARARAHOCHE, IR A RIS S AR, %
&, IBHIREDNAEBAT 7328, HIHT S REARRAE SO, IR TR 2 A onf JR RS AT RIR: &
JEMANS FEE AR AR VAR ) E Z2 ARG, KA AR B R T 5 1A 7 BBt S B 7 i
HRFAHAR -

1.3. fARA*
13.1 MEZE

AT FE I BRI ARG A AR AR R, RO S A AR {4 (2014
FAEIT)) MR 5P, Ml S, fAE. G E. 50 K. AANCIRRTE . SLEBbE. 5lkm E
(F)MMENEAL(Z) . 1000 K(5)/800 K (Z)HII \ TRz Lofiabr, HAAKE ST A 1. Fraui B h &k
B BOMAEFIARAELSCE: ARS8 — IS [R) 537 A B8 T LS,  MARARURE B SRR AT bR
0, BORIEE AR A S AT .

Table 1. National Student Physical Fitness Standard test items and weightings
#* 1 (ERFEERERAE) WKTERNE

REROES PRI AR FUEE (%)
R EFEH(BMI) 15
it v 15
50 K1 20
REFEEFH AL AR T 10
S E Bk 10
Fl4ATE L (5)/L B ENE AL (X&) 10
1000 K (F)/800 k(%) 20
I PREFRE(BMI) = FE(T )/ &2 (K ?)

1.3.2. L%

AT IS R 18 5 0 I A5 0 2 WA B R R G 3k A7 SR 2 40 A, R i [ 36 AT AL 2B W 45 5
LA A F 90 1A B0 S 4%
1.33. RERAE

RGRIER—FEET Z RGN LI 7%, Bt BAR R WA TS & % [ i — 2RI,
W TR SR MG TR, BRI R E I, BEETAREARII N2 ERH,
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REURIERH Ward e/ J7 28154 28 1 PE B 1 B B 07 2, DARK PR B A7 B A ) 22 o %0700 0 A
MU B ZE T ASE LR R, REE A AR R FE AR BRI R R Z IR a5 . BARSEERAE N E R
A AR T AR R AR AR B AN ST 2, ARG Ward R IAEE S, FERS IFIE S RO s, HE
TE R TE R B SRR o 8 LSRR B 2 B R B R ER o, MBI e REAR &3 BB H,, NIES:
K-means SRAKHE LS,

1.3.4. K-Means B33%

K-means @& — R TRIHIRKREE, HHR RS EIRSER 50 K 28, R8N REAR RIS
SRR B A/ o A 5T R FH R IR R B A D FE e Am vt s ik AR A SE I R R R O I B T 2
BAPBRUTT

H, VIga. BEHLERE K DR S E NI RS O

FO0, . RSN S S NERPOMES, JRE I ES BT R0

F=ob, BEH. EETEEANREMN O, BIGZR AN T B S E A A I TR

FEVE, A BEARAEHDER, HZEREPOA KA B A E0R BT kAR

N E BAE R K, G546 N2 U RO B AR AT 300 -

Jiof S B 2 AT AN ) KB R PS5 AR 34, TR 2R R R A, A0 s R KB B
NPT N R A 5200 0 B M s AR 5050 R EUE IS T B AR 5 B SRR R R S A SR
Moy B EERIANHE, #TERRE, HEBENT 1 R RPER LT
2. RIBA BB GE SH7
2.1, {A IR SR AT

AT VAR P00 R AR AR K, Xt & m. ARE . BMIL il & 55 & TR Fa A T R Rl ik M 4t
i, SRNE 2.

Table 2. Statistical results of various physical fitness test indicators

= 2. (RN B DU R ER

izt FAT M SRR RKME R/ME bk %
£ i cm 169.27 168.00 191.00 154.0 8.43
T kg 59.62 57.00 100.00 42.00 11.27
BMI kg/m?2 20.68 20.30 34.10 16.00 2.76
it it B ml 3198.03 3251.00 5794.00 1882.00 812.95
50 K i1 s 8.65 8.90 11.60 6.30 1.09
AR AT cm 17.05 18.00 34.60 -2.00 6.70
ST E Bk cm 188.47 180.00 268.00 120.00 32.23
ENER AL (%) x 40.47 41.00 57.00 18.00 8.39
CIRINE R EE))] e 5.53 5.00 25.00 0.00 5.90
800 K i (%) b 243.30 245.00 333.00 200.00 23.80
1000 >KH#i(53) b 243.07 245.00 381.00 215.0 36.8
M4y o 73.71 75.20 90.70 42.60 7.78
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Figure 1. Distribution map of various physical fitness index grades

B 1. BWREEIRIRE R E

G I 1t D WSRO AR I R E SRR IR 5 T, R BN AR RS LT
FYMESOITIREE, R, RUF S LGEN, AILX PR R DA R . HIESERZ . 50 K
o AR E R T SRR, BRI ) S R R TR A Ak i S 0, AL

2.2. BESHEER XK S

N EM 2 AR BURFAE 5 PR RE KT (VB CE R IR, AT ST SR B . IR BEA SRS 48 05, 455
RRe I R, T “BE - RE S S B ERET lE 2.

M ARFIER : By 160~170 cm. AT 50~60kg [X [A], 204 % 5 H “ RIFMLTS 7 Sk, 10iE
IRTI B RRREAL A B2 B sl =1(>180 em) Bk B ik 5 (>80 kg) X 4,  “ANJeds” SEuiai haL, 42
AN AR A R BN REAFAE L N, o BEAR A “ B AR PR, R 2 MR R A S R RE AR )
TERC R, AT 5] R AR R AL R B A AE

2.3. EAEERRRIME R E L

ATt — P R T A S AHLRE . IBE R RAEERIRILZE S, BN A FVES R RE R e O3 S5
Tt BARGUIR T T 3L K 4.
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Figure 2. Density map of weight, height and total score grades
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Figure 3. Radar chart of grade distribution of various indicators for male students
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Figure 4. Radar chart of grade distribution of various indicators for female students
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JERE T HXIGERCH SR AR, LAEMRESHLIEE NE, BERAEREIFEE—E S, 783
AR AW, BAEAE 50 K. Sk, S EEir L, WEMN “ REERES . F SR oA
WRIE, MG B EEEE . NHEEBER 1S5 0Mithee e B L B L F R ARGE iR . F, 5B Afrik
AT EIEFRLL “ REEHANTS” , ZUHEREREZLTE.

2.4, {RBEIRARAVAR S MRAT

NTEMW 2 IR BE S FeAR B B N TEREE, BARAA RFeAR 5T B RAE LRI s, A SCit— B 2 iR EE e
FRAESTER D, WTAALEs AR

w5 o, B9 5 BMI B2 EEFMAZ(-0.30), RPMKEREMS, Ko rBIK, MBI EEH
SRR BB . SILFER, S5 E(0.31) e Bki(0.60) A IEAHICR R, EIEOLIITIEES T %
RITFHRBERIZ O IREIMERT, 5 50 KM H 58 67 AH 5 (—0.70) T $2 7~ J M T B 2 1) 2R BE R HI SR B A AR .
3. R MBEEAL S

BT FIR R TG, W RN T R R R B AR SIE S MEE R . i DR R SR
W, AMAXHARGERYE K-means BRAMGE ST, BIEZIAE 2R FHRTEAR FE TP L)
ZEFARAE, D 8 B 8 ) A 5 fRE R B T SR RS PR AR AR B
3.1 RIEBEBHTHE

3.1.1. RGBAE
RHTFUE S RGRIGE R E REE, 4R WE 6 Pror. ATLVEH, ERAT] 4 K0 I E
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Figure 5. Heat map of correlations between physical fitness indicators
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Figure 6. Dendrogram of systematic clustering
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Figure 7. Elbow method line chart
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Figure 8. Silhouette coefficient line chart
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Table 3. Table of clustering group characteristics
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Figure 9. Visualization of K-means clustering results
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KT 9 pros, MERLEE, AR S BONENW, KNP R LR
S SRIABE S > B, UL RSAR R MR R 0 A LA

Bk

o gny TEEE TERE o VAR OFE 50K

AR PHNLE

o~ (cm) (kg) (ml) #i(s) Hij Ji (cm) Bzt (cm)
1 10 78.5 177 66.1 21.0 3958 7.22 184 198
2 29 75.6 164 51.7 19.2 2739 9.05 215 172
3 13 71.2 169 67.3 235 3219 9.62 165 164
4 6 60.7 185 85.3 24.9 4876 8.02 123 212
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T RRA R T, WG E T S ORGSR REAL . SRS R AN
SH. FREESHES HA =R ok, R HMRE MR BERFIE; TR SR RE LS RIS AL
WS, BT ZHIEHARRRAERE LRI . SRS, TRISE A BUAH I T AR RRRHE I A
SR HERUAE, N5 BESAT R R PR B FE Bt SR R 2 KR

3.2.2. BABAFHEMIT

1) KSR (B4 1)

AL 28 S AE(H B E17.3%), ETEIEE L 2L I AR E. PCA BT 4
X, SHABEAGRRRE R S R E R SRR E: P 785 R E AL, #48
FRIIAE T i r HLEh T B /N(BRitE 2 <5%). SHRTEAIRARIUNR I, 177 BRI F & 55 21.0 (19 BMI
{EIL R BEAR LU A . IEBNRE I J5TH, 7.22 FPI¥ 50 K HI R SR 35 A0 T HAR A4 (F = 12.8, p< 0.001), 198 JEK
(057 52 Bhze PR 28 R RE AT S o X Rh I R R A AR B R A v e L KA E =, &R
SR RY, EAEMKBESIENTH. XEZATEMNNRSE T RENEEF L, SEEREK
I FE R B GBI B DG S 55 . AT B IA B s AR A, (AR R R R R ERA
Fe RMRH . A, KEEARE IR RS TR 2 5 E g S, WMEEFR T &Mzt /1, %
WA REFR AL 1w B AR T SO MR, B BB R R (A BE

2) FHMRHH(CEZS, 2)

VERERRIIFEAR@BL N, 15 50.0%), £ PCA K G4mO fr &, Sk 2R “ B2 451, 1%
FER A% O L SR R, AROT AR AT ) 215 K, B T HA R4 (p <0.01). BATESTER
SORHARRILTGN, P 1) B 164 JEK . /K HE 51.7 24 /7. BMI19.2 B & AL . (BB EhRE 7776 1 B FEAR -
it & 2739 S AINLE B 172 JEOKI5 A & A S AICME, 9.05 FPY 50 KH i thARR R 22 . IXFHRHIEH &
AT S S WLz A H A A e P A PR A (IR e S B 76.7%), BN B E SR B AE A 2 .

3) EEFACEAK?I)

LR 36 44542 (22.2%)7E PCA AL T4 b7, TRIBEIEIR “RUE” FFiE. R IMIZ S A E
Bhr: PR E 67.3 A)TH BMI23.5 ¥ & 4H i mi(p <0.001). i&3fe /) £ JEFFAE: Jifivg & 3219 =
FHEFH &K, {5 9.62 #0150 KRS, 164 JE K7 & Bhiz i 5 ik, 16.5 JE K AL 7 AR 11 i
RO ZE o X PP 3 W 4k 5 (R 2K AT R BON BRI BRI OCHE, =1 BMI SR ERZRIINE. HER
JRIE B35 A G (r =-0.72) s BUEH R E fUOCH R EE B, A R R HILRHE 3R 7). X E5r2%E T RE
25 [ FEBKRIERZY), W Es &N, MMige TEEM BMI. RN RIIRE I,
SEURER . AL, ATREBRZ A BRI ZE, SR EE MR R R . KEERA 2
WEE T RE sl I = ALE S, AR AR ERIARE TS,

4) FPRIEAHCRE 9)

17 4% (11.1%) M BRIX —JUREREAA, 76 PCA BIFF AL T 72 R 7 X3, HIAE I BN “ =M
gER. HA AL STERR S TR . TS 185 k(i itk 8 JEK). /AHE 85.3 A7 (sth
27%)~ BMI 24.9 (=i 6%). 23fe I 2P 1h: BiliiE & 4876 A Bhiz 212 JEK I &4 5
e, AH 12.3 JEK AR S A BT SR 22, 60.7 23 S el . S RHRRAE 20 & S T v K B b 242 g
B HSE, BEFh RORFEHRER IS, R E 0 it e o A i 1

4. FUH) 534

N T BRAIE IS W 25 R AS e VE ARG I, AT FUE — A0SR A A 20 Ao i B U i K22 22 R4t it2
— P64 N) IR RERE HEAT 7038

DOI: 10.12677/5a.2025.148214 48 G2 55 F


https://doi.org/10.12677/sa.2025.148214

P %

4.1 BERIER AT

Hya RTINS 22 Hgitae— Pt 64 A L AR RIS IR, MldRin 5 R Rt
e, EFEEREED . BE. KE. BMIL BliEE. 50 KH. A ARFT AL E Bt s 8 Wikr. Fr
AEARIEI CE AR AR ) BEATREE, IRtk g omig—ME, # fREdE iR P
AILE PR FERAE I THT, FAIR RAAEHE AT TARMEMC AL TR, DLV BRAS [ HE bR S A0 20 45 SR KI5

4.2. FIRIEEIE

BT AT ISR WL O DU SRR (RS DAk RE AL SRR, IR B34, RS H)E N Kbz
#E, AW TR Fisher 4400 73 Wk g 43 284584 . 1 i@ id Wilks” Lambda £33 (p < 0.05) A T 8 Tl
TEPR AR 0 B BA Gt 22 I A i N A0 eR B 2

I TS VYA (A B AL R By ZE A B R AL P Bl ZE AR SRARAS 21 3 ANERAE IR B, R B
B 8 WS ML H AR, AR RECE AR TR, A Rk 4 for.

Table 4. Table of discriminant function coefficients

F 4. FIRRBAREER

A F5 %L 1 (DF1) F15 %L 2 (DF2) F15 %L 3 (DF3)
Tk -12.573 -8.429 -5.216
My 0.682" 0.314 0.198
£ &i(cm) 0.057 0.124* -0.083
A (kg) -0.142 0.276" 0.351"
BMI 0.208 -0.192 0.463"
Jifi % B (ml) 0.0012" 0.0008 0.0004
50 2K H#i(s) -0.517" -0.238 0.104
A7 AT i (cm) 0.186 0.422" -0.157
752 Bkize (cm) 0.0095" 0.0062 0.0038

e "RE p<0.05; "HE p<0.01; "RE p<0.001.

e 30T 4 ) o KR B BB AT, R DU A R R BERE AT (225 22 R AR A . FE 58— R BT
B> FZBULF 0.682, FENTA RIS T UTERE fe i, XU E R X RS TR R AL Y B B R bR . LK
FHON-0517, HAXMEAIX T 85, H05 s GBS i, X5 SRl bR 7.22 7
IR LR BUANAT . i & A3 % 0.0012 BARLEHER), (Bl TR EMEROR, SEhREm AR 240

S5 AN BB BB AT B, AR AAHT T R ERIL 0.422, MR bR, X 5% 21.5 JEK
KPR ST E ARG . PR H R KL 0.276 A5 R %0 0.124 IEUEALE, 1IN 1 %A 1A 164 JHK
BB 517 o VB & AR BRI . i R A% 0.0008 AORLAREUE, flke 1 iZAEA 2739 2Tt
S22 i R A B 5S HR B

B RECT, SR RIR S AR 40 0.463 MK E R4 0.351 HIBUEILY, HERRW T R ESA
23.5 MURFIRTEAS AL 24.9 P BRI B4R B ZE R . B R 40-0.083 M it A Ruliie 7R LS4
185 JEK HM I & e R AL . XA EUELAL A R 1RSI S P S O B TR O HETR X 7

DOI: 10.12677/5a.2025.148214 49 G2 55 F


https://doi.org/10.12677/sa.2025.148214

S

EIEE'

%

4.3. FIRER
fEr S REh, BATAERA S T AR S O e B B A5 70, TRl B FRER 8 ) 5 2 5 DY ik
HOL R, R 2R RS BB B AL AR . S5 RN 5 R .

Table 5. Table of discriminant analysis results
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Table 6. Table of unstandardized and standardized regression coefficients
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