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ABSTRACT

Modern sports competition is participating each party with its unique
winning system makes mutual confrontation and constraints so asto obtain
victory process, in Taekwondo competitive sport, every party has
comprehensive, intensive, random and open features, in order to let athletes,
coachesand organizer have aclear cognition on sport competition structural
features, the paper takeswomen taekwondo event as an example, researches
on sport competition structure based on analytic hierarchy process. In
research, on the basis of passing consistency test, it solves each indicator
weight and weighted value, which provides basis for taekwondo
competition structural features selective analysis, finally it carries out t
analysis of three layers’ key factors, it gets importance degree ranking
rationality obtained by weight values that provides research methods for
mass athletes and coaches in sport competition structural exploring and

analyzing process.

INTRODUCTION

Taekwondoiswell received by theyouth, the sport
isconstant devel oping in China, people pay moreand
more attention to the sport competitivefeatures, inor-
der to make peopl e have ascientific understanding of
taekwondo sport competition structure, the paper takes
women taekwondo as an exampl eto andyze the sport
competition, inthe hopeof providingtheoretical basis
for sport competition structura anaysis.

For sport competition structura researches, lotsof
people have madeefforts, just by their efforts, let cor-
responding athletesand coaches scientificand calmface
new rulesand new opponentscompetitions, theresearch
promotion providesmorefertile ground for sport tech-
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nical innovation and new sport emergence, fromwhich
LiuJian He(1997) made systemati cal research on sport
competition va ueefficacy, competition and winning as
well ascompetition organization management threeba:
scproblems, givesadetailed analysisof winning prob-
lems, which buildsfoundation for next research devel -
opment!¥; HuYi-Hai etc.(2009)took same match con-
frontation group as carrier, adopted AHP analysis
method defining competition structurefour levelsele-
mentsweight va ues, it got that constructed sport com-
petition hierarchica structurewasreiable, dementsin-
terna structures cons stent and obviousfeature concl u-
siong?; Gao Ping etc.(2013) applied AHP analysis
method to research on Chinese women taekwondo
sport competition structural features, it got each layer
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element weight, and analyzed modd analysisrdliability
onthepremiseof obtaining weight, which made state-
ment for women taekwondo sport competition struc-
turd key e ementt3,

The paper onthebasisof previousresearch, it ana-
lyzeswomen taekwondo sport competition structural
features, in the hope of making contributionsto mass
athletes and coaches having a better seizing on each
Sport competition structure.

WOMEN TAEKWONDO COMPETITION
STRUCTURE GENERAL STATEMENT AND
HIERARCHICAL INDICATORS

Sport competition hierarchical structural feature

In 1995, Chinaformally organized taekwondo,
overd| guidingthoughtsfor theevent competitionisdriv-
ing to construct just, fair, and open domestic competi-
tion platform, reflecting and advocating “Training do-
mestic against externd’ thought, in order to strengthen
taekwondo competition appreciation and fairness, itis
required to proceed according to certain regulationsin
competition process, in order to | et athletesand orga-
nizer haveathorough understanding of competition, the
paper makes research on women taekwondo sport
competition structural features, inthe hopeof extract-
ing competitionresult maininfluencefactors, which pro-
videsbas sforimproving competition structure.

Taekwondo competition structureturnsin hierar-
chical feature, thefeatureis concentrate reflection of
sport competition congtitutive each d ement feeturesand
structura festures, if it can make scientific and reason-
ableanalysisof sport competition hierarchical features,
then it can comprehensivelearn sport competitionin-
ternal construction, besides, it can make clear sport
competition hierarchical e ements.

Sport competitionisakind of systematica project,
thesystem includescompetition design, before compe-
tition training, competition performance, competition
guaranteeand competition evauation aswell asseverd
basi ¢ segments, according to competition preparation
process and implementation process basi c programs
and compogitiondements, it can get asFigure 1 showed
sport competition framestructure.

InFigurel 1~15 arerespectively represents. com-

petition process, competition preparation, competition
referee, environment influence, present command, sdlf-
diagnostics, opponent diagnostics, environment anay-
ds, competition design, state adjustment, competitive
playing, competition evauation, logistica support, medi-
cal and scientific support and competition rule.

1
v e L7 J[ s |
Figure 1 : Sport competition frame structure schematic
diagram
Taekwondo competition hierarchical structural €-
ementsindicators

For women taekwondo competition process struc-
tural features, it summarizes as Figure 2 showed
taekwondo competition hierarchica framediagram, and
makes definition description to each hierarchica indi-
cator.

TR AR

Figure?2: Taekwondo competition structural framesche-
maticdiagram

InFigure2, Q representstaekwondo competition;
A~B respectively represent before competition partici-
pating design, court factorsinfluence, during competi-
tion actud fighting performanceand after competition
participating eva uation; A 1~A 3 respectively represent
before competition statediagnose, participating design
construction and before competition state adjustment;
B1~B3 respectively represent competition environment
influence, competition ruleinfluenceand competition
support influence; C1~C3 respectively representsath-
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letes’ competitive playing, coaches present command
and referee competition judgment; D1~D3 respectively
represent after competition recovery training, partici-
pating result eval uation and participatingwork summary.
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Under A1~A3,B1~B3, C1~C3and D1~D3indi-
cators, it respectively exists corresponding asA1ll,
Al12and A13threelevdsdementsindicators, threelev-
e sdementsindicators contentsas TABLE 1 show.

TABLE 1: Threelevelselementsindicator sdefinition table

Indicator
Symbol  Indicator description  Symbol Symbol Indicator description Symbol  Indicator description
description
Physical ability state Competition area Competition physical
All B11 C11 D11 Body recovery status
diagnose weather effect ability allocation
Technique fighting Audience atmosphere Competition technical and Psychology recovery
Al12 B12 C12 D12
state diagnose influence tactics response status
Court fecility Competition Ability adjustment
A13 Mental state diagnose B13 C13 D13
influence psychologica self-control status
Competition
Competition objective
A21 B21 Latest rule influence Cc21 Court observation ability D21 performance
positioning
evaluation
Competition thought Competition methods Analysis and decision Performance indicator
A22 B22 Cc22 D22
mobilization influences ability evaluation
Participating plane Competition schedule Language expressive Competition rank
A23 B23 C23 D23
appointment influence ability evaluation
Physical ability state Scientific research Training effect
A3l B31 C31 Referee judgment way D31
adjustment service support summary
Technical and tactics Medical service Participating process
A32 B32 C32 Referee judgment scale D32
state adjustment support summary
Logistical service Referee professional Participating subject
A33 Mental state adjustment B33 C33 D33
support ethics summary

WOMEN TAEKWONDO COMPETITION
STRUCTURE HIERARCHICAL STRUCTURE
MODEL

Analytic hierarchy processimplementation steps

STEPL.: Construct paired comparison judgment
Metrix

Every layer lement relativeto last layer oneele-
ment singlearrangement problem canbesmplifiedinto
aseriesof paired elementsjudgment comparison, in
the paper it introduces Saaty(1-9 ratio scale measure-
ment table), and then writesinto matrix form, asTABLE
2 shows Saaty(1-9 ratio scale measurement table), as
TABLE 3 show judgment matrix form.

STEP2: Convert initialized judgment matrix into
comprehendvejudgment matrix.

At first, according to geometric mean calculation
method ca culateinitiaized judgment matrix eachindi-
cator paired comparison vaues, and convert theminto
find matrix, after that, for find matrix, accordingtofor-
mula(1) showed cal culation method, it can get com-
prehensivejudgment matrix:

A@S)=a(s), Jnxn

a; =k* ’ﬁa(s)ij ’

S=1121”'1k;i1j=112|”'1n

@

STEP3: Cdculatecomprehensivejudgment matrix
maximum feature root corresponding feature vectors,
and then normalize the vectorsthat are each indicator
corresponding weights,

At first normdizeevery column of judgment matrix,
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TABLE 2: Saaty (1-9ratio scale measurement table)

Scale scores Paired importance degree Definition
1 Equal important Indicates two factors have equal importance by comparing
3 Slight important Indicates one factor is slightly more important than the other one by comparing two factors
5 Basic important Indicates one factor is obviously more important than the other one by comparing two factors
7 Really important Indicates one factor isintensely more important than the other one by comparing two factors
9 Absolute important Indicates one factor is extremely more important than the other one by comparing two factors

2,4,6,8 in-between adjacent important degree  Two factors comparison importance degree is between above adjacent judgment

TABLE 3: Judgment matrix form

A, By B, - B,
Bl bu b12 bln

BZ b21 b22 b2n

Bn bnl bn2 - Db

nn

normalizeisnormalization processing, after thet for judg-
ment matrix after normalization, adding by column and
let every column sum compose column vector, then
normalizethe column vector after adding sum of col-
umn, sothevector ismaximum fegtureroot correspond-
ing featurevector, findly it getsmaximum featureroot.

STEP4: Comprehensivejudgment matrix conss-
tency test.

Conggtency indicator C| computational methodis

asformula(2)show:
Amax =N
“="n-T @

When comprehensivejudgment matrix hascom-

pletely consistency, Cl =0 when ¢| getsbigger, it
represents consistency gets poorer, in order to define
satisfaction membership of CJ , thispaper introduces
1-9 order matrix average random consistency indica-
tor j| , asTABLE 4 show.

When comprehensive judgment matrix order is
above 2, judgment matrix consstency indicator C| and
sameorder averagerandom consistency indicator R
ratioiscalled judgment matrix random cong stency pro-
portion CR, when CR < 0.10, judgment matrix has
satisfaction consistency, otherwiseit needsto adjust

TABLE 4: 1-9 order matrix aver agerandom consistency indicator

1 2 3 4 6 7 8 9
0.00 0.00 0.58 0.90 1.12 1.24 1.32 1.41 1.45
judgment matrix. According tothemethod, it can get asTABLE 6

Taekwondo competition structure hierarchical
analysiseach indicator weight defining

Take C11, C12 and C13 asexamplesto establish
hierarchicad andys sjudgment matrix, and runthejudg-
ment matrix, it solvesthreeindicators corresponding
weights, asTABLE 5 showshierarchica anaysisjudg-
ment matrix.

Accordingto TABLE 5judgment matrix, it can get
asformula(3) showed threeindicatorsweights:

1 3/5 4/5 [ag] (030
5/3 1 4/3t—Jo,t=1035 3
5/4 3/4 1| |ogs (033

showed threelevelsindicator weight and weighting.
Similarly, it canget asTABLE 7 showedfirst level
indicator and second level indicator corresponding
weight and weighting.
Input TABLE 6 and TABLE 7 datainto formula

TABLE5: Hierarchical analysisjudgment matrix

Indicator C11 C12 C13
3
C11 1 — E
5 4
5
C12 — 1 §
3 4
C13 ﬂ ﬂ 1
3 5
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(2) tomakecons stency test, it gets cons stency coeffi-
cientC| = 0.004 , by searching TABLE 4 showed av-
erage consistency indicator R| =0.58, it gets

Cl

CR= Rl 0.0069 < 0.1py calculation, soas TABLE

4 showed wel ght meets cons stency.

Taekwondo competition structureeach hierar chi-
cal indicator element arrangement

AccordingtoTABLE 6 and TABLE 7 second level
indicator and third level indicator weightingaswell as
first level indicator weight, it can get corresponding in-
dicatorsimportance degree arrangement in the same
layer, according to the principlethat the bigger weight
isthe higher importance degreewould be, it can get as
TABLE 3 showed each indicator importance degree
arrangement inthesamelayer.

WOMEN TAEKWONDO COMPETITION
STRUCTURE HIERARCHICAL IMPORTANT
INDICATORSANALYSIS

First layer indicator analysis

Infirst layer, it totally hasfour indicatorsthat are
respectively A, B, Cand D, corresponding importance
degree arrangement isC>A>B>D, C corresponding
indicator content isactua combat performanceduring
competition, thesegment isdirectly decidestagkwondo
athletesachieved performance, and the segmentiscom-
pleting by coaches and athletes subjectively, thetwo
combination can common reflect athletes subjective
playing degree.

A indicator corresponding content isbefore com-
petition participating design, the segment istheresult of
coaches and athletes mutual cooperation, which can

TABLE 6: Threelevesindicatorsweight and weighting resultstable

Indicator Weight Weighting Indicator Weight Weighting Indicator Weight Weighting Indicator Weight Weighting

All 0.315 0.031 B11 0.341 0.024
Al12 0.357 0.035 B12 0.375 0.026
A13 0.328 0.032 B13 0.284 0.020
A21 0.333 0.038 B21 0.369 0.028
A22 0.333 0.038 B22 0.343 0.026
A23 0.334 0.038 B23 0.288 0.022
A3l 0.312 0.032 B31 0.302 0.021
A32 0.324 0.033 B32 0.347 0.024
A33 0.364 0.037 B33 0.351 0.025

Cl11 0.308 0.037 D11 0.311 0.015
C12 0.359 0.043 D12 0.328 0.016
C13 0.333 0.040 D13 0.361 0.018
c21 0.333 0.034 D21 0.269 0.011
Cc22 0.333 0.034 D22 0.359 0.015
C23 0.334 0.034 D23 0.372 0.016
C31 0.347 0.040 D31 0.333 0.014
C32 0.366 0.042 D32 0.333 0.014
C33 0.287 0.033 D33 0.334 0.014

TABLE 7: First level indicator and second level indicator weight and weighting result table

Indicator Weight Weighting Indicator Weight Weighting Indicator Weight Weighting Indicator Weight

Al 0.313 0.098 B2 0.351 0.076 C3 0.342 0.116 A 0.312
A2 0.363 0.113 B3 0.326 0.070 D1 0.368 0.049 B 0.216
A3 0.324 0.101 C1 0.357 0.121 D2 0.310 0.042 C 0.338
Bl 0.323 0.070 Cc2 0.301 0.102 D3 0.322 0.043 D 0.134

provide pre-arranged planning for formal competition
and help athl etes accidents provide pre-handling plan,
and Cindicator corresponding court factorscanindi-
rect affect athletescompetitiveleve playing, thoughthe
indicator factor cannot promoteto main factor, it will
generateinterferenceto athletes’ competitiveness, if it
canavoidtheseinterference, and thenit can ensureath-
letes have stableplaying; D indicator corresponding

content isafter competition organizing, thoughthe seg-
ment hasno big relationswith competition winning, it
will begreat helpful for athletes’ sportsinjury relieving
and sportsexperiencesextracting, if it canscientificand
reasonabl e apply the segment, it can provide basisfor
athletesfuturedevel opment.

Thesecond layer important indicator analysis
The second layer indicator, accordingto TABLE 8
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TABLE 8: Taekwondo competition structureeach layer indicator importancedegreearrangement table

First level indicator Arrangement Second level indicator Arrangement Third level indicator Arrangement

All 18
Al Sixth Al12 10
A13 16
A21 5
A Second A2 Third A22 6
A23 7
A3l 17
A3 Fifth A32 14
A33 8
B11 23
B1 Eighth B12 20
B13 27
B21 19
B Third B2 Seventh B22 21
B23 25
B31 26
B3 Ninth B32 24
B33 22
Cc11 9
C1 First C12 1
C13
c21 11
C First Cc2 Fourth Cc22 12
Cc23 13
C31
C3 Second C32 2
C33 15
D11 31
D1 Tenth D12 29
D13 28
D21 36
D Fourth D2 Twelfth D22 32
D23 30
D31 33
D3 Eleventh D32 34
D33 35

provided arrangement; it can get 12 indicatorsimpor-  competition subject isparticipating performance main
tance degree arrangement, asTABLE 9 shows. reflection way, tackwondo athleteslevel s playing de-

From TABLE9arangement, itisclear that coaches  greesdecide competition result evidence performance,
have very high focus on competition subject, because  therefore C1indicator corresponding content athletes
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competitive playingimportancedegreeisthelargest, in
women taekwondo event, C3 corresponding content
referee competitionjudgment isal so the content corre-
lated to competition performance, and A2 participating
plan making, C2 coaches present command, A3 be-
forecompetition state adjustment and A1 before com-
petition state diagnose are guiding and promoting fac-
torsto athletescompetitiveleve playing, fromTABLE
9importance degree arrangement, it isclear that ath-
| etes subj ective factors has an obvious advantage by
comparing with court and organi zation objectivefac-
tors, that isto say, in competition process, athletesshould
establish self-centered consciousness, fully play them-
selvesadvantages, seizecourt initiative, try to do their
work well, whichisthekey to achieve competitionvic-
tory.

From TABLE 9weighting comparison achievedin-
dicatorsimportance degreearrangement, after compe-
tition sorted factors have minimum influenceson com-
petition, thoughthey havevery littleeffectsonthematch,
itisvery important to athletesfuture devel opment, ana-
lyzefromtheaspect, D1 corresponding after competi-
tion recovery training ismost important, the segment
makes obj ective contributionsto athl etes sportsinjury
reduction, whichisthecrucia segment relativeto ath-
letesbody capital, the next isparticipating work sum-
mary, the purpose of summary isto let athletes get ex-
periencesfrom competition and make good accumula
tion for future competition, D2 corresponding partici-
pating resultseval uations effectsareroughly the same
as D3 participating work summary.

To sum up, women taekwondo athletes should pay
atentiontotheir ownlevelsplayingin competition struc-
ture, let subjectivefactors play moreimportant role,
whichisthe principleof “man proposes, and God dis-
poses’, besides athleteshighlight formal gameprocess,

————, FyurL PAPER

meanwhileit should also focuson after game competi-
tion organizing segment, reduce sportsinjury tothemini-
mum, which makesgood preparation for long-term ser-
vice, and can accumulate more plentiful experiencesfor
athletes’ futuregames.

Thethird layer important indicator analysis

TABLE 8 dataindicates 36 piecesof threelevels
indicatorsimportance degree arrangement status, due
toindicators quantity isvast, in order to better carry
out moredeeply key andysis of thethird layer indica
tors, the paper extractstop ten indicators factors ac-
cordingtoweighting sizesarrangement, asTABLE 10
shows.

FromTABLE 10, itisclear that thethird layer indi-
cator importance degree arrangement top ten factors
al arebefore competition factorsand during competi-
tion factors, from which before competition participat-
ing design segment entering into top tenindicatorshave
A21,A22,A23, A33 and A12, their corresponding
contents are respectively participating objective pos -
tioning, participating thought mobilization, participating
plan assignment, mental state adjustment and technica
and tactics state diagnose, A21 is primary task of
taekwondo competition participating design, that isto
say athletes should make ascientific position for them-
selves, andA22 isthought motivationfor redizingA21,
inorder to make reasonableenergizing andideol ogica
emancipation for athletes, and can moreeffectivelet
athletesarriveat top level duringtraining, which pro-
videsideol ogical basisfor supernormal performance.

Athletesand coachesmutual combination to scien-
tific assgnment on participating plans, it canl et athletes
adopt pre-assigning plans according to practice, the
segment isal so preparation segmentsrelative impor-
tant content, and athletes’ themselves mental state ad-

TABLE 9: Thesecond layer indicator importancedegreearrangement table

I ndicator C1 C3 A2 Cc2 A3 Al B2 B1 B3 D1 D3 D2
Weighting  0.121 0116 0.113 0.102 0.101 0.098 0.076 0.070 0.070 0.049 0.043 0.042
Order 1 2 3 4 5 6 7 8 9 10 11 12

TABLE 10: Thethird layer indicator arrangement top ten key factor stable
I ndicator Ci12 C32 C13 C31 A21 A22 A23 A33 c11 Al12
Weighting 0.043 0.042 0.040 0.040 0.038 0.038 0.038 0.037 0.037 0.035
Order 1 2 3 4 5 6 7 8 9 10

s LBioTechnology

An Tudian Yourual



732

FULL PAPER o

Women taekwondo competition structural feature indicator weight research based on AHP

BTAIJ, 10(4) 2014

justment can et athletesmake s multaneousfighting by
applying psychology and techniques, arrivesat psycho-
logical and physical combination effects. To technical
and tactics state diagnose indicator, it needs athl etes
getting moreided participating pre-arranged planning
according tothem and potentia opponentsfighting ex-
pectation, therefore the segment is the guarantee to
participating plansdesigning.

FromTABLE 10, itisclear that thethird layer indi-
cator important degree entering into top ten actua fight-
ing factors during competition are C12, C32, C13,
C3land C11, above5 indicators corresponding con-
tents are competition technical and tacticsresponse,
refereejudgment scal e, competition mental self-con-
trol, refereejudgment way and competition physical
abilitiesdlocation, dueto new rulesregulation, let com-
petition timeshorten, it requires athletes have competi-
tion control abilities, therefore C12 asresponsemain
reflecting abilities’ indictor becomes competition per-
formancemain part, and C32 and C13 arealso impor-
tant variablesunder new rulesdesigning, sinceelectric
gear judgment starting, taekwondo winning factors
changefrom origina “quick, complete, continuous,
change, high”’to*“ quick, accurate, skillful, attack, block™,
theserule contents changing d so requiresathleteshave
clearly seizing onthem, only makesclear theace point,
they can achievemore scoresand finaly winthegame,
the premiseof women taekwondo athletespresent able
playing isathl ete possessing stronger competition psy-
chologica self-control ability, whichisasothereason
that C31 isregarded as key factors, in present com-
petitiveness, athletesif canlook overdl situation, ig-
noresmaller gainand loss, well monitor overal situa
tion ace, which require stronger psychol ogica sdf-con-
trol ability. C11isbasisof C12, athletesonly master
physicd abilitiesscientific allocation well and then can
finally get victory, excellent athl etesrequire possessing
better physicd ability and physica ability dlocation abil-
ity, physical ability controlling meritsdegreesask high
for technical and tacticsresponse meanwhileisalso
important referenceobject for technical andtacticsre-
sponse.

CONCLUSIONS

The paper andyzes sport competition structurd hi-
ﬂﬂecézzo/oyy C—

erarchy, summarizesgeneral sport competition struc-
turd features, and provideswomen taekwondo sport
competition hierarchical structural frameform, inthe
hope of providing basisfor tackwondo structurefea-
turesexploring and analyzing; onthebasisof defining
taekwondo hierarchica structure, inthe paper, by docu-
mentsliteratureand expert interview method, it sum-
marizes 36 piecesof threelevelsindi cators correspond-
ingtoframesecond level indicators, and definescom-
petition hierarchica structure; the paper andyzesana
lytic hierarchy processapplication range, and discusses
normal analytic hierarchy process realization steps,
which providestheoretica basisfor women taekwondo
sport competition structura hierarchical anayzing; by
applyingandytic hierarchy processing, it getsthreelay-
ersdl indicatorsweghtsand weighting va ues, and uti-
lizes paper provided cons stency test modd testing re-
quired weightsreliability, it getsconclusonthat weight
passing consistency test; by each level indicator ob-
tained weight and weighting, it getsindicator impor-
tance degree arrangement, which provides basisfor
subsequent taekwondo competition structural impor-
tant factorsandysis; it fully anadyzesfirst level indica-
torsand second level sindicators, analyzeseach indica-
tor importance degree arrangement rationality, and
makesanaysisof threeleve sindicators arrangement
top tenindicatorsfactors, it getsthat athletes should
highlight factorsin the technical and tactics process,
which providesscientific theoretica basi sfor sport com-
petition structura festurescarifying.
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