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ABSTRACT

In recent years physical fitness has become a study hot in various sports
projects, objectively and accurately grasp the overall situation of
basketball playersto find “short board” of each athlete. This paper starts
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from the critical factor “physical fitness” that affects basketball athletic
performance, studies the special physical fithess evaluation indicators
and evaluation methods for college student basketball players, and
establishes a more scientific and reasonable index system and
mathematically statistical eval uation model. For the specific circumstances
of each athlete we can devel op more reasonabletraining programs through
research, improve training efficiency and provide a theoretical basis for
improving the training level and achievements of college basketball.
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INTRODUCTION

Most nationd expertsdefinefitnessasacontinuous
exercise cgpacity in specific sportsbased ontheathletes
congenital quality and acquired training. Thisis a
comprehensive athletic ability related to human
morphological structure, function regulation and
conversion and storage of material and energy, also
interacted with theexterna environment. Scientificand
rational exercisetrainingisthemostimportant meansto
improve and enhancethephysica fitness.

From the point of view of system theory, college
athletes’ physical fitness hasthe characteristicsof the
hierarchy, isacomplete sysemwithamulti-leve, multi-
factor structure. The existenceof thislevel isbecause
therearemany differencesbetween thevariouse ements

of thesystem in combination ways; thisdifferencewill
makethevarious el ements of the systerm components
show thelevel difference. Therefore, the core of the
training processistheoveral control of thiscomplex
system. In order to achieve scientific and accurate
control of thewholesystem, itisnecessary to achieve
depth and detalled andysis of thestructureand function
within the system, so as to form a thorough
understanding of theinherent lawsof thephysicdl fithess
systemfor college students. Therefore, for the study of
the physical fitness structure of the college basketball
players, it can a so be seen asamulti-level sysem. The
first layer includes body shape, sport quality and
physiological functionthreesubsystems, each subsystem
bel ow containsmultiplesubsystems;, layerscomposition
eventually constitute acomplex network system that
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reflectsthe CollegeBasketbd | Players’ Physicd Fitness

This paper studies the special physica fitness
evauationindicatorsand eva uation methodsfor college
student basketbd | players, establishesamorescientific
and reasonableindex system, strivesto accurately and
objectively evaluate fitness level of college student
basketbal players, and providestheoreticd support for
the collegebasketbdl training.

EVALUATION INDEX SYSTEM

Thefundamentd purposeof specid physicd fitness
evaluation on college student basketball playersisto
timdy, accurately, systematicaly and effectively grasp
their physical fitnesscondition. With theincreasingly
scientific sportstraining, control theory, system theory,
information theory, and other moretheory arecombined
to exercise training, which are meant to achieve
modeling and quantitative optima control of theentire
training process. Thisprocessisbased on the status of
theathlete, combined with status characteristicsof eite
athletes, and realized through corresponding control
modd.

Asfor thedetermination of thesubject’sevaduation
index, thefirst-level indicatorsareidentified asbody

shgpe, physiologicd functionand sportsqudity. Thenwe
carry out two rounds of screeningusing Delphi method

by alarge number of questionnairesurveys. The object
of questionnaireinvestigation aretheprovincia sports
teams, the SportsInstituteand many colleges, including
10 national coaches, 15provincial coaches, 23
professors, 30 associate professors, and many teachers,
coacheswithintermediate professiond titleor abovewho
have long been engaged in basketball teaching and
training. Thefirg round of theindex questionnaireind udes
48indicatorslikeheght, handlength, wingspan, theankle
circumference, body fat percentage, Quetelet index,
reaction time, haf trianglerun, 100mrun, 10* 15m
shuttlerun, therun-up touching height, barbell squat and
hemogl obin content, indudingthemost completeindexes
that may affect thephysicd indicatorsof collegebasketbdll
playersasmuch aspossible. After thefirst round of the
survey, keep theindexesthat expert recognition degree
iIsmorethan 70% and make proper adjustmentsuntill24
indexes, proceed to thesecond round of thesurvey. Keep
theindexesthat expert recognition degreeismorethan
80% in the second round, and then adjustment re-based
on the independence, interoperability and testability
principlesof theindexes, and ultimately get theindex
system, asshownin TABLE 1:

TABLE 1: Evaluation system of physical fitnessfor collegebasketball athletes

Target A

First layer index B

Secondary index C

Evaluation system of physical fithessfor college
basketball athletes

Body shape B1

Sport quality B2

Physiol ogy function
B3 Maximal oxygen uptake C10

Shank length C1

Biceps circumference difference C2
Body fat rate C3

Half trianglerun C4

1 minute vertical and horizontal
bracing C5

Run-up touching height C6

10* 15m shuttlerun C7

Shuffling 3m* 5 round-trip C8

Vita capacity/weight C9

THE DETERMINATION OF THE INDEX
WEIGHTS

Commonly used determination method of theindex
weights hasthe principal component analysis, matrix
agorithms, mean method and anaytic hierarchy process
method. Thispaper uses TL Sadieanalytic hierarchy
process. Because theimplementation process of this
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approach is through in-depth analysis of complex
systemstoidentify certain elementsor indicatorsof the
affected system, dividetheminto aplurality of groups
accordingtother different properties, formahierarchica
structure, then through the comparison of each other
determinetherd ativeimportance of theelementsinthe
variouslevds, thereby construct the hierarchica mode
and carry through analysis and decision of the system
or problem. This process well reflect the guiding
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ideology that thispaper uses system theory method to
research and evauate College Basketball Players
physica problem.

Theindex weight caculation of Andytic Hierarchy
Process (AHP) hasavariety of different scales; this
paper used the classic 1 to 9 and itsreciprocal scale
method (TABLE 2).

TABLE 2: 1to9scalemethod of AHPmodel

Importance Degree of relative
scale &; importance
1 Equally important
3 Slightly important
5 Basically important
7 Really important
9 Absolutdy important

Median of two contiguous importance

2,4,6,8
degree
1

Reciprocal

a. =—
il
ay;

Usea; to represent therelativeimportance degree
of the chosen two elements, construct the relative
importancejudgment matrix A of eachindex to express
the comparison result of each group.

&, &, A,
A= &y &y &y,

1)
a, a, - a,

Wherein: a, >0,4a, =1.

Inorder toensurethevalidity of thejudgment matrix,
you also need test consistency. Theusual inspection
methodisusing CRvaue, i.e., random consistency ratio.
Theformulaisasfollows:

Cl = “:‘fl @
1 (AW i

P =;§—( " ) )
Cl

CR= =1 @)

Where ci is the genera consistency index, R is
averagerandom consistency index. Whentheorder is

different, itsvalueisshown in TABLE 3. 4, isthe
e genva uemaximum of thejudgment matrix. Whenthe
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caculated crvaueissmaler, indicating thejudgment
matrix ismoreeffective, theusuad standardiscr< 0.1.
On the contrary, if the value of cristoo large, you
need to adjust thejudgment matrix.

TABLE 3: Thevalueof Rl under different orders

Order 1 2 3 4 5 6 7 8 9
RI 000 000 058 090 112 124 132 141 145

Using the effective judgment matrix a obtained
above, you canfind theindex weight of index layer g,
and these weli ghts constitute theimportance degree of
eechindex inlayer g . Smilarly, wecan obtaintheindex
weight of layer gtoindex layerc . Findly, find the
comprehensiveweight of layer g and layer c tothe
target layer. The commonly used cal cul ation methods
have mean method and square root method. We use
thesquareroot method. Conduct quadratureto therow
elementsin the judgment matrix, and then seek the

power of /n:

n yn
W‘:{HC”) (i,i=12...,n) )

Rerunning normalization processng, get weighting
coefficient:

W,
W ="

 w (6)

Weight vectorw = (W, W,,...,W, )’

Through the statistical analysisof expert opinion
obtained by the questionnaire, we can obtain the
judgment matrix from first layer index to target layer
andfrom secondary index tofirgt layer index intheindex
sysem:

L Y 2 1 o 3 Y1 3 2 4
A{Z 1 2 Bl:}é 1 2 Bz=}y/2§1y23
Y Y1 [ Y1 b Y 2 14
% % Yo Ya V5 Jat

S
2 1
Thefirst layer index weight vector w=(031049020
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and the secondary index weight vector
W, =(0.54,0.30,0.16)" W, =(0.24,0.16,0.18,0.20,0.12)"

W, =(0.33,0.67)" can be determined.

Then verify thecons stency of individua judgment
Mmarix:

1 75 2](031) (0955
AW=| 2 1 2[]049|=|1510
0.20) |0.600

% Y

1 2 3i(o54) (1620
BW,=| ¥ 1 0.30 [=|0.890
016) (0.490

% K

[any

=N

1 033) (0665
BJVVS: % =
2 1 )\067) (1330
o, (AW
:lz( h :;(0.955+1.510+0.600J
nS w  3l031 049 020

=3.054

Smilalyavalade

Mgy e =3:010 Ao me =5218 | Ay e = 2.000

B, max

max

cl, = =
A npl 2

Smilalyavalade
Cl, =0.005

JeN_3054-3

Cl,, =0.0545, Cl

a o
=0 o =00, CRy, =0.009, CR, =0.049,CR, =0
Random cons stency ratio of thejudgment matrixis
<0.1, indicating that theindividua judgment matrix are

ingood agreement. It can be used to build the Physical

@&,

1 3 2 4 . .
% 0.24) (1.740 Fitness Evaluation Modd of Basketba | Players’.
1 3 2 4 - . . -
7 0.16| |1.660 Using theeigenvectorsand eigenva uesof judgment
BW, =% % 1 1 3[jois|-| 0813 matrix obtained above, wecan obtainthelocal weights
VoY o2 1 4||0%0) 1290 of 10 secondary indicators. Then conduct quadrature
Yoy oy oy 012) 10330 withloca weightsof higher level indicators, global weight
can beobtained shownin TABLE 4 below:
TABLE 4: Evaluation Index Weight
First layer ) ) Weight Comprehensive
Target A index B Weight W Secondary index C Wij weight Wj

Shank length C1 0.54 0.167

ggdy shape 031 Biceps circumference difference C2 0.30 0.093

Body fat rate C3 0.16 0.050

Half triangle run C4 0.24 0.118

Evaluation system of physical 1 minute vertical and horizontal bracing C5 0.26 0.127

fitness for college basketball Sport quality ) )

athletes B2 0.49 Run-up touching height C6 0.18 0.088

10*15m shuttle run C7 0.20 0.098

Shuffling 3m*5 round-trip C8 0.12 0.059

Vital city/weight C9 0.33 0.066

Physiology function B3 0.20 el capaatyivag
Maximal oxygen uptake C10 0.67 0.134

EVALUATION SYSTEM OFPHYSICAL
FITNESSFOR COLLEGE BASKETBALL
ATHLETES

Inorder to objectively and quantitatively compare
thephysicd agility differencesbetween collegestudent
basketball playersand reveal thelawsthat affect the
ahletes’ physica fitness, you need todeve op aunified
comparison standard. We take 120 athletesfrom 10

students’ basketball teamsof many universitiesand use
effectivetesting tool sto test the aboveindicatorsand
obtainthemaximum vaue, minimumvaue, meanvaue
sand standard deviation of each index. And then use
equation (7) to standardizethe original dataof thewill
to beevaluated sample:

>§,-'=(>§,-—X,-)/S,- )
Wherein theaveragevalue of thej-thindex isx; ,
s, isthestandard deviation of thej-thindex, x,'isthe
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standardized results of the j-th index value for i-th .

sample.

Useextremestandardized formula; expressthedata
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after standardization asa100-point score:

' ’

X =

’

X -X

)SJ - X] min
'

x100

j max jmin

In the formula: x,,'andx, .,/

max !

X%, 5+ %, ; Obtained x; isthepercentilescore after

processing of thej-thindicator for thei-th sample.
The indicators data processing results of our
universty men’sbasketbdl team’s 12 playersusing the
®) method described aboveareshownin TABLE S below:
According to the data in TABLE 5 and index

respectively eights, carry throughweighted sum, and thefirst level

represent the minimum and maximum values of index scoreand specia physical vaueof each player

TABLE5: Theindicator sdata processing resultsof the 12 players

No. C1 c2 C3 c4 C5 c6 c7 cs8 c9 C10

1 64.3 76.1 53.1 78.2 85.6 74.2 67.0 78.2 85.4 79.1

2 52.4 77.0 51.8 65.9 80.4 735 65.2 75.2 78.3 67.5

3 81.9 60.3 80.1 72.7 50.4 74.7 41.4 28.8 84.6 25.2

4 73.9 75.8 52.4 85.6 73.8 64.1 72.0 67.5 44.9 74.7

5 45.0 16.5 28.4 374 47.7 322 53.8 67.3 59.3 57.5

6 50.4 79.2 66.6 72.9 55.8 74.7 81.9 85.5 87.3 81.0

7 87.5 88.8 91.3 79.4 82.3 89.4 93.8 83.7 68.4 97.4

8 91.1 90.1 86.4 79.2 87.3 92.9 94.7 80.3 95.9 98.5

9 66.6 67.5 78.3 85.5 79.2 67.5 64.8 69.3 58.3 50.2

10 64.8 85.7 79.2 85.5 89.4 87.6 73.8 79.2 62.1 64.9

11 75.2 60.0 52.0 29.6 28.0 34.4 18.0 7.6 63.2 47.2

12 70.4 66.4 15.2 66.4 75.6 73.6 89.2 72.8 75.2 71.2
can beexpressed as: score of thej-th index of thei-th samples; w;isthe
B, = xw, ) comprehensvewe ght of thej-thindex. After calculating
) ascore, wecan conduct level evaluationontheplayers’
A= xw (100  indexesand specid physica quaitiesaccordingtothe

i=1

Wherein B, represents the (k=12,3)-th first layer
index scoreof thei-th player’s; w; representsthej-th

level evauation criteriain TABLEG6.
TABLE 6: Classification standard of evaluation level

index Poor Lower Medium Good Excellent
secondary index weight under thei-thfirst-level index;  Body shape B1 015 1530 3050 50-80 80-100
A represents special physical fitness score of the — Sportquality B2 0-35 3550  50-70  70-90  90-100

Physiology function B3 0-25 2550 50-75 75-90 90-100

players;x, (0<x; <l)indicates a 100-point sSCAl€  specia physical fitnessA 020 2045 4570 70-85 85100

TABLE 7: Special physical fitnessevaluation results

No. 1 2 3 4 5 6 7 8 9 10 1 12
Body shape 661 597 751 710 338 616 885 901 687 734 669 604
Evaluationlevd  Good Good Good Good Medium Good ExcellentExcellent Good Good — Good Good
Sport quality 772 7201 557 738 460 721 84 8.0 745 88 251 754
Evaluationlevd  Good Good Medium Good Lower Good Good Good Good  Good Poor Good
physolagy 8L2 711 448 649 581 831 878 976 529 640 525 725
Evaluationlevd  Good Medium Lower Medium Medium Good  Good Excellent Medium Medium Medium Medium
peddphyscd 745 680 596 711 446 710 868 901 684 766 435 702
Evaluationlevd  Good Medium Medium Good Lower Good ExcellentExcellent Medium Good Lower  Good
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The corresponding rating cal cul ated by each team
member’s physical evaluation results are shown in
TABLET:

CONCLUSIONS

The specid physical evauation mode established
in this paper can conduct accurate, objective and
comprehensiveevaduation on college basketbd | players.
Theevd uation resultshave both thequantitativeresults
and the qualitativeresults. Meanwhile acquiring the
specia physical evaluation, wealso get thethreefirst
layer index eval uation results of the physical condition,
sportsquality and physiology functions. Thishelpsus
tofind eech athlete’s““shortcomings” inthegrasp of the
overal situation, and then we can develop more
reasonable training programs to improve training
efficiency dueto the specific circumstances of each
player. Compared to the actual performance of the
sampl e athletes, the eval uation results of themode is
scientificandrationa, cantruly reflectstheir physica
condition. The study result of this paper provides
important ideasfor the devel opment of ChinaBasketball
Traning Theory System, and hashigh gpplicationvalue.
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