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1. WEHR

o) A o AEERA BH MBS thEdd BREY RES £24 9= EHEA
e, p.ooD GEAS RELA EEASE BT 245 ERSSEE BF 84, 3 10
49 BTRTE sigos Sgon BRES HEEE 9 2dcCEge % 1% g

2. AR
19784F 9 H-8 19784 128714
3. AREE % HE

| BREs B BT BB BE 5t 5% Eae Ysigon 2 o] B F
2A Bk 4 KBES THRE BETd 2 BIKEHE S sEEE, 25HAMEKE
= SEEE S HEREEfE 2, 2o 2d o Nk SEEES Yot A4 sde
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Kt BERE A WEstder Bire kgz st /NEELLIT 162714 B24kstd
oh (Fa i 1973 : 111~251)
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R {Eﬁl?’f}cﬂ frEstglon] Bfre cmz dto] PMEERLIT 1714 Zékstdch (2=
3 1973 : 111~251)

2) ThRE

BEGA AEE 9 BIES EANCH BEE omz Sl KT A R4
o (E2 1973 : 111~251) '

2) 27 0|8 ALOE 5%

BeiEe 1978 K AR BReithes slo KkE#E BEG 10, 000mfER T AT oM@
BEE gstor By B2 39 B UT 7R Egkstd ot

)N B |



7ol A o] EFe) kA E BERC T Pk 295

) HH

TKKR H#ists R WiEstgder Bie kg2 3t kg ITFE &9 3o 3
ggslech (F=% 1973 ¢ 111~251)
L v MER

TKEKR A HNERS HRstd MEstgdos BEfis kgo? 3t kg LFE 84
shed kst ATh (FmF 1973 : 111~251)

©) EAe]

PATR S RS BEsdon 3~4zd 10 HEES Hol HEe B@s4 23
AL HEol A oot BAEBS EEstE k. (Fay 1973 : 111~251)

30 §ol Higslel RAEHE Bt (Fay 1973 ¢ 111~~251)

o) A Fox Fi7 | |

TKK:: BiiEfees saste 2 NEstd BAMs NEEs st BfrE cmz
ste] em BLTFE whEd st RagkstA vt (£ 1973 : 111~251)

B) Side step

200 st BAEMS FakSAc. (2% 1073: 111~251)
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(273 1973 : 111~251)
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Fig. 1. Vertical Jump
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o (Fa 1973 111~251)
L) RABE BIRE
Astrands} Rybmingd] nomograme] 9ote] BABE BRES HEII oW BABHE

BfrE [/ming 3ty BEE BEERE BEfs mi/kg/mine 2 3t Fgkstgch. (EH,

1975 : 370~386) ' .

©) Harvard step test
Eol 50ome] W RS 150 0ES] WER S5 WSt 23 % 150 I A2y
B 30RR 2470 3 W 2EE 30RM 350 fﬂi%ﬂ 0RO MKEHE ME St Harvard
step testfEBE Rt MEER BT 6 7HA EEkSHATh (a3 1973 111~251)

AR} emz she] JNEEE DT LA7bA RS (MR, SR 1977 5 230)
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Fig. 2. Bend form
5) Mk BB »
BRSO BRI B 2,3(KkBad s Ao Bif, 1973:331)3 7o]dle] LB

Wbeoz R¥ AET/AS S BT BEEEY HiAT RS NEs Hfrs
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Fig. 3. Ground length of expended leg

Table 1. Physical constitution and speed skating record of the subject

Item

Age Body | Body | Thigh | Lower Skating speed record (sec)
. . circam- | limb -
) belght | weiEht | fecence | length | soonr | 1 ooon | 1, 500M | 3, coont | 5, 000n
Subjeer | | em) | G | (em) | (em) | POOM |1, 000MYL, 500M3, 000M) 5, 0
H.G.D 20 168.7]  65.4f 55.0]  76.8 15.00 89. 0| 139. 0®)| 264. 0®)| 495. 0@
Y.H.G 19 | 176.00 67.3 5.0 - 80.6 45.5®)| 91.0®)| 140.0®)| 289.08) 483.00
K.Y.W 19 175.6] -71.4  55.00  80.8] 43.50)| 90.8®)| 138.7@)| 306.26)| 490.7®
0.Y.B 20 158.8 540/ 50.50 69.5 45.1@] 92.30) 141.7®)| 297. 3@)| 484.3®
C.H.Y 19 174.4) 647 5400  77.4 44.0®)] 92.0@)| 138.0®) 288.0®)| 504.06
L.J.Y 19 | 166.5 6420 55.8 747 50.0®)| 95.3@) 163.3©)| 347. 0@ 588.00
K.G.Y 19 176.9) 70.2|  55.5|  84.5| 49.1®)| 100.7®)| 158.0®| 330.0@! 538.00®
" 0.H.S 18 7.4 66.0] . 53.0]  76.9] 46.1@ 95.0@)| 143.5@) 328.8®) 560.5®
K.G.C | 18 162.5 . 57.5 50.0]  71.9- 46.0®] 98.0®)] 148. 0@ 331.2®) 550.4D
A.B.H 18 | 1626 60.5 520/ 7.6/ 5100 107.00)| 167.00) 331.40) 500.2®
Mean 18.9] -169.3  64.1] 531 76.5 46.5 | 95.1 |147.7 | 311.4 |528.4
Standard 0.7 66 54 23 47 26 | 55 109 | 264 | 423

* Ranking of speed record
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Table 2. Physical fitness of the subject
Item Back Leg strength{ Pull-ups . 4Sit-ups Side step | Standing Vertical
strength ‘ long jump jump

Subject (kg) (kg) (Time) (Time) (Time) | {cm) |(kg'm/sec)
"H.G.D 125 194 5 25 33 234 297.9
Y.H. G 136 194 8 26 42 229 280.9
K. Y. W 138 167 5 28 31 233 256. 4
O0.Y.B- 105 125 10 27 38 224 319.9
C.H.P 120 172 10 25 40 242 290.6

L.J.Y 100 120 - 8 24 35 239 268

K.G. Y 123 154 7 - 27 36 228 203
0.H. S 147 114 20 23 37 213 204.2
K.G.C 105 119 10 20 32 216 228.5
A.B.H 96 150 8 23 31 206 229.3
Mean 121. 1 1 160.1 9.1 24. 8 35. 5 205. 3 274.9
SD 17. 8§ .33. 4 4.3 2.4 3.8 65. 1 31.9
C V(%) 14.7) . 20.9 47.3 9.7 - 10.7 31.7 11.6

ltam grupk Breath holding time(sec) Maxium Osintake Arterial Harvard

exion

‘Subject (cm) Normal After load I/min ml/kg/min pluse step index
H.G.D 22 45 25 4. 5§ 68. 8 81 - 90.9
Y.H.G 27 96 35 6.0 89.2 84 114.5
K.Y.W 19 120 25 3.7 51.8 . 69 8.8
0.Y.B 20 41 30 2.7 50. 0 67 96.8
C.HY 25 55 72 3.4 52.6 80 98.0
L.J. Y , 19 71 11 3.8 59.2 Gl 93‘. 7
K.G. Y 14 52 27 3.9 55. 6] 57 98.7
0.H.8 16 80 29 5. 4 81.8 60 118.1
K.G.C 11 23 10 4. 3 74. 8 64 113.6
A.B.H 13 30 20 - 3.5 57.9 65 104.2
Mean 18.9 61.3 26.4 4.1 64.2 68. 8 101.7
SD | 5.1 30.5 15.2 0.9 13.7] 9.6 10.4
CV(%)- 27. 4 49. 8 57.6 21.9 21. 3 13.9 10.2

SD : standatd deviation |
CV : coefficient of variation

L #h o pmiEEaE

I f% 2 #K

% 104 2o E SRHES 7 2000 BT 1040] M 1) D R2ERANS BE
§ #ERE # 20 vehd vieb 2o,

B EHEHA HHY FEEE 121015 160. kg o HAz Avem

Hikol BF
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B 1~5% wE e Bol et dod Ba MAAAE TRE 24 A HE
ASNAE QA0 QB Yo 9.15F 24.83) G EhEbEel side step® 35, 5[
oh BB AAE Al BEBE 44 205.3cme} 274 80l QuE 23 o) B Fgko]
BHE 1~5% s BAte) e Eavh Tk 9% Sez FIJE 18.5mPE
9 94 1~5% HieE Rige 6~10% wigEET 959 ERTe ¢ & At &
AN FHFAMNAE Gt BBEHEA 44 6133 26403 & 1~6F Bk
o 0l H% BERENAT. BARKERES 9T H% 95 4.1, BE ke 64.2ml
of 9Ev 1~5%S HiEst 1~65S) HiE 2ot tha BolA ) ke %E T
A stk BEEEEIIA K8 LB 1~5BBREAA e =& ERC A
Harvard step #8(E (S2% 1073: [11~251) 1017802 BT RES e glesl 1~5
& 6~10% £t 92 YR gy 138 NEEEZAA 53 A48 995, 9
Ao] WEHEA AL e HE R BREHCT o BAMS # Btk Lk @)
WEEE o8 BEY EHEFS} GARE A NERF(FLY 1978 407~409)2] HIE(E
T HEE) B9 Be 2R e ¢ & gk WA, side step test, 4F Foz F9
A, €9%7], Harvard stepiglie] 2<% BARERE(E23 1073 07~100)°] 4 152. 2kg,
38.8[0, 19.5cm, 48. 4%, 125, 2Bi<lw] wbste] ABFEAA = 121.7ke, 35.5[, 18.6[H,
6138, 10L78o 2 2@mes H4 BRI $U3/d4: & E@AddS. Bk
BEBRENA S BAARET 52 0ml/kg/mine) GO0 AP AE 64. 2ml/kg/mine.
= B3 BRI 1Y 28RN BREERENY MRS #WED @F 1973
15~38)0] HA—MBEY RARKHN £ Pl 1 BEMESY 3% 70.75 72.4ml/

Table 3. Sham test of skating form on ground of the subject

Item . Buttocks
betévzg;eezgg}& o G‘round length of expended leg Bﬁétig}:ll;s hﬂgl};t {g;]ovgﬁr
Subject leg and ground Right | Left .~ Mean (em) %) €
H.G.D 60. 8 62 67 64.5 67 87.2
Y.H. G 63.3 66 60 63.0 72 89.3
K.Y. W 66.3 58 58 58.0 74 - 915
0.Y.B 6.6 57 58 5.5 | 70 92,0
C.HY 73.0 69 56 62.5 74 - 95. 6
L.J.Y 63.7 66 63 64.5 67 89.6
K.G. Y 71.2 7 69 - 70.0 80 94.6
0.H.S 67.4 N 64 C640 71 92.3
K.G.C 68.7 | . 69 64 66.5 67 93.2
A.B.H 65.2 0 | 70 70.0 65 9.8
Mean 66.7 63.0 66.0 64.1 70.0 . 9.6
SD 3.7 2.9 | 3.2 4.2 | 6.0 2.5

SD : standard deviation
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kg/minztz $&F o QAoh, T A 59 250 bkl BED BREAA A O
Bt $5EE (E, 54 1071 : 142~153)0] Aol E %?ﬂw Folrch F#ES KEER
o HLES T BEAAS BET ME doby @ 23 —Fez g

2. WERe 3 BRI

HE MEEES 3 BEEENES WED KRS % 34 BE st 2ok LA =70l
= stroke® sh: FHSH HETE) A T 66.7°%0H 1~5EF 6~10% PREE
SHT THEMES 66.0°9 67.2°24 230 ke W=t ERE Q0. =3 B
232 AN Ao Ml KET 7AX g Bol: 70.0cm, o1& FhAols HEz 3
e 01.6% e BRHEY AdoSEekS Bpel HE ERE 29z ggd 2y
2o BEBfFl A WIS Bifel 2 FolA 270 E9 BfF patternse &
Age glo} 2o Bk BLste training®] RS Aokw HET v} Aok (M,
F#:J1i, 1977 : 230)

3. AIjo|=ges&T REEBE 2| W%

Wt 10%0] 7 2oz 2ol WEE 500m, 1,000m, 1,500m, 3,000m, 5,000me|

Table 4. Colrelation coefficient between speed record and 18 test rariables

Variabi Speed record goom | 1,000M | 1,500M | 3,000M | 5, 000M

ariable
Body height - 026 | —0.20 | —0.29 | —0.19 | =030
Body weight T_0.94%% —0.20 —0.12 —0.71% —0.13
Lower limb length —0.14 | ~0.21 | —0.18 | —0.13 —0.28
Back strength —0.56 —0.52 —-0.64% | —0.34 —0.45
Leg strength —0.37 —0.36 | —0.50 —0.47° —0.31
Pull-ups : : —0.31 0.87*% —0.92%¥ 0.32 0.31
Sit-ups ‘ —0.30 | —0.42 | —0.31 | —0.42 | —0.64*
Side step —0.27 —0.39 —0.38 —0.31 —0.41
Standing long jump —0.38 | —0.67%| —0.36 | —0.42 —0.46
Vertical jump —0. 40 —0.61* | —=0.50 —0.49 | —0.56
Trunk flexion v —0.51 | —0.74% —0.58% | —0.71%*%  —0.67*
Breath stop (Normal) -—0.37 —0.50 —0.87 | —0.10 —0. 33
Breath stop (After exercise) —0.28 —0.35 —0. 42 —0. 46 —0. 58%
Heart rate  _0.58% | —0.62% | —0.64%| —0.88 —0.69% .
Harvard step index A 0. 87** 0.27 0.39 0.28 0.25
‘Acute angle bet, legand ground | —0.10 0.25 0.24 | —0.03
Ground length of expended leg 0. 76*% 0. 78** 0.55 0.45
Buttocks height/Lower limb length —0.09 0.35 —0.01 0.29

* Significant at 5% level (Value of r above 0.5760)
#* Significant at 1% level (Value of r above 0.7079)
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Table 5. Partial regression coefficient and F-Value

Dependent Variables (speed record)
Independent Variables —
: 500M 1, 000M 1, 500M 3, 000M 5, 000M
Physical constitution . .
Body weight 0. 299 0. 091 0. 349 0. 248 0. 432
Body length ' —0. 500 —0.328 —0.518 —0. 310} —~0. 283
Lower limb length 0. 256 0.192 0. 229| 0.079 —0.159
F-Value ) 0. 750 0.273 0. 885 0. 298 0.703
(F0.05=4.76) (NS) (NS) (NS) (NS) (NS)
Physical strength
Leg strength —0.167 0. 158 —0. 226 —0.474 0. 268
Vertical jump —0. 227 —0. 635 —0. 368 —0.991 —0.519
Sit-ups —0. 194 ©0.427 . —0. 107 ~0. 953 —0.724
Trunk flexion 0.234 —0.770 0.229 0.978 0. 591
Breath stop- after exercise 0. 197 —0. 200 0. 098 0.662)
Heart rate ~{. 453! ) —0. 479 —0Q. 997 —0. 799
Side step, —0. 094 0. 574 —0. 054 0.674 - —0.278
F-Value : 0. 273 0. 158 0. 457 0.184 0. 290
» -(F 0.05=19.36 or 8.94) 19. 36(NS) 8.94(NS)| 19.36(NS)| 19.36(NS) 8. 84(NS)

NS : Non-Significant at 5% level

a4t 188 PSEEE RIS BRI B 49 2o @ =: BHS0] &M= 29
gkl WNE BREE A Y FEERRE % sld 2E ulsh 2ok 500maEek
3 Bl HEmd AWNGS e EES BE U FEEHS WL BEBEY stoke
R0l flor 1,000mel A BEED, Fkdk, LW R REEBEY mRRZ Ak

1,500me) A& 577, BAel, kb, DM, 3,000mol A B, M, LA

5,000me] 45 S TA 077, Tk, LHMET. koA 29 dAz 2vjels el
DRSS WFT 2o BB = HEAT, TRk, LR A YEES B
Qo] B S ME 999 ¢ & Ager 43 EIEEEE 500m, 1,000me]dE
WE, WE R EEB(eel 2 MG L500mpiE ME AT Rk EREe]
EHN BRYE ¢ 5 Aok 28 R Y THEEY do: A9 kel sdd. &
A % FEES Q9o BAFAA BH, KBS $H57E 100omoly EEAA,
B EBIER 8 $HEE BEEEEAA ot e 2$¢ ¢ 4 9k 1,500me] 4
o, BESERECLA 48 WU, Wk (REMHE, TTOSREC 20 =Rkt HHe ¥
oted] o] (JWH, B, 1971: 142~153)% 2| o] EEFe] oA Flkike WAL Bk
o} forme| EEAET EES WG Qoo urk AR FEAEIS HET A —BEHn
ek, WHHE BEAGHGHF FEA Q= Aoz kK ERE, KB QAAEFIA B
8 WA 9 d AolA ek A ERFIAE 250 =T v S control] 44% £
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g FHHY BEFE T 5 AQch Dbk 2 2dom 209 Haks s, B
71 9 RERSE R ~dox kel YL HEE RERKEEA HEY KRS
Hel % 5ol4 wiwhsh Rol sslol= ikl BEE FE BE, BN 2 WREREE
93 REEFEE FEHAA] £ DAk oA BEGY FEEERS 94 2T A
2 ZE HREY #o A9 A% Qe 29=9 WEY BAUEES EEY HE
fERY ket 47Ags avolz asllolge Edol @ FAMALES A3t oS AmE
00 HEDBH ML S LETE ¢ £ 9.
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A Study of the Physical Factors That Influence the Bettering
of Speed Skating Records

C. W. Kim
Cheju National University

Summary

The purpose of the study was to determine the physical factors related to the s;ﬁeed

records of speed skaters. Ten speed skaters participated in this study were selected from

two university and eight high school students.

The results are as follows:

1.

Body weight, circular function of the body, and the data from sham tests are highly
correlated with speed skating records. There is also a significant relationship among

potential powér fiexibility, back strength, and muscular endurance in the 1,500-

‘meter skating race.

A comparison was made between long-distance and short-distance skating records.

Body weight, potential power, and sham tests greatly affect the speeds in short

* distances. However, flexibility and circular function are related to long-distance

speed skating records.

Even though no significant correlation exists, there is a tencency to relate speed
records to back strength and breath-holding time before exercise in the short dis-
tances, and to leg strength and breath-holding time after exercise in long-distance
skating. ' v '

The partial coefficient based ;)n body weight, physique, and respiratory function on
speed records showed that no significant correlation exists arﬁong the factors

measured.



