ISSN : 0974 - 7435 Volume 10 I ssue 3

LioSechn o/oyy

A Indian Yournal

—====> FyLL PAPER

BTAIJ, 10(3), 2014 [441-449]

Chineseand foreign men’sdecathlon per for mance comparison and
structural factor correlation test based on SPSSr egression model

Pengfei Zhang*, Jingjing Lu

Ingtitute of Physical Education, Baoshan Univer sity, Baoshan 678000, Yunnan, (CHINA)

ABSTRACT

By consulting lots of documents, adopt grey correlation analysisand factor
analysis to make research on Chinese and foreign decathlon athletes total
performances and each single item performance internal relations and
athletes’ performanceinternal structure, and do comparativeanalysis, find
out Chinese athletes and world level athletes’ performance main gaps,
which provides certain theoretical basis for Chinese men’s decathlon
training plan designing, athletes’ scientific selection and athletics
development. Rey correlation analysis result shows that Chinese athletes
each single item to total performance influences ranked by correlation
degreeas 110m hurdle>100m>long jump>400m> high jump> polevault>shot
put> javelin throw> discusthrow>1500m; and world rank as: 110m hurdie>
long jump>100m>400m>pole vault>high jump>javelin throw>shot
put>discusthrow>1500m. It is clear that domestic athletes still keep larger
some paceswith foreign excellent athletes by comparing in higher special
technique requirement pole vault and javelin throw the two events; factor
analysis result shows that during Chinese and foreign excellent athletes
performance structures, 100m,400m, 110m hurdle the three single items
take largest effects, they can be called as speed, explosive power factor;
discusthrow, javelin throw and shot put the three itemstake the secondary
effects, which can be called as strength factors; high jump effects are the
third ones, which can be called as smart factor. All the four factors are
related to speed quality, thereupon it reveals that men’s decathlon is core
featured with speed. © 2014 Trade ScienceInc. - INDIA
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INTRODUCTION

With Olympic Gamesaswell asother mgor sport-
ing eventssuccessful hostingin China, Chinese sports
have comealongway, but athleticsbackward leve ill
isthekey factor that restricts Chinese sports competi-
tivelevelsimproving, especidly for ehleticsevents’ de-
cathlon competitivelevel andworld athleticslevel gen-

erate hugedifferences, and according to dataanays's,
though Chinese decathl on athl etes catch up with and
surpassworld advancedleve inshort termisgtill along-
term objective, only if we can correctly find out Chi-
nese decathlon backward internal causes, makeim-
provement, learn from each other strong pointsto make
up for shortcomings, achieveleading positioninAsia
during short-term can be completely redized.
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“Theonegetsathleticsgetstheworld” suchwords
explain athleticsimportant rolein sports competitive
court, men’sdecathlonisawaysnamed as“theking of
athletics’, whilesomeonecdl it as*“ironman” competi-
tion event. Athleticsmen’sdecathlon hasbeen formdly
set upinthe 5" Olympic Gamesin 1912, until now the
event setting hasn’t changed, which iscomposed of
100m, long jump, shot put, high jump, 400m, 110m
hurdle, discus throw, pole vault, javelin throw and
1500m.

Usudly factor andysisgenerated factorscanfinaly
achieve naming explanatory by al kindsof ways. Fac-
tors’ naming solutionto each sngleitem, itisimpossible
toarriveat completely balance, sysemand thingsare
composed of multiplefactors, imba anced devel opment
and dynamic changesamong factorsdecidecomplex in
prediction of system and things. Based onthat, thispa-
per according to Chinese and foreign 28 excellent all-
round athletes’ competition performance, adopts SPSS
software respectively making factor analysisand es-
tablishing every sngleitem performanceand total per-
formance multiplelinear regression prediction modd,
inthe hope of better exploring decathloninternal ele-
ments structuresand project rulesfeatures.

CHINESE AND FOREIGN MEN’SDECATH-
LONTOTAL PERFORMANCESAND EACH
SINGLE ITEM PERFORMANCESINTER-
NAL RELATIONSGREY CORRELATION
ANALYSIS

By collected the 11" national games data, select
Chinese and world top 14 excellent men’sdecathlon
athletes as research objects, their performancetotal
scoresand each singleitem scoreasfollowing TABLE
1, TABLE 2 show, it basically represents Chineseand
foregnmen’sdecathlontoplevd.

Accordingtogrey systemtheory, it can regard de-
cathlon asagrey system, and make grey correlation
analysis of selected research objects performance. By
correlation degreeanalysis, itisclear that every single
item performanceeffectsontota performanceaswell
asitspogtioninal-roundtraining.

TABLE 1: Chinese 14 excellent men’sdecathlon
athletes’ each singleitem performanceand tota perfor-
mance

BioTechnology —

By observing TABLE 1, TABLE 2, itisclear that
ahletes’ eech aingleitem performanceand total perfor-
mance hasthe samedimension, it isno need to make
dimensonlesswith data

Sdlect each athletetotal performancex, (k) asref-
erence sequence:
Xo ={ % (KK =1.2,.... 1 ={%, (D), % (2)..... X, (M)}

(Fromwhich , representsthe 4 athlete)
Select each athlete each singleitem performance

X (K) ascomparison sequence:
% ={x (Kk=12,....0 ={x 2),% (2)..... % (M}
(Fromwhich; representsthe; singleitem)

It can get the  athlete comparison sequence x;
to reference sequence x,, correlation coefficient:

minmin[x (t) — X (t)| + pmaxmax|X (t) — X (t)
S t S t

& (k)= ‘Xo(k)_xi(k)‘+pmaxmtax‘xo(t)—xs(t)‘ (1)

Amongthem, p e [0,1] isresolution coefficient.

It is called formula (1) min minjxt) - x(t)| as

two-level minimum difference,

anrr;a%(l‘ ) — x(¢ )‘ two-level maximum differ-
ence. Generdly speaking, thebigger resol ution coeffi-
cient p is, the bigger resolution rate would be; the
smdler pis, thesmaller resolution ratewould be.
Formula (1) defined correlation coefficients data
turn to be excessive dispersive not convenient to com-

pare, thereforeit can adopt average correl ation degree
to make comparison.

380
= k=1

n

r (r; issequencex; toreferencesequencex,
correlation degree) 2

According to Chineseand world excellent men’s
decathlon athletes’ sports performance datatablein
2012 (TABLE 1, TABLE 2) data, apply MATLAB
software programming ca culation, it gets Chineseand
world excellent athletes’ al-round performancesand
each singleitem ones correl ation degree asfollowing
TABLE 3, TABLE 4 show:
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TABLE 1: Chinese 14 excellent men’sdecathlon athletes’ each singleitem per formance and total performance

Rank Athlete 1500m Javelin throw Pole vault 110m hurdle 100m 400m Shot put High jump Long jump Discusthrow Total performance

1 Qi Hai-Feng 643 752 761 872 893 849 699 804 906 769 7946
2 YuBing 594 772 674 888 895 813 744 723 942 754 7798
3 Zhu Heng-Jun 601 705 761 944 929 874 711 697 855 636 7712
4 LiuHai-Bo 640 669 618 832 785 779 673 916 809 713 7433
5 Hao Ming 605 546 820 844 800 747 720 832 772 692 7376
6 Wang Jian-Bo 522 743 731 836 755 709 724 697 835 800 7351
7 Zhao De-Ning 601 680 703 843 835 816 626 645 840 679 7266
8 LuHuan-Yong 629 658 646 794 800 691 695 887 838 623 7260
9 Guo Wei-Zhao 616 671 703 850 837 823 659 723 795 556 7233
10 LiYa-Gui 591 585 674 871 806 794 660 723 847 560 7111
11 Lin Qing-Quan 520 799 618 726 811 753 696 697 734 664 7017
12 YangWen-Liang 640 702 790 728 768 726 620 645 700 695 7014
13 Tang Jun 561 551 618 934 832 739 539 i 730 485 6766
14 Zhou Bin 590 300 703 807 783 755 484 671 779 456 6327

TABLE 2: World 14 excellent men’sdecathlon athletes’ each singleitem performanceand total per formancedatatable

Javelin  Pole 110m High Long Discus Total
Rank Athlete Country 1500m 100m 400m  Shot put
throw vault hurdle jump jump throw performance
1 Ashton Eaton America 721 767 972 1032 1011 963 769 850 1068 716 8869
2 Trey Hardee America 674 838 849 1035 994 904 807 794 942 834 8671
3 Leone Suarez Cuba 744 996 819 917 801 859 759 906 940 782 8523
4 Hansvan Alphen Belgium 795 763 849 83 850 853 819 850 970 835 8447
5  Warner Canada 746 780 819 926 980 899 712 850 945 785 8442
6  Rico Freimuth Germany 695 698 880 989 940 906 782 714 864 852 8320
7 Oleksy Kasyanov  Ukraine 721 661 790 963 961 888 756 794 947 802 8283
8  SergeySviridov Russia 702 865 790 799 910 866 754 794 922 817 8219
9 Kerzen South Africa 768 810 760 955 841 882 715 850 854 738 8173
10 Pascal Behrenbruch  Germany 696 810 819 932 847 813 831 767 850 761 8126
11  Eelco Netherlands 737 720 1004 920 894 868 739 740 903 509 8034
12 Newdick New Zealand 692 735 819 847 838 804 795 767 900 791 7988
13 Barroilhet Chile 629 697 1035 959 821 766 758 850 767 690 7972
14  Gaztia Cuba 689 736 790 944 906 873 758 794 755 711 7956
TABLE 3: Chineseexcellent athletes’ all-round performance and each singleitem correlation degree
Item 110m hurdle 100m Longjump 400m High jump

Correlation degree 0.9123 0.9106 0.9096 0.9064 0.9037

Rank 1 2 3 4 5
Item Pole vault Shot put Javelin throw Discusthrow 1500m
Correlation degree 0.8998 0.896 0.8951 0.8948 0.8907

Rank 6 7 8 9 10

From TABLE 3, TABLE 4, itisclear that Chi- neseathleteseach singleitemtotota performancein-
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TABLE 4: World excellent athletes’ all-round per formance and each singleitem cor relation degree

Item 110m hurdle Longjump 100m 400m Pole vault
Correlation degree 0.964 0.9612 0.9611 0.9584 0.9577
Rank 1 2 3 4 5

Item High jump Javelin throw Shot put Discusthrow 1500m
Correlation degree 0.9536 0.9509 0.9503 0.9495 0.9459
Rank 6 7 8 9 10

fluences rank by correlation degree is: 110m
hurdle>100m=>long jump>400m> high jJump> pole
vault>shot put> javelinthrow> discusthrow>1500m;
and world rank is 110m hurdle>long
jump>100m>400m>pole vault>high jump>javelin
throw>shot put>discus throw>1500m. Compared
with foreign athletes’ ranking, ten singleitems’110m
hurdle, 400m, discuss throw and 1500 meters rank-
ing arethe same, they respectively rank in thefirst,
fourth, ninth and tenth, domestic top three also are
long jump, 100m and 110m hurdle but there are dif-
ferencesintherank, thesethreeitemsall require hori-
zontal speed takes absol ute advantages, foreign pole
vault, javeinthrow arerespectively rankinginthefront
of highjump, shot put, whileitisoppositeat home. It
isclear that domestic athletes still keep larger some
paceswith foreign excellent athletesby comparingin
higher specia techniquerequirement pole vault and
javelinthrow thetwo events, which showsthat Chi-
nese athletes have shortcomingsin high speed, quick
rhythm technica motionscompletion abilities, it should
betaken seriously by Chinese all-round coaches.

CHINESE AND FOREIGN MEN’SDECATH-
LON PERFORMANCE FACTORANALYSIS

Toathletes, it isimpossibleto achieve each item
fully balance. Dueto connectionsexist anongitems,
and eachitem devel opment status decidesathletes’ to-
tal performances, themodd accordingto satistica prin-
cipleand method, use SPSS19 statisti cs software mak-
ing statisticsand handling with 28 Chineseand foreign
men’sdecathlon athletes’ sports performancesand each
singleitem performance, and makesresearch on each
largetypeitemleve tototal performanceeffect.

Correation coefficient matrix test
Themode adoptsKMOtest to makefactor andys's

BioTechnology —

fitnesstesting, input TABLE 1, TABLE 2 datainto
SPSS software, running, and then getsasfollowing
TABLES:

FromTABLEDS, itisclear that KMOtest resultis
0.765 that above 0.5 indi cates datawith poor partial
correationanditisfit for factor anaysis.

Bartlett

Value=173.277, P<0.001, showsthat correlation
matrix isnot aunit matrix; it can carry out factor analy-
gs.

Factor analysis

Extract principal component

Hrst it should convert every variablevaueinto stan-
dard value. In principle, the number of factorsisthe
sameasthat of origina variables, but after extracting
mainfactors, if rest varianceisquitesmall, it can aban-
don other factorsso asto achievethe purpose of sim-
plifyingdata

The moddl sets 10 items as variable, in order,
1500m, javelin throw, pole vault, 110m hurdle,
100m,400m, shot put, high jump, long jump, discus
throw. Regard athletetota performanceassample ob-
servation value, apply SPSSto makefactor anaysis, it
canget asfollowing TABLEG:

From TABLE 6, it is clear according to profes-
siona knowledgejudgment, it selectsfour principal
components. Thefour principal components accumu-
lation contribution rate arrives at 84, 359 that
aboveg v, therefore, it can be thought that the four

TABLES5: KMO and bartlett test

Sampling sufficient degrees

. . .765
Kaiser-Meyer-Olkin measurement.
roximate to chi-square 173.277
Bartlett sphericity ap = 45
degree test
0 Sig. .000

Hn Tudian Jounual
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TABLE 6: Eachitem varianceand accumulation contribution rate

Explanatory total variance

Initial feature value

Extract squaresum and load in

Component

Total Variance % Accumulation % Total Variance % Accumulation %
1 5.333 53.332 53.332 5.333 53.332 53.332
2 1.446 14.457 67.789 1.446 14.457 67.789
3 .927 9.274 77.063 .927 9.274 77.063
4 730 7.297 84.359 730 7.297 84.359
5 .502 5.025 89.384
6 .363 3.627 93.011
7 301 3.012 96.023
8 .183 1.826 97.850
9 51 1.509 99.359
10 .064 .641 100.000

TABLE 7: Explanatory total variance

TABLE 8: Factor load after rotation

Rotational square sum load in

Rotational component matrix®

Component - -
Total Variance%  Accumulation %

1 3.083 30.826 30.826
2 2.582 25.820 56.646
3 1.391 13.913 70.558
4 1.380 13.801 84.359
5
6
7
8
9
10

principal componentsloaded sportssingleitemisde-
cathlon athletes’ scoring uppermost item.

Factor rotation

Generdly, after extractinginitia factors, it cannot
make effective explanation on factors. At thistime, it
tendsto require making factor rotation (rotation); it
makesfactor solution significance more easily to ex-
plain by coordinatetransformation. The purposeof axis
rotationisto change subjects’ sizesineach factor load;
whenrotating axis, it adjustseach factor load sizesac-
cording to subjectsand factorsstructurd relationsclose
level; after axisrotating, let variableevery factor load
get bigger (closeto 1) or smdler (closeto 0), whichis
different from thestatusthat each factor hasdmost same
load beforeaxisrotating, it le.scommon factorsnaming

Component
1 2 3 4
100m 917 192 -.028 .139
400m .882  .268 .106 217
110m hurdle 742 .009 .187 406
Long jump 706 417 279 .026
Discus throw 186  .880 107 .064
Javelin throw 169  .856 165 .051
Shot put 250 .784 179 403
High jump .080 .186 .947 .058
1500m 446 327 .539 .393
Pole vault 292 184 .092 .906

Extract method: Principal component; Rotation method: K aiser
standardized orthogonal rotation method.; a. Rotation
convergent after 5 times’ iteration

and explanatory variables get more easily. After axis
rotating, every common factor featurevauewill change
but every variablecommondity will not change.

Extracted each principa component accumulation
contribution rate after factor rotationisasfollowing
TABLET:

FromTABLE7,itisclear that extracted each prin-
cipa component accumul ation rateafter factor rotation
doesn’t changeand till is 84, 359, but featurevalues
tend to concentrate and valuesall above 1.

By orthogond varimax rotation, after 5times’ ro-
tating, it getsasfollowing TABLE8:
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TABLE 9: Modd Summary®

Adjusted Std. Error
Moddd R R Square .
R Square of the Estimate
1 .995° 991 .986 78.31389

a. Predictors: (Constant), discusthrow, 110m hurdle, high jump,
pole vault, long jump, javelin throw, 1500m, 100m, shot put,
400m; b. Dependent Variable: total performance

FromTABLE 8, itisclear thefirst principa com-
ponent larger load variables are 100m, 400m, 110m
hurdle, and long jump. Second principal component
larger load variables are discusthrow, javelin throw,
and shot put. Thethird principa component larger load
variableishighjump. Thefourth principa component
larger load variableispolevaullt.

Factor analysisresult

From factor analysisresult, it isclear that during
Chinese and foreign excellent athletes performance
structures, 100m, 400m, 110m hurdlethethreesingle
itemstakelargest effects, they can be called as speed,
explosive power factor; discusthrow, javelinthrow and
shot put thethreeitemstakethe secondary effects, which
can becdled asstrength factors; high jump effectsare
thethird ones, which can be called assmart factor; the
minimum effectsitemis1500m, it can becdled asspeed
endurance factor. The four factors structure can ex-
plainthat Chineseand foreign excdllent athletes still fo-
cus on absol ute speed training during training; discus
throw, javelin throw and shot put that rank in the sec-
ondfactorsnot only requireahleteshave sufficient guar-
anteein absol ute strength, but a so they have high cor-
relationswithindividual speed quality, thoughthey are
not remarkablein scoring contributi on rateaspect throw-
ing typeevents by comparing with other typesevents,
under present al-round sport guiding thought of “bal-

TABLE 10: ANOVAP

Sum of M ean )
M odel Sig.
Squares Square
Regression 1.135E7 10 1134536.674 184.987 .000°
1 Residual 104262120 17 6133.066
Tota 11457 27

a. Predictors: (Constant), discusthrow, 110m hurdle, high jump,
pole vault, long jump, javelin throw, 1500m, 100m, shot put,
400m; b. Dependent Variable: total performance

anced devel opment, eliminatewesk events”, thetype
factor effectsare self-evident; only highjump oneitem
ranksinthethird factor, dueto highjump’spower gen-
erated by horizonta speed and vertica speed common
functionsmutud transformation, meanwhileit asohas
specid requirementson athletes’ body shape, specidly
classifiesit asonetype; in speed endurancefactor, it
similarly hasrequirementson athletes’ body shapethat
aredifferent fromthefirst, second factor requirements,
but thefour types of factorsaways correl ated to speed
quality, therefore, men’sdecathlon with the core speed
conformsto current devel opment trend. To men’sde-
cathlon athletes, they should comprehensive develop
eachitemphysica qudity, especidly for speed, strength
and technique, and infuturetraining, it should focuson
srengthen technical agpect training onthebas sof speed,
strength consolidation.

MULTIPLE REGRESSION PREDICTION
MODEL

Givendl-rounditems10 singleitem performances
areindependent variables, tota performanceisdepen-
dent variables. Adopt enter independent together to
makelinear regression, apply SPSS software handling

TABLE 11: Coefficients®

Unstandardized Standardized

M odel Coefficients Coefficients

B Std. Error Beta t Sig.

(Constant) -298.001 232.235 -1.283 .217
1500m 1.396 433 .155 3.225 .005
Javelinthrow 1.134 .200 216 5.677 .000
Pole vault 1.074 211 .180 5.091 .000
110m hurdle  .837 .339 102 2472 .024
1 100m 1.962 482 214 4.066 .001
400m .355 .676 .037 .525 .606
Shot put .363 407 .044 .890 .386
Highjump  1.158 278 137 4160 .001
Long jump .948 .282 125 3.366 .004
Discusthrow  1.170 .230 .196 5.088 .000

a. Dependent Variable: Total performance

BioTechnology —
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with TABLE 1, it can get as following TABLE 9,
TABLE10and TABLE 11:

TABLE 9ismoded ’sgoodnessof fittest; fromtable
itisclear that both square coefficient and after adjust-
ing square coefficient arrive at above 0.99 that shows
modd hashighfitting goodness.

TABLE 10ismodd variancetest, fromtable, itis
clear that £ - 184 987, Significance correlation prob-

abilityis o. poo? » Whichturnssignificant differences.

TABLE 11 isregression calculation processeach
equation coefficient table, fromtable, itisclear that

————, FyurL PAPER

t Testshowssgnificantleve.

Accordingto TABLE 11, it can get relative each
item al-round non-standard regression mode:

Y =—298001+ 1396, +1.134X, + 1074, + 0837, + 1965+ 0355,
+0363K; +11585+09484,+ 1170,

X, — X, areindependent variables, which respec-
tively corresponding represents 1500m, javelin throw,
polevault, 110m hurdle, 100m, 400m, shot put, high
jump, longjump, discusthrow eachitem performance; y
isdependent variable, it representsdecathlontotal per-
formance)

TABLE 12: Comparepredicted valuewith actual value

Name Predicted total performance Actual total performance Prediction accuracy rate
Qi Hai-Feng 7902.37434 7,941.00 0.99513592
YuBing 7833.507706 7,791.00 0.994543999
Zhu Heng-Jun 7843.854998 7,708.00 0.982374806
LiuHai-Bo 7898.012259 7,427.00 0.936581088
Hao Ming 7849.591999 7,370.00 0.934926459
Wang Jian-Bo 7733.213342 7,346.00 0.947289226
Zhao De-Ning 7843.356905 7,261.00 0.919796598
Lu Huan-Yong 7882.3557 7,256.00 0.91367755
Guo Wei-Zhao 7864.222777 7,230.00 0.912279007
Li Ya-Gui 7830.45619 7,106.00 0.898050072
Lin Qing-Quan 7730.492957 7,012.00 0.897533805
Yang Wen-Liang 7898.52487 7,009.00 0.873088191
Tang Jun 7788.761997 6,761.00 0.847986689
Zhou Bin 7829.138226 6,323.00 0.761800059
Ashton Eaton 8011.43 8,869.00 0.903307024
Trey Hardee 7945.818 8,671.00 0.91636697
Leonel Suarez 8043.538 8,523.00 0.943744925
Hans van Alphen 8114.734 8,447.00 0.960664615
Warner 8046.33 8,842.00 0.910012441
Rico Freimuth 7975.134 8,320.00 0.95854976
Oleksiy Kasyanov 8011.43 8,283.00 0.96721357
SergeySviridov 7984.906 8,219.00 0.971517946
Kerzen 8077.042 8,173.00 0.988259146
Pascal Behrenbruch 7976.53 8,126.00 0.981605956
EelcoSintnicolaas 8033.766 8,034.00 0.999970874
Newdick 7970.946 7,988.00 0.997865048
Barroilhet 7882.998 7,972.00 0.988835675
Gaztia 7966.758 7,956.00 0.998647813
Accuracy rate average value 0.939343758
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Input Chineseand foreign excdlent al-round ath-
letes each single item performance into prediction
mode, it gets prediction total performance, and make
comparison between predi cted valueand actua vaue.
It canget asfollowing TABLE 12:

FromTABLE 12, itisclear that model prediction
accuracy averagevaueis0.9393; thereforemode pre-
diction accuracy isvery high. The prediction equation
completely can predict Chineseand foreign excel lent
decathlon athletes’ total performance.

CONCLUSIONS

Grey theory correlation analysismethod is scien-
tific reasonabl e, easy, especially in multiplefactors,
multiplelevelscomprehensveresearch andyd's, accord-
ingto“correlation degree” sizes, it can further find out
Chineseandforeign gap, meanwhileit can providere-
liable and feasible evidence and referencefor improv-
ing and promoting Chinese decathlon even to other
gportslevels. Rey correlation analys sresult showsthat
Chinese athleteseach singleitemtotota performance
influences rank by correlation degree is: 110m
hurdle>100m>|ong jump>400m> high jump> pole
vault>shot put> javelinthrow> discusthrow>1500m;
and world rank is 110m hurdle>long
jump>100m>400m=>pole vault>high jump>javelin
throw>shot put>discusthrow>1500m. Compared with
foreign athletes’ ranking, tensingleitems’110m hurdle,
400m, discussthrow and 1500 metersranking arethe
same, they respectively rank in thefirst, fourth, ninth
and tenth, domestictop threea so arelongjump, 100m
and 110m hurdlebut there are differencesin therank,
thesethreeitemsall require horizontal speed takesab-
solute advantages, foreign polevaullt, javelinthrow are
respectively ranking inthefront of highjump, shot put,
whileitisoppositeat home. It isclear that domestic
athletestill keeplarger some paceswith foreign excel-
lent athletesby comparing in higher specia technique
requirement polevault and javeinthrow thetwo events,
which showsthat Chinese athletes have shortcomings
inhigh speed, quick rhythm technical motionscomple-
tion abilities, it should betaken seriously by Chinese
all-round coaches. It suggests that Chinese coaches
further strengthen ethletes’ physicd training, further im-
proveathletescontinuousgameahilities, let athleteseach

BioTechnology — ammm—

subitem performance get coordinate and bal anced de-
vel opment.

From factor analysisresult, it isclear that during
Chinese and foreign excellent athl etes performance
structures, 100m, 400m, 110m hurdlethethreesingle
itemstakelargest effects, they can be called as speed,
explosive power factor; discusthrow, javelinthrow and
shot put thethreeitemstakethe secondary effects, which
can becdled asstrength factors; high jump effectsare
thethird ones, which can be called assmart factor; the
minimum effectsitemis1500m, it canbecdled asspeed
endurance factor. The four factors structure can ex-
plainthat Chineseand foreign excdllent athletes till fo-
cuson absol ute speed training during training; discus
throw, javelin throw and shot put that rank in the sec-
ondfactorsnot only require athleteshave sufficient guar-
anteein absolute strength, but a so they have high cor-
relationswithindividual speed qudity, thoughthey are
not remarkablein scoring contribution rateaspect throw-
Ing type events by comparing with other typesevents,
under present all-round sport guiding thought of ““bal-
anced devel opment, el iminateweak events”, thetype
factor effectsare self-evident; only high jump oneitem
ranksinthethird factor, dueto highjump’spower gen-
erated by horizonta speed and vertica speed common
functionsmutud transformation, meanwhileit dsohas
specid requirementson athletes’ body shape, specidly
classifiesit asonetype; in speed endurancefactor, it
similarly hasrequirementson athletes’ body shapethat
aredifferent fromthefirst, second factor requirements,
but thefour typesof factorsawayscorrelated to speed
quality, therefore, men’sdecathlon with the core speed
conformsto current devel opment trend.

All-round sportstraining isalong-term and com-
plicated work, it askshigh for athletes’ physica ability
and continuous game ability. Coaches should begood
at learning, summarizing experiences, apply advanced
training methods and ways into scientific training,
strengthen theoretical learning, updateidedss, correctly
learnthemselves statusand athletesthemsealvestraining
features, further improveahletes’ continuousgameabili-
ties, let athletes each subitem performance get coordi-
nate and balanced devel opment. Strengthen coaches
mutual exchanging, go abroadtolearnforeign advanced
training methods, design reasonableand effectivetrain-
ing method by combining with Chinese athl etesthem-
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selvesfeatures, and comprehensiveimprove Chinese
men’sdecathlon athletes’ competitive strengths.
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