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ABSTRACT

Base on current problems and conditions in coaches’ performance
evaluation system, with literature consultation, brainstorm and Delphi
method, etc; construct the two-level and three-level index evaluation
system, which includes the performance measurement and motivation
measurement. Build an analytic hierarchy model to solve the weights of
various indexes in such system. Evaluated by specialists, make the
hierarchy performance on labor performance and labor process. Realize
the accurate quantitative process on varied indexes in fuzzy mathematic
method, which effectively makes up the shortages in straight-line
evaluation system and reduces the human factors. Make the evaluation
more correct, available, comprehensive and objective with many methods,
S0 as to realize the comprehensive evaluation for short-term and long-
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term performance.

INTRODUCTION

In competitive sports, as awidespread sport and
big gamefor Olympic Games, track and field directly
affectsgloba sport performance, whichisof great Sg-
nificance. Theperformanceof athletesand competition
depend on coaches’ abilities. With the continuous de-
velopment of track and field, the requirements for
coaches and performance eval uation are improved.
Performance evaluationisnolonger asmpleclerical
work, but the core content of human source manage-
ment system, which can bethe delivery system and of
great tactic significance. With scientific and reasonable
performanceeva uation system, the conceptionsof tactic
idea, development object and training center can be
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directly delivered to coach, which can makethemto
improveleve scontinuousy, make better plan and get
better performance.

Anayzebaseon current problemsand conditionsin
performance system, themedal and prize performance
areimportant. But it has bad effects, that can’t truly re-
flect theabilities of coaches especialy those haverare
competition chances, whose performance can’t betruly
reflected. However the purposeistoimprovethebasic
motion skillsand specid mation skills, sotheurgent prob-
lemisto build effective performance eva uation system.

By analyzing current performance systemsand de-
veloping direction of track and field, thisstudy builds
anandytic hierarchy modd, constructsthe performance
evaluation system, which effectively makesup thetra-
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ditiona shortages, reducesthe human factors. Include
more comprehensiveindexesinto such systemtored-
izethetrue evaluation. It benefitsfor correction and
objection of performance eva uation, which hasgreat
influenceinfinedeve opment of track andfield and sci-
entifictraining group construction.

RESEARCH OBJECT AND RESEARCH
METHOD

Theresearch objects aretrack and field coaches
and managersintheir unitsin national track and field
training classin 2010 and 2011.

Investigatein literature consultation. Know about
current career |abor features and performance eva ua-
tion methods serioudy. Construct thetheoretic system
by looking up relative papers.

Make reference on 32 indexes, select in Delphi
method, which can beclassified into 3 procedures. At
first, modify and supplement by specidistswith high-
level professional titlesand posts. Then rel ative spe-
cddisssdectedto modify again. Deetetheindexeswith
selectionratiolessthan 50% and 28 indexesare solved.
At last, specialist group conduct questionnaire, and
delete theindexeswith sel ection ration | ess than 65%.
Modify and classify according to real situation and get
22 indexes.

Conduct effectiveevaluation in analytic hierarchy
method. Ca culateweight coefficient of eachindex and
construct the comparison system. Make scientificjudg-
ment onimportance and important degree of various
indexes. Then anayzetheweight situation.

BASIC PRINCIPLE

Analytic hierarchy model can conduct integrated
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Conduct brainstorm analysison variousindexesin
performance evauation. Invite48 management specid-
ists, coachesand athletesto conduct lectures, shown
asTABLE 1. Makesure 32indexesfindly, after effec-
tivediscussion and papers processing.

TABLE 1: Member construction

cole number professional Ratio
peop titleand post (%)
o professor 10 (20.8)
sport management specialist 11
viceprofessor  1(2.1)
track and field training ,  PAroficeranc (1)
management staff middle-ranking 11(229)
and below
high-leve 9 (18.8)
coach 14
others 5 (10.4)
master 5 (104)
athlete 1 sportsman
others 6 (12.5)

anaysson quantity and quality, and smplify the prob-
lem. It gradually processesin quantity and model, dis-
posesitskey factors. Besides, deposes each key fac-
tor to make them more specified and quantitative. The
small factorsformed can be call ed asindex. Conduct
the evaluation on each key factor in the same layer.
Cd culatetheweight coefficient and form acomplicate
object treeaccording to their relaions.

Generdly, classify theandytic hierarchy model into
multi-layer object tree structurefigure, shown asFig-
urel. It usudly has3layers, which aretoplayer, middlie
layer and bottom layer. Thetop layer is object layer,
whichisthefind purpose. Themiddlelayer iscongtraint
layer, existing asresearch key factor. The bottom layer
isoperating hierarchy, whichisthe corresponding coun-
termeasuresand methods, which areindexesafter pro-
ng.

Hierarchy according to different factorsand indexes
ineachlayer, then construct judgment matrix according

Top layer: object layer ‘

s
Middle layer: element 1
T T,
Boitom layer: Botiom layer:
index 1 index n

—
Middle layer: element n

# Y

Bottom layer:
indesx 1

Bottom layer:
index n

Figurel: Objectivetreestructurefor analytic hierar chy model
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to research purpose and requirement. Calculate the
weight coefficientsaccordingtheandysisresults. The

method usually is SATTY weight analysis method,
whosescae TABLE isshownasTABLE 2:

TABLE 2: SATTY weight scaletable

weight
degree indication scale
same importance 2 indexes have sameimportance 1
_mi ddle value between same importance and appreciably _the important degree of 2 indexes is between same importance and appreciably 2
importance importance
appreciably importance according to experience, an index is appreciably important than another index 3
mi ddle value between more important and appreciably _the important degree of 2 indexesis between more importance and appreciably 4
importance importance
more i mportant according to experience, an index is more important than another index 5
_mi ddle value between more important and indeed _the important degree of 2 indexes is between moreimportance and indeed 6
importance importance
indeed importance the fact indicates an index is more important than another index 7
middl e value between absolute i mportance and indeed theimportant degree of 2 indexesis between absolute importance and indeed 8

importance importance

absolute importance another index

the fact and experience indicate an index is obvioudy more important than

9

Two-two scale should be conducted in analyzing
elementsandindexesin different layers. Congtruct cor-
responding judgment matrix, shownasTABLE 3:

TABLE 3: Judgment matrix

Ak B1 B2 Bn
B1 Bi11 B12 Bln
B2 B21 B22 B2n
Bn Bnl Bn2 Bnn

After scaling, it should benoted: dl thevaluesare
integer. i isrow number and j is column number, i,
1=1,2,3,4,5...§n. Conduct classfication summarization

onvariousindexesdate E a; . Then caculatethewe ght

coefficient for each index in for-

f "
mule¥. = 2 (a/ 2 @),
bl =1

If theimportanceratio betweeni andj isa; , such

1
valuebetweenjandlisaj = a .Accordingtoevaua

tion advice, conduct evaluation and scoreon eachin-
dex and element. Weight coefficient istheeigenvalue
and elgenvector of amodel, which dependsonrelative
importance degree. It can be calculated in for-

mulaW, = a,a;,..,, . Sometimestheweight coefficient

issimilar weight. Conduct normalized processinfor-

Wi
mula %w; - Thefinal dataisweight coefficient.
i=1

After calculating thewei ght coefficient, according
tothesingle-hierarchy weightsto thelast layer, conduct
theweight addition onindexesin thelast layer. Then
caculaethetota hierarchy weight intheobjectivelayer.
Summary and analyzethe varied papers, and process
effectively. Scaeconformingto “round off”. Then con-
duct consistency check, deletetheresultswithtoo big
or too smdll difference. Continuesuch test until with no
problem.

While cal culating the maximum eigenvalue and
elgenvector of judgment matrix, theimportancewe ghts
should be considered. Besides, singlehierarchy analy-
Sis is essential. Some error can exist. But the
significances of maximum eigenval ueand eigenvector
informulaBW=Amaxw should be noticed: the maxi-
mum elgenvaueof B ishmax, whosenorma eigenvec-
tor is, Wi is aquantity of W, which can be used for
weight caculaioninsinglehierarchy and eva uation, with
high precision.
=, Cis0
meansthe consistency isfine. If Amax-mincreasesob-
vioudly, Cl will increase obvioudly, so that the consis-

The consistency check formulaisai = “z=

tency decreases. Generally, i, = ; i /my i = Zag,
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theindexesin such formulascan reflect theredl situa-
tion, which can promisethe accuracy. Besides, some-
times, the comprehensiveeva uation can be conducted
in mean random consistency index RI, shown as
TABLE 4. If the order isbigger than 2, conduct ratio
processingon Cl and RI, andtheformulaisck=4. The
method i s used for random consistency check.

TABLE 4: index R of mean random consistency

matrix order 1 2 3 4 5 6 7 8 9
0.00 0.00 058 0.90 1.12 124 132 141 145

Index RI

Withreferenceto result analysis, if CR lessthan
0.1, theconsistency isvery good. If it bigger than 0.1,
the consistency is bad and should be regulated. The
smaller CRis, the better consistency is. Then conduct
comprehensiveindex eval uation accordingto eachin-
dex. Multiplecan beused. Conduct weight caculation
on eachindex, and make addition to get corresponding

coefficients. Theformulaisc = jn:ilci R . Writeithindex

asPi. Set thetotal number of evaluationindexesasm.
Set group weight coefficient asCi. Makesurethe de-
greeaccordingto theresults.

THEMODEL CONSTRUCTION

Atfirgt, construct thebas cindexesfor evauation
system. Conduct evaluation on research object in tac-
tic management theory and balance scoring card. Then
conduct effectivejudgment. According to career labor
characterigticsand rel ative research performances, the
fina indexesareshownasTABLEDS.

Thisstudy classfiestheevauation sysemintotwo
one-leved indexes, which areoutput and behavior. Out-
put refersto thefinal result, also thefinal demonstra-
tion, including three 2-level indexesthat athlete’s per-

TABLE 5: weight analysisin evaluation system

obj ect layer or;r;&(;gel two-level index three-level index covgfef|igcihetnt
athlete’s rank (0.3275) (0.1394)
performance ] ] ]
(0.5469) improving magnitude (0.6154) (0.2683)
cutpus coach’s coach’s prize (0.3208) (0.0186)
(0.7294) performance coach’s research performance (0.2471) (0.0127)
(0.0681) coach’s reeducation situation (0.3792) (0.0235)
athlete sdlection selection number (0.1647) (0.0304)
(0.3605) selection quality (0.8749) (0.2276)
comprehensive training plan (0.1693) (0.0281)
organizing and conduct training class
(0.2146) (0.0347)
summarization and training
N dlas(0.1085) (0.0192)
performance evaluation system competition and complicating situation of training (0.0371)
for coaches traning task(0.1984) '
(0.6198) information collection before (0.0090)
competition (0.0371) '
work make competition plan (0.0486) (0.0103)
behavior field command (0.0975) (0.0162)
(0.2703) summarization after competition(0.1128) (0.0174)
athlete’s attendance (0.1139) (0.0087)
B‘e";“]“ai?g:‘em read traini g |gg (0.2637) (0.0239)
(02863) athlete’s violation (Ol429) (OOlSG)
attendance for conference (0.1382) (0.0124)
. athlete’s satisfactory (0.7390) (0.0158)
O?g“g”;’é‘sge' dlon achs satisfactory (0.1184) (0.0036)
manager’s satisfactory (0.1057) (0.0025)
s, ﬂogecétzofog
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formance, coach’s performance and athl ete sel ection.

Theathlete’s performance can be classified into three
2-leve indexesthat rank, performanceimproving mag-
nitude. Thefinal purposeisto maketeamto get good
performance and how to improvetheathlete’s persona

skill. The coach’s performance can beclassified into
three three-level indexes, which are coach’s prize,

coach’s research performance and coach’s reeduca-
tion. Theprizeincludesthe prizeof unit and prizeout of
unit, which relatesto coach’s performanceclosdy. The
ability of coach can beimproved by publishing rd ative
scholar paper and scientific research. Reeducation Situ-
ation canimprovetheevauation criteria. The athlete
selection canbedassfiedintotwothree-level indexes,

which arenumber and qudity. One of the coach’stasks
isto select high-level and high potentid athletes. Asa
competitiveterm, thedifficulty ishow to sdlect fineath-
lete, whichwill directly relatesto the ability of coach. It
can bean effectiveindex.

Behavior can berefl ected from many perspectives,
which can be classified into threetwo-level indexes,
competition and training, management behavior and
common relation. Training can be classified into four
three-level indexes, which are comprehensivetraining
plan, organizing and conduct training dass, summariza:
tionandtraining class, summarization andtraining class
and complicating situation of training task. Thoseare
thebas c contentsfor coaches. By mekingcertaintraining
plan, wholly planning theathlete’sprofessiond career,
organizing and exercisng persond ability postively, the
coach’straininglevel can bereflected, whichisasoan
effectiveway torgpidly improvetheathlete’sability. As
abasic periodicd unit, training classisthekey section.
M ake corresponding reform by looking for variousprob-
lemsinthetraining, which can clear thedirection. It
demonstrates the scienceregul ation of coach. Make
different training plansand training periodsfor different
athletes. Competition can beclassified into four three-
level indexes, whichareinformation collection, making
competition plan, field commanding and summarization
after comptition. It isan effectiveway. Helping athlete
adapt to competition environment positively and effec-
tively isof great significance, whichisaso theimpor-
tant indication of performanceevauation. Field perfor-
manceisof littlesgnificance, which can beset asemer-
gency. Itsbad situation will dso affect the performance.

BioTechnology — ammm—

Thesummarization can provideeffective proofsfor next
plan. Management behavior can beclassfiedintofour
three-levd indexes, which areatendance, readingtrain-
inglog, ahlete’sviolation and atending for conference.
Those can correctly reflect the coach’s management
performance. Common relationshipisclassified into
threethree-level indexes, which areathletesis satisfac-
tory, coach’s satisfactory and manager’ssatisfactory. It
directly relatestothetraining result andisof great Sig-
nificance in demonstrati ng the coach’s management
ability and good relationship.

Thisstudy indicates, rank, performanceimproving
magnitude and athlete’s selection areimportant. The
other factors, such as prize, coach’sresearch perfor-
mance, coach’sreeducation Stuation, athlete selection
number, comprehensvetraining plan, organizing and
conducting training class, summarization and training
class, completing Situation of training task, information
collection before competition, making competition plan,
summarization after competition, athlete’sattendance,
reading training log, athlete’sviolation, attendance situ-
ationfor conference, athlete’s satifactory, coach’ssat-
isfactory and manager’ssatisfactory, havelittle effect.

CONCLUSION

Anayticlayer model isimportant for performance
eva uation system, which can wholly understand and
evauate the coach’s ability. Themodel, combiningthe
coach’s career | abor features, constructsanew evalu-
ation index, realizing the effective balance between
short-term performance and long-term devel opment,
indi cating the bal ance between performance and moti-
vation. It effectively makes up thetraditiond shortages,
and avoidstheshortagesinlinear modd . Analytic hier-
archy model can evaluate more comprehensively, ob-
jectively and correctly. It benefitsfor finecommunica
tion between coacher and athlete, coach and manager,
improving the confidence and contributesto modern
scientific group construction.
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