ISSN : 0974 - 7435 Volume 10 | ssue 4

LioSechn o/oyy

A Indian Yournal

—====> FyLL PAPER

BTAIJ, 10(4), 2014 [918-924]

Teenagers aerobics players-based evaluation system analysis and
physical abilities features research

YuWang
Sports Department, Tianjin Polytechnic University, Tianjin 300387, Tianjin, (CHINA)

ABSTRACT

The paper researches on teenage woman aerobics athlete’ physical
qualities, functions, body shapes, tests on random selected 15 athletes,
and establish physical fitness indicators, by applying biomechanics,
mathematical statistics, principal component analysis, and questionnaire
aswell asother analyses methods, it establishesrel ationsamong indicators
and defines weights, applies percentage method to set teenagers
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comprehensive physical fitness evaluation criterion, finally it gets every
athlete evaluation system that provides theoretical support for teenagers

improving aerobics.

PREFACE

Aerobicshasn’t yet devel oped until 1980sin China,
itisakind of young and charming sportsevent for the
youth; in 1994, international accepted aerobics such
event, asacompetitiveevent, it got further improvements

Formershavemadelotsof effortson aerobicsevent
research, suchas: Zhang Hong-Zhen and others’ men-
tionedinther highleve aerobicsplayers’ physicd abili-
tiesresearch that aerobics sportsskill mainly relied on
athletes’ physicd abilitieslevelstoletit fully improve,
hefound out itsmain effectivefactorsby applying fac-
tor andysismethod, respectively carried out systemati-
ca andysisonmaeand femaeaerobicsonthebassof
such method, and made guiding opinionsthat athletes
shouldfocusonmgorsaswell asothersduring theevent
training; inthearticle*“15-17 yearsold aerobics play-
ers’ evaluation system, Wang Fang proposed to apply
principa component analysismethod to defineevaua
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tionindicatorsand presented hisown understandings
onmaeandfema eaerobicsplayers’ devel opment.
The paper just establisheson the basisof formers,
it goes deeper research on Teenage woman aerobics
ahlete’ comprehensvequdities, which playsbetter roles
In promoting teenagers aerobics comprehensive abili-
tiesinfuture, and researcheson aerobicsathletes’ physi-
cal abilities, which providestheoretical support for fu-
tureteenagersaerobicsathletes’ selection.

TEENAGERSAEROBICSPLAYERS EVALU-
ATION SYSTEM ESTABLISHMENT MODEL

Weight defined mathematical model

For teenagers’ femaeagrobicsplayers’ evduation
system researches, the paper adopts questionnaire,
expert interview and other waysto define evaluation
indicator sysemweight, itsstepsareasfollowing:

Inorder to defineindicator weight, the paper adopts
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questionnaireway to experts, and combineswith evalu- N uj
ation method to makeresearchesand defineseachgrade ™1 — o
indicator weight vaue. Urj
. . R . r=1
For indicatori corresponding experts endowed Among them, number of first gradeindicatorsis
weightvaueZ; , that: expressed by n , first gradeindicator r isup to expert
TABLE 1: Teenagewoman aer obicsathlete’ physical fitness indicator system weight table
Type Weight Second grade i ndi cat or Third grade i ndi cat or Weight
S1 lower limbs length factor S11 height 0.26
S2 upper limbs length factor S21 finger spacing 0.26
Body Shape S 0.28
S3 structural proportion factor S31chest, hip circumference 0.25
S4 body composition factor S41 Quetelet Index 0.20
X1motorfunctionfactor X11 cregtine kinase 0.56
Body function X 0.28
X2lung capacity factor X21l ug capeci ty/ hel gt 0.47
Yilfledhbility factor Y11 sit-up 0.30
. . Y2vai st and abdonen factor Y21 push-up 0.27
s qdityY 0.36 L .
Y 3 jumping ability factor Y31 comprenensivefledbility 0.20
Y 4 upper limbs factor Y 41 vertical jump 0.19

TABLE 2: Teenagewoman aer obicsathlete’ physical fitness indicator scoring standard table

Indicator S11 S21 31 Al X11 X21 Y11 Y21 Y31 Y4l

0 86.5 338.6 47.38 -35 1099 3512 526 203 255 20.
1 87.23 336.4 48.65 -341 912.3 3647 534 216 26.3 21.36
2 87.85 334.8 49.12 -3.22 724.9 3754 567 224 274 225
3 88.24 332.1 49.34 -3.14 658.4 3829 584 238 28.1 234
4 88.67 330.6 49.57 -2.86 567.1 3981 602 249 295 24.6
5 89.32 3274 49.89 -2.74 512.8 4023 614 257 30.2 258
6 89.97 326.2 50.47 -2.61 485.9 4154 628 264 315 26.7
7 90.12 325.7 50.51 -2.42 457.9 4267 633 2938 32.6 28.2
8 90.48 3239 50.76 -1.56 438.6 4382 648 304 33.7 291
9 91.34 321.5 50.98 -1.28 414.2 4491 685 315 3389 30.3
10 91.58 319.8 51.23 0.23 39%.4 4632 706 328 3398 31.9
11 92.41 318.6 51.46 114 384.7 489% 724 362 34l 324
12 92.73 316.4 51.79 1.65 376.6 5024 746 374 3423 335
13 93.29 314.8 51.84 184 364.2 5278 789 389 3443 34.7
14 93.85 310.5 51.89 2.36 347.5 5469 823 395 3458 35.9
15 9454 305.7 51.92 2.75 325.6 5536 846 402 34.96 36.1
16 94.73 303.9 51.98 344 301.4 56.75 867 425 3524 374
17 95.6 301.1 52.01 3.89 288.4 5724 892 434 3564 38.2
18 96.47 2974 52.24 4.23 267.5 5891 903 486 3585 39.1
19 97.38 292.6 52.36 4.65 244.9 5064 924 503 36.24 40.5
20 98.67 290.3 52.47 577 236.1 60.11 965 514 3784
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TABLE 3: Teenagewoman aer obicsathlete’ physical fitness indicator scoring table
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No. S11 S21 S31 A1 X11 X21 Y11 Y21 Y31 Y41
1 9 6 12 10 9 8 18 5 9 16
2 5 9 9 8 5 9 9 9 4 5

3 7 4 6 20 7 4 8 4 11 8

4 3 18 14 16 3 11 11 12 18 14
5 5 12 18 5 5 18 7 15 20 7

6 9 11 20 9 9 20 13 17 9 9

7 4 7 5 4 9 5 10 17

8 12 6 3 7 12 17 7 8 7 12
9 15 16 14 3 15 5 3 20 3 15

10 17 5 18 5 17 13 5 18 14 17
11 10 8 9 5 10 12 9 12 18 11
12 8 14 8 13 8 11 4 11 9 18
13 20 7 11 12 20 9 9 9 8 20
14 16 6 7 11 16 6 14 6 0 9
15 7 15 13 9 7 16 12 15 11 17

Teenage woman athlete aerobics fitmnes
s index score table
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Figurel: Teenagewoman athlete aer obicsfitnessindex scorechart
TABLE 4: Teenagewoman aer obicsathlete physical fitnessindicator scores(weighting)

No. S11 S21 S31 Al X11 X21 Y11 Y21 Y31 Y41
1 6.54 6.81 6.54 5.64 221 1.97 7.48 7.48 164 4.21
2 6.81 7.48 6.81 6.54 0.65 1.64 1.23 1.23 547 6.81
3 7.48 1.23 7.96 6.81 2.36 5.47 254 254 4.21 1.15
4 4.34 2.54 1.02 7.48 1.47 421 5.64 5.64 6.81 6.54
5 4.87 1.97 1.15 7.96 6.81 6.81 6.54 6.54 1.15 6.81
6 5.22 1.64 131 1.15 7.48 1.15 6.81 6.81 131 7.48
7 1.47 5.47 2.52 131 1.23 2.36 7.96 5.47 6.81 1.23
8 1.15 4.21 4.87 2.52 2.54 1.47 1.02 421 1.15 254
9 2.23 6.81 5.22 6.81 1.97 1.15 1.23 6.81 131 1.23
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No. S11 S21 S31 A1 X11 X21 Y11 Y21 Y31 Y41
10 147 7.96 6.81 7.48 1.64 131 2.54 1.15 2.52 254
11 115 8.12 7.48 1.23 2.36 2.52 5.64 6.54 6.81 197
12 131 597 1.23 2.54 147 6.81 6.54 6.81 7.48 1.64
13 2.52 1.24 2.54 4.2 115 7.48 6.81 0.88 1.23 5.47
14 6.81 3.23 4.2 2.32 131 1.23 7.96 3.19 4.23 21
15 7.48 5.47 1.23 4.34 6.81 1.45 2.57 1.45 4.34 1.05

TABLE 5: Teenagewoman aer obicsathlete special physical
fitnessfirst gradeindicator scorestable (noweighting)

No. S Score X Score Y Score
1 9.6 10.36 9.6
2 6.8 10.09 6.8
3 6.06 13.35 9.19
4 7.58 1.94 12.83
5 8.98 12.38 16.84
6 9.65 7.43 12.35
7 11.23 11.3 14.24
8 14.41 6.26 16.47
9 5.35 9.99 11.46
10 454 5.23 7.94
11 7.56 8.47 6.06
12 3.60 11.57 7.58
13 7.94 13.94 7.34
14 6.35 14.35 7.56
15 412 12.53 8.76

j toendowweight u,; first gradeindicator j isupto
expert toendow weight , and thenfor indicator | weight

corresponding coefficientis 4, , soithas:
1 n
A =aj21*u

According to above method, and by investigation
and researching, we define aerobics players’ special
physicd indicators’ three gradesweight vaues. Asfol-
lowing TABLE 1 show:

Set scoring standard

In order to better measure teenagersfemale ath-
letes’ physical abilitiesindicators, the paper adoptsa
kind of percentile method to eval uate, the method di-
videsinto rating scale and scoring sca etwo tables,and
itsreferencepointisfirstly rankingwith original data
and then comparing with total number of people; inor-
der to more easily calculate, the paper usesakind of

TABLE 6: Teenagewoman aer obicsathletephysical fitnessfirst gradeindicator scoring status (weighting)

No. SScore X Score Y Scor e Conpr ehensi ve score
1 3.39 4.69 2.24 12.96
2 3.82 1.40 5.60 9.17
3 5.58 311 2.47 6.56
4 1.84 1.65 3.94 11.15
5 3.16 2.23 1.87 6.64
6 5.61 0.95 3.14 12.58
7 247 3.62 5.14 10.63
8 1.28 148 4.28 13.84
9 6.84 2.48 347 7.65
10 3.94 4.69 1.06 7.78
11 4.64 6.13 4.26 5.26
12 151 3.68 3.63 1.48
13 2.46 2.47 3.93 9.57
14 3.18 1.17 3.52 7.87
15 2.18 2.39 1.28 9.14
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Figure2: Teen athlete aerobicsfitnesslevel indicator s scores (weighted)

TABLE 7: Teenagewoman aerobicsathlete physical fitnessfirst gradeindicator grade evaluation standard table

Grade Superior Abovethe average Medium Below the average Inferior
90% 75%—90% 25%—75% 10%—25% 10%
S 13.57 11.47~13.56 7.77~11.46 6.25~7.76 6.24
X 13.68 12.79~13.67 7.67~12.78 4.28~7.66 4.27
Y 14.98 12.46~14.97 7.50~12.45 4.57~7.49 4.56

TABLE 8: Teenagewoman aer obicsathletephysical fithess

first gradeindicator gradeevaluation sandard table

No. Sgrade X grade Y grade
1 Belowtheaverage Belowtheaverage  Medium
2 Medium Below theaverage  Awove the average
3 Medium Aove the average Medium
4  Belowtheaverage Belowtheaverage  Awovethe average
5  Aoethe aerage Medium Below the average
6  Aoethe aerage I nferior Aove the average
7 Medium Aove the average Superi or
8 Belowtheaverage  Medium Aove the average
9 Superi or Aove the average Medium
10  Medium Aove the average Below the average
11  Aovethe average Superi or Aove the average
12 Medium Aove the average Aove the average
13 Medium Aove the average Aove the average
14 Superior Inferior Medium
15  Medium Medium Below the average

recently popular method—percentile method, the
methodisakind of waysfor singleindicator scoring, to
apply themethod, it should find out research objects’
minimumvaueand maximum va ue, then cd culateindi-
cator valueswith 5 asgap, after that welet maximum

value to be defined as 20 scores, and define above
indicatorsvaueswith 5 asgap into 1-19 scores, mini-
mum oneis0. Based on above process, it establishes
teenagers’ femdeaerobicsphyscd dbilitiesscoring stan-
dardtable, asfollowing TABLE 2 show:

TEENAGEWOMANAEROBICSATHLETE’
PHYSICAL FITNESSINDICATOR SCORING
STANDARDAPPLICATION

The paper takes previousathletesthat participated
inworld teenagers aerobics competition asexampl es,
selects 15 femal e aerobics players asresearch objects,
and make systematic testing, itsresult isasfollowing
TABLE 3 show:

In order to more clearly present teenage woman
aerobicsathletephysical fitnesstest scoring satus, the
paper drawsbroken linegraph, asfollowing Figure 1
show:

By above graph, we easily can see that teenage
woman aerobicsathl ete scoresin any event and mutual
high-low status, thereforeit realizes teenage woman
aerobicsathlete physicd fitnesstest indicators compari-
son.
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Weighted comprehensiveevaluation

According to above every teenage woman aero-
bicsathletescoring Satus, toredizephysicd fitnesscom-
prehensiveevauationindicator, it should weightingon
it, itsformulais:

B=) ai*bi
Amongthem, inaboveformula aj representsscor-

inggtatusand bj representsweight vaue. To makecom-

prehensiveevauationonit, the paper desgnssomesteps
to proceed:

® According to three gradesweight valuesin first
gradeindicator, it cal cul atesteenagewoman aero-
bics athlete each indicator scoring status after
weighting, asfollowing TABLE 4 show:

@ According to above each indicator scoreswithout
welghtingin caseweighting, it calculatesfirst grade
indicator scoring statusin case no weighting, for
exampleteenager rel ativewoman body shape scor-

ing statusisgot by formulasi1+ S21+ S31= S,
accordingtothemode , we can get eachitem score,
asfollowing TABLE 5 show:

® Accordingtofirst gradeindicatorsweightsdiffer-
ences, it can cd culate teenagewoman aerobicsath-
letefirgt gradeindicators scoring statusafter weight-
ing, and solvethe sum of them, anditsformulais:

X+Y=S

So that can get teenage woman aerobi cs compre-
hensvephyscd fitnesstest results, asfollowing TABLE
6 show:

Draw above aerobicswoman athletefirst gradein-
dicators’ scoring statusinto bar chart form, asfollow-
ing Figure2 show:

By abovetable, weeasily seethat the 15 teenage
aerobicsathletesphysical fitnesstest comprehensive
ranking status and each indicator ’srank.

GRADE EVALUATIONAND COMPREHEN-
SIVE EVALUATION RESEARCH

In order to objectively establish comprehensive
physical fitnessand first gradeindicator mutual rela
tions, we can divide grade eva uation into fivekinds of
eval uation waysaccording to eval uation and measure-
ment theories, which arerespectively inferior, below

————, FyurL PAPER

theaverage, medium, abovetheaverage, superior these
fivekinds, and the paper adoptspercentilemethod, due
toitssmplicity and accuracy, relativescholarsa so gen-
erally usethemethod in recent years. Soit establishes
teenage woman aerobi csathl ete comprehensive physi-
cd fitnessand physicd fitnessfirst gradeindicator evalu-
ation criterionwith themethod, asfollowing 7 shows:

By aboveevd uation criterion, we can get teenage
woman aerobicsathletefirs gradeindicator gradeevad u-
ationresult, asfollowing TABLE 8 show:

By above TABLE 8, we can clearly see 15women
athletes’ comprehensive physica fitnessand eachfirst
gradeindicator aspect differencesand connections.

CONCLUSIONS

The paper makes researches on teenage woman
aerobicsathlete physical fitness, by applying biome-
chanics, kinematicsand stati stics so on methods, it re-
searcheson body functions; by drawing teenagewoman
aerobicsphysical fitnesstest scoring status, weeasily
seethat women athletes any oneitem scoring status
and mutual high-low status, after that the paper estab-
lishesaerobicsathletes’ first gradeindicator scoring sta
tus, we can see by figure that random selected 15 ath-
letes’ physicdl fitnesstest ranking and mutual compre-
hensiveranking, finally it getsevery athlete different
grade, which plays guiding rolesin teenage aerobics
woman ahlete physicd fitnesstest correlation research.
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