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Optimization and Improvement Plan of Physical Fitness Test Process of a University

Deqian Cui, Hanyu Liu, Qiu Jin*
Tianjin University of Science and Technology Tianjin 300457

Abstract: With the high attention paid to quality education, colleges and universities pay more and more attention to the physical fitness of
students in their own schools, and physical fitness tests have become a compulsory course in schools. However, existing fitness tests have
problems such as cumbersome processes, inefficiencies, and long wait times for students. From IE's point of view, these waiting times are
ineffective, non-value-added, and should be greatly reduced. Through learning and on-site research, using the method of process program
analysis, this case conducts on-site investigation and research on the physical fitness testing process of the university and gives an
improvement plan, which uses the "SW1H" problem technology and the "ECRS" principle to evaluate the physical fitness testing process of

the university and propose an optimized design, which solves the problem of waste of time

Keywords: Basic industrial engineering; Program analysis; Fitness tests; Test efficiency; Flowchart diagram

158 2 BER
Tk T# (Industial Engineering, IE) %% T 1993 4, 2.1 Bt
R LRHAL BIRMEL ORI IR H, AR TR R TR TORE, M T fF B B2 1 T

SRR M TR ER IO R CRE g, 4w E T A A R A, T RIS A (4
R BRI GE AR, DU AR . ST HTR A kXL VERENE, TS S TIEE, WHE R, iR, &
ERGE, LA DAL LRI APOTERE, A i Lo K L SREXPTA TAELRIER T, &
B Bk VIRL AR BFTRITE AR sl S A SR T A, e
B P GURRIE, ROCT R AE RO, 5 g et S B WA AT TR AT A1H,
BTV, RIS, BN HAE . MRHAIRY e R, A, AL, 16T
R OIECEE N R AA BRI TS fepor A%
B, 28 S T KRN W TR, o oo

Tl R A AL 4 1 G5 OB £ I
RIS RO AT I ) BRI M0 A L B A S i
PR ISR AT SR AR, T S B O 4 5 ARG T
B % TR AT OISL, FUR T TRA Ry o R, S, ML S

e e R

SWIH [rl g B HoRKE U2 H “ECRS” (U A
B, L) SHIGHOET A TR, SERE S, (20 BOFIPHUAAE LR ARSI LI 5 -
B TR b (R BT L et r R 23 RFAHTIE I, feFIRpE
SRS AR, BRI RIS R IOH 231 R BRI E B9

G R AT 04 B PO A L B R, R AR, R
B 7 (s PRI 5 2 R i
B TR RIS A B, TR .

222



Engineering Technology Research TFE AR 55455 11812022 F

L

W T

2.3.2 BT fER

TR A pT 2 TRAGUF B, Wiz 8. AR, /Eil
SR SRR PR D EF B ik, TEEATREFT A Al
YN IR EITPNG S

(1) MIRBEANF TR T 2 RE T B EALT
L, OEWHASASEI%. (20 NTFEAFA LRI
RAGH, WAERTYE, REIALTEY, WisTNk
& (3> MM NTF0T RUR I T i S TR
AT, B LABUE, REIEH BN E.

233 BFATHAR

TP A 0 TAEGAE— M B Ao A TE S M A, BT
B, s, ARG,

2.4 ECRS 43#7i%

Tk TR TAERR AR LUz T ARSIk R &, i
FLI B2 S R T A T RS AT R R R — AN T H
SHEAL, WTIBE—BIEH “SWIH” 55— MRS IFF A
JRE L WR. i B R XS AS 7 A& 0
2 J5 3% H“ BU7H (Eliminate) . & 3 (Combine) . B flF (Rearrange )+
faifk (Simplify) 7 UK JE % 16 B bRt dT AR 1L .

A% A9 3 B S A A S AT RN B 2 BT A R S BT A
FIT R TAEHMTHETS, i SWIH B3R B B i B H
e H AN A R IR AE AN T s[RI SE B A 0 1 45 SRt
T LALHEAT I (R VE I HL 548 Sodk 77 vk 5 57 RAH LIt 45
R K IR BE AL TN B AE . AR & 3 2 4d H
BRI R P RIE N E
3 [T
3.1 HEFXT RAER

PRAEMATIN H — MG 51 ) BB RAL . ki, S0m i
. 800m/1000m FATMIGE, {3 FH A A CUA5 AT 4 pE L A
AR 8 Ao Forb, Sl _EAMENERAS . B, 50m 5 I
H, BAPES (29 N rRi4 A, TR IR .
ERTREER R G F RN (D P, Py
SR T TR AN X (9 ST T L2 3.1-1

*® 3.1-1 fREEMPREEAE MR

>

N

AT B | MBI A (B4D PN (E4) 7 P

e “M OO | S Is | Hia gt

Sl 4A A _E /A 4 5 20 20 4 A
Fip i A —#H
Bz 4 2 30 25

50m Hi - 1 8 35

800m/1000m . 250 350 A7
b TP

223

NT R EM . BAAXHRAEEAT IS 5 208, 8K
Mgtz 58, 2l 7 AR AR Bt UL 20
LR [F) A A I ) AR Zhitg 2, dnf 3.1-1 o

K 3.1-1 SN 5 1A F2 3 2k
3.1.1 RREIRARERER

it
W= A [ed " 2]
s 13 [T
TR TR LR e — e 4
Fe: e 71510 B 22T IEAE
Fioo A FiL
T +
tralC +
LEr 1 1
15
) Eoatin | FALw
- - - u
! =5 21 —F1
E T D%
3 o ——
==
A R W
v . '-{:
. 12 ————]
7 A z C
i S 03 .
i 3 I .}
I I 3 -:--___._‘__—'—'_'_‘__‘_"
1 . -]
= i - =
5 N =T
u s ——]
= - —_— |
1@ 13 '
r 13 —
. . =
¥ 2 R
o 1 L T=
a Pt |
= 2 i
o 1z i
. : TT———
4 . .
x e Cn M
e ) ]
= 2 B
o )
¥ L 4. ¢ it
i n b
i i =
3 5 i [ e —
3 il =T o 4 4 P i 1

Bl 3.1.2-1 fREENERIR R T

3.2 R
3.2.1 BATRIEFER F R

XTE3.1-1 FHE] 3.1.2-1 BEAT 2047, FTLAE AT R AEAE
DL 1A) R

(1) SRT 2 FERI A, o5 45 A% 0 A 1 1) 1
48.9%. M LI HTRMSE R, AT HEA B B — ELAL T
RE . TERMBT B, 25140 B8 IR P I A3 AN ) ot 0 2
S54% 15~20min A FERHATINER, 5L AHIE 140.5min.



N

W AT LT

Engineering Technology Research THEFAIAG 5 4 %5 11 87 2022 &£

(2) BRI S BT R EEARR . WA —, BRI
RETER, Bbitt, 2% HIIAALCERNIR . X TERm
RN BELR, B FRA I 1) 2 422 58 2 U013 o A BIE 25 R
I (BB IR P JG 220 B AT A R AT i R R B O S AT
1 50m 5% 800m/1000m HIE R, 0345 5 /2~ — A
R, AR A LA I AR, ER R 2 R s A L
BEN. S34h, RS DS RIEEARSE. teln, 7R
TR A TE IR AR X S5 4% 15min 1, K By X 5t bR IR
A, JEDR B 5T [R] A A e A B SRS I A, RS A A
WSS IZAIN I H .

(3) KRR, FER K. AR 8 4. FANH %
He 4 NHATERMAR, (HR SR R, A 222 75 B R )
FUEAR BN EHEA SR B R L), 380 AR s Al
HREHN L BB, IR TIRZHE; A, E5IA R LAMENT
ABFIBRI IR, ARAE 2R T ARERI T E, s TR
AN NI, ATIRE T ARt

(4) 5 R B g 03 ) R B 45 i SR i TR AR G
3.2.2 “SWIH #£HEAR” “ECRS” FEN]

% 3.2.2-1 MRBEMAR 2GS i %

i

st
=

Z 5 M HEOR P AT 2k 2 5 I

I, ATAEARELAIREL, R T2

P BNA AT I B, FAdE G

FRR RIS B ER — I i) PR R 1] 4 2 B
B A I T5 3 B T AE A

ELIR 1, AT S
N B BIZ A I (1] ?

HoRee. N ERATBOH MUY, A
TR I 54 I 8] B T

il 75 2D 1 B A5 {5k I [1] 2

Wk MR 2, T AR S5 B IF

HoRd s 2 R R R, S 80k

DRSS, WAZE A B T BEERAS I 58 2 5 A
AT LSS B i 2 I HE G

IR 4, AT A 6min 7
ATLER, RMRE 2 JF N
A ELERS 15min J5 A GEREAT IR

REo PERTBETHAF G , AU 3k,
TR B, e IR AR

RE TS 3T Ok T 26 2

N AL — AT H R 2 Ik
HEBA?

SEESIORTIIA, VF BO f

Rk REE A TR KT VA AR 2 22 A e

FENERNT, B0 IR S A I 45 R

W AR, RIMZESRERINK, &5
AT

AT BEMRR BUMAE R T hE
KeMIESE, R R—R A

= ?

224

G 1) LA R AR A R A X
N LA — AT ?

DUTHRAE I ZRE, AT ASTE O
I3 R H

Bk 77 S B A B g /A

A 17 BT 7 T 2

FTAT, ARSI H T R AT DLk
I ]

FE R R B T oh A ] 75 2
e A 25 AL RN Ta] 2

LR B AW FE A0 MR BArE, 2
ARG ST, e LR LR

fiE. FEHIPI P AR I 2 S AT YN —
A HE IR

RETS 1944 1L T AR ) Wi ?

PR 9 O 4 3. 5min BRE| ZITAE R BRI BCE R BIE, R T

I i) 2 3.5min J& & BI2E A FF UG
. FhELHIFER TR, 2% ILXE,
BB IE? ]
L&A 2 5
4 BUEHR
41 R—HAR

R RIS TR, SR LR B &

(1) &R IR X RS BRI, KR AR5 2
BRI AN A . ZEBLAE TR, R L I, B
BEIE, T AR X SRR AR B BRI A, BEIR
P, WA T KBRS, T LB T IR AR
KRS ENEEES . BTk, AR IR R A P AT,
VAR (G 25min) « FEUCEEL (It 10min) , ik
IR B, B T RS R . S AR
GIH, REEI 4 A4 , 25IRERE %S R
HIR, 525 ERIR. 76 b TR BT K
i, AT R AT AR R . SCRERE 4 T A (e T
BN IR, S EMIG T e T L ], B P 8 i
Hodl 5 L

(2) ASFBEARAT 2 HE AT 44 25 5 Pk A SR BRI
BB RIS IR ROURE, R A% — 5, R
IR FE . R RN ) BT R e — i,
HisE 2 S0 5 S A TEBE L 1200 2 A5t 43 e i F
AT S5 LRI, 6T 2 SR S AT, I8 % 4101
S AT SR MU R T A A (R 1 % 4
— VORI, % S R 5 A 2 R 1

(3) 25 100 KETHMIRE I L 925 4 2L 5]
e, LUTZETI . 100 KAHL. 56T L. AMERA I
SEREBKE IR AR A 4 A — 4L TR . T e,
BRT AL IR BN, 4 A SLHRAEBN, BER L T 0 S
Aot 4R A % R ), S48 25 T J T DA T HE A e ]



Engineering Technology Research TFE AR 55455 11812022 F

L

W TS T T I

R 41-1 REENAIH 2R

Bi%4 YRR NKL | FFupmtiE) | g5oRmtiE | fd B 1A /min
Tk T2 1 3 28 14:00 14:40 40
Tolk TF2 2 BF 28 14:05 14:45 40

(4) $EIA ST N B TR st N, A
SRR 22 A T A Ay Smin A IR, L JRIE T E A
A 10min A REM. i, 7 ELE 3T 7 st NABNL
b IRASCES K, BLIR A T P 5 LI T
4.2 BEERCR

B E, Sk Rl A R B L AN 4.2-1 P,
B Ja IR RENNRR AL R P IR 4.2-1 iR

BONI0EIm
gt g

K 4.2-1 2038 f5 IR Bl ig 2k

RERT G RO LR 4.2-2. 23 003, RRSi% T &4%
B IE] 40.55min, WHARCESEE T 70.51%.

S 3R

*®4.2-1 REe R P I (%))

it
mr ot TR L e A .
TR F e i LT P [ Sl 10l w
shah: B 4A0 ffe Hod? LAm] fer ~ 4 H et
T WAETE ST 4 H
L] i
@ [
wil @ | s o
b i —)
ik | - _
— =]
1k i .’i-r_.':__
m—
ML I
1 i gy
..‘-.._‘_\_ - '__\_‘_H_
i -
— z‘:_.q,
::l"z 1
R 4.2-2 BEEHTERER AT
gt
gE| R T BE S5 tES
EHO (O 14 6 8
Bai— (O 6 4 2
SR D (KO 8 4 4
BaO (O 4 3 1
Y (O 1 1 0
PR /m 1510 1270 240
i 18] /min 137.5 40.5 97
5 B8

B BEE AN, & mRO A SR R R R, AR BRI
ERCF R BT B2, AR AERBII, 2
FACT A K8, WIEIARE, XRG4 2
TR ABGEI . 25 AR R R MK BT K5 S
I, BHREERT AT, AR AR R IR AT S Al S
S, 3EH “SWIH” 2 $ AR “ECRS” J& % A= mAs 7R fig
MR REAT RGBT IR B T et 7 ik 5 28 4

[11 ZH T 5500 F it Tk TRECE 3 BOIM]ALZ AU ol H AR A, 2022.1.

[2] k. v Za Tolk TR R 0] A6 5T 455 9,2002.01.

[3] #88L Tk TAEWE AR O BT IR 55 Hh i S [0 2380 e 8 TR R 24 Bt
[4] FHRBR T Tolk TR 5L FPR A T TR A = T AR A [0 L T 48 S R B R 22 5%,2022..5.
[5] B A8 K AGE T IARVE Y 1E 53k 5 &3 [I]. Hr /b B S5 B (A T1)),2010(12):288-289.

[6] Hendrick H W.Ergonomics:An International Perspective [M].CRC Press 1999.




