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Abstract

“Exercise Physiology” is one of the basic platform courses required for physical education majors
in colleges and universities. This article uses the ISM method to make knowledge structure com-
parison analysis between the chapter “Skeletal Muscle Function” in the domestic “Exercise Physi-
ology” (edited by Wang Ruiyuan) and Chapter 1 “Structure and Function of Exercising Muscle” in
the “Physiology of Sport and Exercise” in the United States (edited by W. Larry Kenney), one by one
to extract knowledge elements, determine the relationship between knowledge elements, draw
adjacency matrix and calculate the reachable matrix, and finally use the reachable matrix to ob-
tain a hierarchical relationship diagram, which provides a combination of qualitative and quantit-
ative methods for the knowledge analysis of textbooks, continues to promote deep learning, and
creates a new style of curriculum reform.
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1. 518

BM R MANA IR A EEF B, fPATHF RN EEKIG, BT AES I EE TR,
XB AT RV G B 8, PIA IR mBCE R, R AR AR B AR R e . REBE OH
FFEMENE (HELRE) FUCh, “HRAEE—I15R, R4 B X | R AR
ghby, BSLERMENR R, BAREER A AR I DR E” [1].

CGaah s R E Tl E BRI — T TEARE IR, RS, 85 Raisahne
JTUARAEIE ) R RS E) f5 1 B, M0 NRIEhRe sz, H7E TIem et /o, s amiAm .
REZIELTE, R E DA — T EEHIR IR R 0 TR SIS R R R E Tl Aok, Hoath
R BRMEGHE, 1E 2 A RR WM. T2 EM TR, A TREM E R,
HIRBM g HELE M, SR LR, IR E R WEK, Bl B WS Rk, RN
HEFE, HEShHM %, SRR ISM, Xt E N m Rl A N AR E H AR AR I (e sl BB ) (B
Bt At gm) A SE E RIS 3 AR AL R I B0k (Physiology of Sport and Exercise) (W. Larry
Kenney, Jack Wilmore, David Costill == 4)i 47X} L/ #r, XHRAMINE R IEITES, HIEH AR AR
WRRFR, IR AR ENRAR R AL X, AT RS At d .

2. ISM 1R B fE 5

AR 45 M5 (Interpretative Structural Modeling, f#i#% 1ISM)2E[E Warfield %48 1973 fE4E £ 5
HOAEH, FEHTONESAEFRETE 2 ERNSM ISR ZBEURF H 92 B2 505 R € i 5T
MR R 2R, SRIG AL & KR B A LR R, FEAE B R RE A 1) K 2 4 1) & R 3 Rl o3 AN ) 11
B, BETCE—NEW T B2 28R G RY[2] . 1978 4F, HAEBERE 5 UK 1ISM i2 H 2120 F 4
B, EEM T EHAS R SE[3]. RN, RIGZEENIZH 1SM 7250 & AN Bos IH B 204
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Figure 1. ISM analysis flowchart
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4. RBIE
4.1, HEHIRER

R GE MR ) 28— S0 R X B N R BEAT SR, R R R, BT E RS B B R R A
LU R FE AR ME R, BA D EMERGE. Bk, ARERIRHOIR b — B EE LT R
W 1) PREEARAEMIURAE H AR th 2R 2 A SR MR, 2) WAL IR BE S B iR A 3) AR =
TR EHEHAL[7]: 4) BTSSR AAE/NSFHR I AT SR EE B SRR B [F N, AR
SCHR BRI A0 IRDL H R IR R IR -

4.2. AAEREHERE

A3 FAE/RIEVE (Delphi)ifiie CigahAE82e) o “EasipLEe” AHREER. &5k, RIERE xR M
PO R EL . 18 A2 50 50 SR 1 BB (CR) SR8 T 1% 07 [ BUgctE, ki 24 (g ah A
HAEY o ELHLRE” FRERNERE . BEHT R A SGEREIE . GO R TR LR
B T AR = AN BEFOR e L5 . 1) AR : RIS LXIBRRIEE, BRUCAEBURREGE, Bt
B EARE MR, AR R VU S A K 2) TR EENERKEZSIREIS . 5
ALK KRS H LA NBE RS E; 3) BRI TRy BT/ T —B&. AKX
THRRFIR TR AN, WRUURE Y 1.0, 0.8, 0.5, 0.2, 0.08 [8]. & FBUZALE (Cr) it AN Cr=(Ca
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+Cs)/2, i Ca & 5Tk o S LU MARETE , Cs SN 200 “ B ERILHLAE " M AEIEE . /4 Cr>0.7,
WIE & R Uk 45 R BAT BOR I AT AT, Cr(BEBOK, BUBRE M m[8]. S5 REEH], AW E ML 5 A
AR B (1)

Table 1. Expert consultation judgment coefficient, familiarity and authority coefficient

=1 ERSWFIERY. RERENNERY

LIS FHZA(Ca) PR L4 7 H0(Cs) BB Z K (Cr)
R

0.780 0.718 0.749
EEPUN
N

HoVk, AE R AR YR SCER R R AR AR A B AR B R IR, ST SO0 R BILLAE” A
WERIBIRA T “FHE” “AHEE” A “BUEMN” Kifit, @8 —RERBEsEil, s gl
HLEE” SR ERIT B E, HHATH B, RS RGT 8, e T “BRIWIEE" JiRER.
(W7 2)

Table 2. Knowledge elements of chapter 2 “Skeletal Muscle Function”

F2 BIE “BRAWNGE" MRESR

P38 R b [ HhA
e HNREER (SR=) AREE R
S LEF 4t 457 S structures of a muscle
S, UL A= F T R S, structure of a muscle fiber
S; LA i g 72 Ss muscle fiber contraction
Sy B S, energy for muscle contraction
Ss ClIRE G Ss muscle fiber types and exercise
Se WA 4258 512 3hfe 71 Se influence the development of muscle force
S; BB E R ULI S, muscle fiber recruitment
Sg JUTL E 0 3 D R R 8 Ss velocity and muscle force production

43. HEFRERZXRE

HARE R ) A R AL B R R, BIFES AR S, 2 i ST MR A Sy, # S, A Sy IS
R, SINS, HETER, WENRXRTERNS—S,. NEMWRIEA KR EREMELR,
BE L MRERUNEER, HEUEZERREN, SREREN, B4 —MRERCRE, W
K 2 fizso
4.4, BSISPIEBMTENAER

R 1] 2 FRER IR, FE LIRS AR I, WRFIREER S, 5 S, Z A BRI K &,
WFRC A 1, 5 PIE RIS B AR R, WSy 0, MRS LB AT e 3 AR .
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Figure 2. Knowledge element relationship diagram
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Table 3. Adjacency matrix diagram
= 3. MEIEREE

P38 F Bt EHEM

Ss S, Ss S& S5 Ss S; S S S, Ss Si S5 Ss S; S
s, o 1 1 1 1 o0 O O S O 1 1 0 1 0 1 0
S, 0 0 1 1 0o o0 0 S O 0O 1 1 1 0 1 0
ss o o o0 o 1 o0 O0O O S ©o0 ©0 o0 1 o0 0 1 1
S 0 0 0 0 0 o 0 S ©o0 1 0 1 1 1 0 0
SS 0 0 0 0 0 1 0 S 0O 0 0 0 0 O 1
$S 0 o o0 o0 O o0 1 0 S 0 1 0 1 0 0 0
s, o o o0 O O O O O S O 0O 0 0 0 0 0
$$ 0 o0 o0 o O O O 0 S O0 0 0 0 0 0 0 0

AR FERR AN EL R S HE R S, L RNE WHEER, S REREIAMFER R, H#H Z A7
B AR . AEAREAE R AL b2 A RIS ST A TR AR R, SRATIAMEFE R AN
R=(A+1)n-1=(A+1)n=(A+1)n+1 [4], EASTHRA MATLAB T4 fEiH S h 3L (Eshk
BLSE) FRELR I AIAARE, WL 4 nAREFER

Table 4. Reachability matrix diagram
T 4. AIAFEREE

(Rl pAy 388 P 0k 5% [ Hht

St S S3 Sy S5 S¢S S St S S3 Sy S5 S¢S S
Sy 1 1 1 1 1 1 1 0 Sy 1 1 1 1 1 1 1 1
S, 0 1 1 1 1 1 0 0 S, 0 1 1 1 1 1 1 1
S3 0 1 1 0 1 1 1 0 S3 0 1 1 0 1 1 0 1
Sy 0 0 0 1 0 1 1 0 Sy 0 1 0 1 1 1 0 0
Ss 0 0 0 0 1 1 1 0 Ss 0 0 0 1 1 1 0 0
Se 0 0 0 0 0 1 1 0 Se 0 0 0 0 1 1 0 0
S, 0 0 0 0 0 0 1 0 S; 0 0 0 0 0 0 1 0
Sg 0 0 0 0 0 0 0 1 Sg 0 0 0 0 0 0 0 1
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M IZHRA WA 5 From

Table 5. Hierarchical diagram of knowledge elements
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Figure 3. “Skeletal Muscle Function” system functional knowledge model
3. “BHERHEE" REHEEIRIRE
5. GRS

51 AIRERIEERRF

KRR VR A op B e FLACGR MR AN AR vh B R RN VR S R BB, 3 AR e 3 T ) J A 1)k R ME
2, XEESIFEFIR VB ERENIZHBEA BRI, HR 2 WA S R B A R E A L
KIFNA, BARRRER W I, Hril K 2R AR A A0 S B AR ], B A P ob 22
R 2] 3 BAR IS B A B A AN R EO R o

DOI: 10.12677/aps.2023.112058 393 RE R 2R R


https://doi.org/10.12677/aps.2023.112058

e s

VEE — W% 8 2 S5 )2 ] PRy P 8P o LR R I S S P BEAT T PRI A A RAR S 1 05
FIHRAONH, WE s R sEbr, AUBH, FamE Ll 2 misshillgesehs, A8 2R RREK
RN RE ST R TT

52. BRIZERZHRE

EIRER IR RIRG M RGP, RgmiMEl, MEBRARFIRER, ZRARERAEEDNHIR
RGP A RIERAIOC R, WRILA 5 I F AL SI R RN 75 2 ) L SR LA, =R ST
R, AR SCESI BRI, BOZORUEY S AR A, TR 2 A AR, AR
FRE R . L ERTFOREL, R SEal B AR B ELI S EONIRIRE R, IRIEAII4S
Wk, JRZSHE, FHRN, WZEBIBOWEA — DNBEAT RAR, O Ja B LR 5 AR B E T
Sht. FEMESy, HhSRiash R H A g R

53 REERRHRRE

MR ERERARIRAE T, BABA, MMEHKER, BZAERSSHNLLL, Y%
FEARER 73 BAGER Th N R 2 o X DA BRI FUREL, i Sissh R ar 8 — B rh 48 R R A A
ZE5t, B WU SN O R, S E A, WCUILA S 183l S MGE EE K 5% 2
M JETT o PIAEM BT SEIe -GS &, B NS DL B IUULHLOA T 1), 3 e 17 A SRR SE s, H
Sk M P USSR A S R, AN TR SRR R R, WIAF4Er SRR S o i e =,
AAREIL H S5 [ 280p SN L B AL S 18 3 SRR R

54. BRERBERERR
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AR DAV, 2 h% RS0 E AR IR A B2 AR — N R A HUE, i
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HFRH 2 HE. Beamahset . BRBEERME 7 —E2%.

EE&UIH
BRI TR A Gk T RS B8
S5 3k

[1] &g HELEM]. B2, 5% dbat SCHEE iR, 1982.

[2] Hig%, GEEREL. 5T ISM [BUSS BLRS RURG s DR 22 25 4 0¢ R 7L [0]. Wikt 4, 2021(5): 43-51
[B8] RFMT. fRREEARIAE TR e TR R[], BARRT 2 Tolk, 2016, 37(19): 156-159

[4] RfEZ, WER, WHMR. ET ISMIERHTIH AR MBS 200 R D). 1535, 2021(4): 38-44.
[5] BXFEHR. FT ISM i b SE s IR HOMZ 0 b —— DA Bk RS A BI[]. HhEE#S, 2019(10): 13-17.

[6] Mk, fRibMy, L& T 1SM 7k e HUER 0 BN EE 2 HT—— DA ZURR 2R R AR AR B IR 01 9],
FERITYE R 22 S (R ZA IiR), 2018, 19(2): 54-58.

[71 B%. HT ISM ERPEERE T Koo Hr gl 3 S PR [D]: [ 22 00e 5], Bl HeRIWYE K2, 2010.
[8] EoiiE, #Frtl. BOFEAIMEERESHE LN SBREWI]. RigfgF #h %k, 2018, 33(5): 385-391.

DOI: 10.12677/aps.2023.112058 395 RE R 2R R


https://doi.org/10.12677/aps.2023.112058

	中美《运动生理学》教材知识要素的ISM对比分析
	摘  要
	关键词
	ISM Comparative Analysis of Knowledge Elements in the Textbook of “Exercise Physiology” in China and America
	Abstract
	Keywords
	1. 引言
	2. ISM模型简介
	3. ISM分析程序
	4. 研究过程
	4.1. 抽取知识要素
	4.2. 知识要素信效度检验
	4.3. 确定知识要素关系图
	4.4. 建立邻接矩阵计算可达矩阵
	4.5. 绘制层级图

	5. 结果分析
	5.1. 知识要素选择异同
	5.2. 起始要素安排异同
	5.3. 最高要素安排异同
	5.4. 要素形成路径异同
	5.5. 结论

	6. 建议
	6.1. “整体观”贯穿全程
	6.2. 结构化安排，符合学生认知
	6.3. 研究方法完善创新

	基金项目
	参考文献

