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A Study of the Important Aspects of Movement in Modern Gymnastics*

Reiko SakasHiTA, Toshiomi Nishikn and Yasutaka NAKAGAWA
(Received May 21 1990)

The aim of this study is to identify the important aspects of good movement in modern gymnastics.
The results are follows :

1. Six factors determine good movement: (a) a sense of the position of body parts and body lines;
(b) feeling in relationship to movement; (c) the quality of the movement; (d) the stability of the
hips and stretching movements; (e) dynamics; (f) actual movement and space that the body
requires.

2. The factors which three different groups (Group | consisted of five teachers of modern
gymnastics, Group 2 of 25 students majoring in modern gymnastics, and Group 3 of 20 students
majoring in physical education) recognize as more of less important are as follows:

Group 1 : The quality of the movements and how to use the hips (e. g., the stabilization of the
hips and the relationship to and preparation for other body movements) are regarded as
having importance.

Group 2 : How to use the body (e. g., facial expression and exercise power) is regarded as having
importance.

Group 3 : Movements characteristic of modern gymnastics (e. g., natural movement and the

position of the arms) are considered less important.
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FERFEEIER(LZINR TS B2, 1920 L D FA4 Y% LICH LA E (Moderne
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#1 B0 LIETARTHMEER (N=50)
m =& ®H H F1 F2 F3 F4 F5 Fé6

11 FECETHERIA TS 0.99| —0.10 —0.06 —0.02 —0.00 —0.00
21 FoME, Sl 0.93 —0.12 —0.15 —0.06 —0.09 0.31
15 ABADFTE TV, 0.92 0.06 —0.05 0.07 —0.19 0.32
29 #1F 0.88 0.02 0.06 0.26 —0.37 —0.10
2 Biok, ¥ 0.88 0.08 —0.16 —0.44  —0.00 0.01
25 BITBBH o Tigom 0.87 0.08 —0.17 —0.22 0.20 0.34
59 kfkofEEH 0.87 0.19 0.03 —0.40 —0.15 0.16
28 Lbkommx 0.87 0.16 —0.24 —0.31 0.16 0.20
68 FRIZHIHBADTE T e, 0.87 0.17 —0.08 —0.43 0.03 0.15
45 HkORE 0.86| —0.01 —0.29 —0.42  —0.06 0.08
13 RoME, HE 0.85| —0.18 —0.13 —0.38 0.25 0.17
40 BRAVADTE T I 0.84| —0.06 —0.28 —0.40 —0.15 0.15
3 wHEHLE 0.80 0.21  —0.23 —0.35 —0.33 0.16
66 BIEXDARA—CHLH>THDAM 0.80 0.04 —0.18 —0.36 —0.13  —0.43
4 BENRTSTLE ST 0.78| —0.15 0.37  —0.42  —0.07 0.23
49 HiEoEE, #LS 0.75| —0.09 0.03 —0.65 —0.07 0.06
17 BOME, BOR 0.74| -—0.08 —0.23 —0.56 0.18 0.24
75 bEDEZNRDD 0.73| —0.06 —0.40 —0.47 —0.22 —0.16
43 FESEO L S IEE T 0.73| —0.24 0.02 —0.34  —0.37 0.40
4 BoOfFWE (Ohb, %) 0.73| —0.15 —0.05 —0.56 0.14  —0.33
52 MRONE 0.73 0.02 —0.32  —0.50 0.16 0.31
46 FHROBEFENLINEOALM, 0.72| —0.14 —0.12 —0.57 —0.34 0.11
7T BofE 0.7y —0.54 —0.25 —0.26 0.23 —0.11
61 FEOMHEH 0.71 0.17  —0.11  —0.67 0.06 —0.11
39 HEDOK 0.69| =-0.28 —0.31 ~0.59 —0.07 —0.02
3 Homsx 0.67| —0.48 —0.05 —0.56 0.08 —0.06
48 FofEvE (0hh, ki) 0.6 —0.05 —0.16 —0.70 —0.03  —0.23
8 BRI 0.66 0.3 —0.55 —0.31 —=0.23 —0.09
12 Box® 0.61| —0.54 —0.31 —0.38 0.31 —0.02
82 HEVRULKZS —0.15 0.96| —0.04 —0.18 —0.16 —0.04
63 KL LIHRUE LRSS 0.02 0.91 0.01 —0.29 —0.15 0.27
21 FIBRINFELLAL LA 0.18 0.85| —0.42 0.20  —0.09 0.12
B9 RBEZBPRLONDH 0.14 0.67| —0.00 —0.18 —0.70 0.03
80 FELEIEZTHA 0.58 0.61] —0.42 0.32 0.15  —0.01
72 HHEIRTVB 0.01 0.04| —0.86| —0.37 0.00 0.35
83 FAILTW5 0.12 0.18, —0.85{ —0.30 —0.23 0.31
42 B4V RELZITNS —0.06 0.29] —0.79| —0.25 —0.34 0.32
18 DNZdH-TwB 0.06 0.41| —0.79 0.35  —0.27 —0.01
T RBPELOND 0.25 0.33| —0.79| —0.45  —0.08 0.03
T4 BYEDEED 0.47 —0.30| —0.78] —0.09 —0.19 —0.18
32 BRASTWS 0.52 —0.11| —0.73] =—0.35 0.19 —0.15
4T ROBERELBRA 0.33  —0.41| —0.73 0.09 —0.42  —0.17
50 WBBBH, BETHS 0.59 —0.09| —-0.71| =—0.35 —0.10 —0.13
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1 BED5 %, & EFAb D 0.12  —0.06 —0.28| —0.92] —0.10 0.23
30 THOMmO 0.3 —0.22 0.10;f —0.88{ —0.18 —0.14
55 HRZHOM 0.19 0.30 —0.24| —0.8] —0.20 0.03
51 (A% 0.48 0.10  —0.02| —0.86 0.02 0.12
19 EEDFEGHORY ,RUD, FH L% 0.25 0.36 —0.08| —0.85 0.07 0.27
64 ELOAME 0.12 0.27 —0.19| —0.85| —0.32 0.22
38 HoFH 0.40 0.10 —0.16| —0.85| —0.22 0.17
58 J2IE 0.22 0.08 —0.03| —0.83| -—0.50 —0.05
6 BEDORHLMAX 0.41 0.12  —0.14| —0.83] —0.14 0.30
53 BiE o Liceh X 0.21  =0.17  —0.47{ —0.79| —0.10 0.27
62 TEENKELT5 0.40 —0.06 —0.47| —0.78| —0.01  —0.10
60 FAERMITLE - Tie 0.25 —0.15 0.17 —0.77| —0.04 0.54
54 BEABIFIch, HFE b LTuwisas  0.49 0.08  —0.35| —0.76 0.17 0.12
5 BHXOMURNX 0.23 0.15 0.251 —0.70| —0.49 0.35
56 RNTVARERTWS 0.45 —0.10 —0.56| —0.69 0.05 0.07
0 ByEhic AR SRy 0.55 0.40 —0.18| —0.63| —0.01 0.33
23 HEIERT S b 0.15 0.26 —0.25 —0.12| —0.91 0.07
26 BEBNRIB D 0.01 0.19 —0.39 —0.06| —0.87 0.20
22 FhEHEEs L 0.12 —0.27 0.30 —0.07| —0.84 0.35
35 X 0.29 0.03 —0.43 —0.22| —0.81 0.18
57 BiXhks 0.05 0.40 —0.17 —0.46| —0.77| —0.02
4 s 0.27 0.17 —0.04 —0.32| —0.71 0.53
79 BXWAEINELISRD 0.60 21 —0.10 -0.23] —0.70| —0.20
6 VIo27ALTWS 0.48  —0.09 —0.37 0.37| —0.69 0.10
28 BLLSH, AEAEEFLTWES 0.69 —0.20 0.02 0.15) —0.66| —0.14
8 W DOELINTI - Turieuds 0.09 0.24 0.07 0.09  —0.30 0.91
1 HoME, @ 0.24 0.14 —0.14  —0.48 0.12 0.81
20 BRIEBETHA 0.28 0.03  —0.47 0.24  —0.06 0.80
16 ZERRD S 0.33 0.21  —0.40  —0.01 0.35 0.75
14 HthDIE2 %2/ 0.26 —0.30 —0.05 —0.29 —0.47 0.75
33 BEovh5MnY 0.04 —0.33 -—0.18 —0.58 0.00 0.74
10 BXcizonds 0.03 0.12 —0.53 —0.24 —0.41 0.69
31 HthoLigh 0.23 0.16 0.27 —0.60 —0.19 0.68
9 Homx, B 0.12 0.24 0.27  —0.57 —0.31 0.66
67 AT NS LIS - TuFe s 0.11 0.56 —0.18 —0.35 —0.32 0.65

% 5 K (%) 28.44 7.99 5.29 4.20 4.02 3.28
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CHEERICA VYR E Y MICi A" “EEOHEINEBA DY X I HAIRIE” R - 22
Mo CHEBOEE” “EEDOER Mo 0 EBRBEBRTLAEY. TEHAMLTW 3]
[BA VI REL2TWA] [BEOXRD ] [ROBXHNRLOhE] OFHEWR, =1 X NVDORT
BELRIGETAEDE VLS. i, VAAMERZEWTL, 2FM0RAE LT, ot (B
W) DOOBEAERETHH, MEORELFELC - Twb. BrEas LtHHEOF.LED
BERRMI D BELfTbhsREE (ETHh] LiEh, BNAEThERES LT o8& 2
KRPCEE I DR (EEE] s, L oT EAA-TWS | OEEIL, EEOEEN
WRKELEEFTHLDEVXS.

PE, RBCBTAEEINCEBHZCOWT, SEMMEZ S AL, 22 - RER - I8
Teot= T 3 = VARMLT, 72— &, EEROR, )V XA, £FHOHM, LOFEALLOEMNE
FREh, B LTEShDHERL D, BUOFIRE LTHES RS ERRTH DY, L E
boTwa] (&8 (RAB5] FOHEW, ZOACHEETLEVLD
D. HARF - FEFORELMODD LB &

TEOOME] THOMGT] TEIE [FEFoRE] [FhisihToinwvwd] TEsNF] [~5
VA EOEBIEVATNERL, BIEOLBERABMOLECDOVTE, [HHEKI, HHHoOM
) [BE MO E, Liehd] [FHEORLhLNE], 51 THHRO5[ & LT, 2] FoD
HEM OB XOMOPHIRETARTF LT LD ORS. 25 E8E LTHBLTIHE, Bok
IR BE L2 BT, S5 LTHEBN LD LTWTHE, BrLEZ s EF=
FOE — R PRCKAEE LD, DREmT 5213w, B OMUIRentd,
EERLomhTHIEC L T—RBEETLALE VLS.
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NEN] TREER] (S (8] TREX] THhethux S| (8 (Vv 2 A) [BLL
5, hEXEXLTWA] ODIEANELATL, [F14 53 23] ORTFEHEL LY. B2l
FioZ iz, FMCERL, V5 272 LTEK &I, BEK, @NrtEEhbi v
%

F. BORTF— XS LB2HMNR A7 VA

(HthDEL 7] [HOME] THOME] EER] (X7 AR ULt FOHED
L, ¥hhORERLEDTCEHEEEL2AI L, (BEGOELR L] TBERTEHE] B
FORbLNI] [BEDID ] [HEDO LD FOHANGAEZAZLLLBHZORTLELED
bhid. BE, 2R 550 ONEYHRAEFECIVELIBET LI ENTE, BE
DMBEAEELTITS> Z L XD, HKIED D Tl HEDED BICESN AL L5 hkhb T &
PEINTLWEY . Fi, BZ0RLbLMAE, 120, KO L, MEK AT, Zo20
Lzl o AREL Y, EEEALMEYH L5 bl i nBEAEEDT, BHEORI
JERAY N =AY AN

PLED 62 Ld bR, BEoFE, BT85BS T, IVWBXOE/YH
BT DEECBEATHY, BRBFIANOTRDEELS.

2. BROBWICLIZBELRZBROERICOVLT

WEEY, LB AEREOEEHE (54), 28 KFPOUYRBRICHEL, V X 2BB0OME YT -
TWwWhb% (25%), 3B REHEEE (20%) D3 DDFILH T, BROEVZ I - T, BHEX R
LBSCECRDINE S ER IS E L, 3ol ~6RFIEEVAMEL R LAHIZ60
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HHZREY, TheEEE L, B (stepwise method) K OZEEHEIEE (foward selection
method) % fAV-", 3ODKDHMHH AT ~7c. FORKE, 6HHAITRE LTHE Sh, H5
DABUI D DRl (p<0.0D). SRMICHIBEE DHIAIT - fERE, 18—60%, 2
BE—T2%, 3W-—T5%Thotc. (E2) ThbHDZ End, BRHIEEWTSEPRFIELDXITA
LAY, BEBOBECIDELIVIADhLEELS.

KIZ, 60HBICDWT, 1~ 3HOBEDOFHE L ERFELRD, HERI2 T -7, (FE3)
(1) 1HE 2BEDE

ERELRIOR TERE B LR DHBDOATHD, 2HENEELEL (p<0.05), 1#I
ENIDBEOMA VR ETERN S LDEELLRS. | HARLPERB LRI T
LIZOWT, FEZERIBHD 7 5 7OBBIC B THARBEOREY T TEY, BIZIConT
DRGMUTL BHDEERINS.
(2) 2FEE 3EEOBEL

BIRTFOHDO6HH, 3, 4, B6RFO1IHETORERESR, TT 2BAEZIC
RUVEE 7R T D (p<0.01,p<0.05). 1 RTIENEL RbhieZ 21, hOZE2ED
EWFCONT, BAMEICHEEEZIT > T (28) ERELTILETOE (3B i
BOEHBDEVZD. Fh, [HEOLEY IR (HHE0oh CEART)) E2x0
Biffify7z 2 & TH D, 2RI IFACIHAN, BiiWieZ L wBIL, X0 BHRSEEV2 5. BEH

2 3IBOHISHRER

No. of No. of Percent  Number of cases classifed
Group Cases Correct  Correct Gl G2 G3
Groupl 5 3 60.0 3 2 0
Group?2 25 18 72.0 4 18 3
Group3 20 15 72.0 2 3 15

#3 HEOBAELTIFENAORHEA
LB (N=5) 28 (N=25) 3% (N=20)

H Bl
M SD M SD M SD

E1IRP

9 JIBADTETIL, 3.40 0.55 3.80 0.41 3.15 0.75 2>3  wk

31 ERAED X 513 o Tludeio s 3.20 0.45 3.40 0.85 2.85 0.67 2>3 =k

22 FE 3.00 0.00 3.64 0.64 3.10 0.79 1<2 =
2>3 *

4 BofE 4.00 0.00 3.60 0.58 3.20 0.70 1>3 =

2T whEHLX 2.40 0.89 3.12 0.83 2.55 0.76 2>3

39 BEOfLE 3.20 0.84 3.32 0.80 2.80 0.77 2>3 %

9 HHhoRE 2.80 0.45 3.24 0.78 2.80 0.62 2>3

G 2lF)

59 BEFMELLRA 2.60 0.55 3.04 0.54 3.25 0.55 1<3 =

& 3R

24 BRA 5T Bh 4.00 0.00 3.36 1.04 3.00 0.79 1>3 =

54 BEHE DL D 4.00 0.00 3.56 0.85 3.05 0.83 1>3 =
2>3 =%

53 HEEEXhTWB 3.80 0.45 3.28 0.84 3.00 0.86 1>3 =

FE6HT)

14 ARBETHAH 3.80 0.45 3.76 0.44 3.30 0.64 2>3 *

#x - p <().01 * -+ p <0.05
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Fo THRREHE ) o TiE, 28I, 2O ixhbuwi LTHIOEEST-TWbZ LI
IOENMUICEVZ D,
(3) 1H&E3IFHFDEN

HINFDOIHEE, #1, BF2RFOLAEFh I HBZERR i (p<0.05). HF3IRFD 3
HAC, 1HIAERECAEVERNAALDRIC L3, HEE, BB OREI L TiEEy
fToTwAdZEDRREVZD. T, ZOALNIERONAELRDE, TBAA-TWS] [E
DONE] [BEDOLHD | EFHEOPLTTHALBIZETE DAL L, “Monozentrik” OEHIZ
Lo TTRERZITV, BEORECEFNRBEXYER L CNH LR, BROEL-TRALD
DEERINSL. [BENEULNA] OHFEEZ, 3HALIBCENEERCSL, SHENEEYE -
TEHSZEXBHALTW20AL, | HRXEERBEOBEEYMFE L TV SFHTELTLBLD
LELZTWARLEELLND.

INHLDZ EMnD, 1HL, BIE O &, Monozentrik DER{IZH S X, HAEOPLFTHD
BOECHEEEBLTWHZ Epvbhd. Eic, 2802, [RE] [HBADTECTHILb] &
o L3 TEEMREE Ty THERDRE] S0EAOBEIMUOBCHNE L, SHEDH
WHIZDOWTOBEH#RNE L W25, 3R, THREEXTHD| (HEoo0 | [HOKE] 18
WHBADFTETwigwin] FOHAPMUOFIC TRV, ThSOFHBIZ, thoEEE R
NEBREEDOHEDOHECTTOFATH Y, ThICKTHEHNMEEIS RS hi.

V. ¥ &

BEORIEPRAESICOWTHE LR, UTos@ms e,

() B2oRIYHAETHIERE LT, HBEEHMNOMNBRREROLOELRE] Bkt
BE] [BZORKS) TP EFORELMODODHLEE | (K453 o 7 &) [HEEXExL7E
M5 v A] @6 o0l Ehi.

(2) (FEBOWEE (18, 77 7 TY X AKBEOERE LT - T BE (28, hEHREE
(3% Wilh, BROBEVC L HABEH RAB S OWTHE L.
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