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ABSTRACT

Athletes in important games because of focusing too much on the result
of the match, there will be movement technology play an abnormal
phenomenon called Choking phenomenon, generally accepted that an
effective way to control the Choking phenomenon is implicit learning.
Explicit knowledge acquisition to athletes sports skillsasthe prerequisite,
reuse of implicit learning effectively restrain the phenomenon of Choking
in order to achieve smooth performance. This article through to study the
conditions of athletes Choking phenomenon, the introduction of athletes
Choking index as the dependent variable, to establish regression model,
using the fitness function of genetic algorithm, the football player game
for data analysis. Data simulation and result analysis demonstrates these
variables influence factors on the phenomenon of Choking, at the same

timeto control for athletesto reduce error plays an effectiverole.
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INTRODUCTION

Thedefinition of Reber implicit learning wasfirst
put forward in 1967. In 1980s, implicit learning be-
cameawd | concerned cognitive psychology inresearch
field and people began to pay attentionto theresearch
of sportsskillsinimplicitlearning gradualy. For along
time, people mainly follow the three step process of
motor skill learning, i.e. cognition, coupling and auto-
mation. Asaclasscd theory of motor skill learningre-
search, it hasbeen flourished.

With themodern sportsevent devel opment up to
now, eventhemost excd lent athletesmissthe deserved
medal sinevitably sometimes. Emmons, afamousath-

letefromthe United States, played a4.4 ring at thelast
shortinthemen’s 50m rifle 3 x 40 final in the Athens
Olympic Games, triggeringan “Emmons curse” debate.
Missof the gold medal and bonusesisaresult of psy-
chologicd fluctuation, whichisjust thereflection of over-
large motivation to win during the game. Inthe same
Olympic Games, a Chinese player madealow grade
andfata error of walking approachinthedivingthree
meter broad project and missing the championshipin
the end, becoming afrustrated hero just as Emmons.
When asked why they were so stunned after thegame,
their answersgenerally attributed to the huge pressure
triggered by psychological tensionsor desirefor suc-
cess. Abnormal play in such top-level competition can
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be expressed as““Choking” phenomenon too. As a re-
ault, thisarticleintendsto explain the phenomenon from
apsychological point of view and try to manage and
takecontrol of it, eventualy. Thishasbecomeawiddy
researched hot issue in sports psychology recently.
Mastersisoneof the scholars studying abnormal per-
formance of athletesunder high pressurein court. By
meansof implicit learning, heexplored and studied on
theissue and pointed out that athleteswould reduce
technical interruptioninlow explicit conditionswhen
training professiond athletes. It iswell known that ath-
letes’ faults can be greatly reduced via implicit learning.
It would bebetter that if solvestheathletes’ abnormal
performance problem through theinternal aswell as
the external factors. Based on combination of theorigin
of ahletes’ Choking phenomenon and genetic algorithm,
thisarticlebuildsamodd and conducts caseanadysis.
In the end, put forward the reason and method that
causethe“Choking” phenomenon by analyzing the re-
sult, and hold survey on caseimplementation.

BACKGROUND CONDITIONSTRIGGER-
INGATHLETES CHOKING PHENOMENON

Astheexperiment shows, implicit learning of sport
skillspossesses certain superiority over explicit learn-
ing. Implicit practiceof sport skillsisunder super load
intheinitid stage, showing better stability under stress
conditions according to the compul sory exercisethan
explicitlearning. Thisarticle coverstheoperation scene
of working memory in threekindsof sport skillslearn-
ing. Theimplicit experiment adoptsthedual task ex-
perimental model and discussesthe effect of working
memory onfootball players’ performance. The psycho-
logica factor of “Choking” is revealed with balanced
experimental design methods. 16 femaleathletesand
32 male athletes participatein the experiment, all of
whom have attended numerous matches and awealth
of experienceon the spot. Athletes, whose shoot skills
are till non-automated, arerejected from the experi-
ment. According to the set criterion of shot hit rate big-
ger than50%for athletes, thereare45 athletesleftjoining
the experiment. It can be considered that the Choking
phenomenon takes place when these athleteswith bet-
ter techniquemakefaults.

The experiment tasks can be doneunder natural or
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high pressure conditions. In order to avoid the occur-
renceof error sequence, the 45 athletes stayed aredi-
vided into two groups randomly. One group conducts
the experiment of kicker shot in the sequenceof high
pressure conditionsand natural conditions; the other
groupinthereverseorder.

Natural conditionsaresituationslike:

Thereisonly one chief examiner responsiblefor
Picking up thebal and recording resultsand the exam-
Iner isvery easygoing; Experiment scoringisannounced
to no oneand theresult doesn’t matter; Athletes can
kick and shot theball whenever they areprepared, ina
much relax and happy atmosphere.

High pressureconditionsaresituationslike:

Many other athletes and the coachesare presentin
the court, besides4 requisite staff during game. Mean-
while, the present of sports psychology expert add to
the psychological stressfor the athletes; The athletes
areinformed in ahead that their performancewill be
recorded and announced | ater after the coachesread
it; Repeatedly reiteratethat therewill beashot perfor-
mance ranking, which will be reported to the coach.
Theathletesaretold that they need to run 400m around
thecourt if they missthe shot, furthermore, it isaccu-
mulated successively; Theathletesarealowed only 3
chancesof time-limited shoot warming up.

All of the athletesin the experiment compl ete 20
freethrow line designated shotsin two experimental
conditionsrespectively. Intheweek beforethetest, the
athletesarerequired to finish several forms, including
theintended research content of theexperiment. The
dateanxiety inventoriesof ethletesaremutualy recorded
and can betest on spot in caseof individual measuring
error. Feeling uncomfortable in front of others is
indentified asaanxiety included in social anxiety, so
personal salf-awarenessand public self-awarenesscan
befully anayzed.

DATAPROCESSINGWITH GENETICALGO-
RITHM

Genetic agorithm, firstly proposed by Professor
JohnH. Holland, inMichigan University, USA, inthe
middleof thelast century, isas mulated method of natu-
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ral evolution of biologica natural selection and cross-
over. The appearance of themethod of smulation al-
gorithmto generate acomputer program makesit easy
for thediscussion and optimization of certain complex
problemsin actual life, asthejob will be done by the
computer through operation program. The optimiza-
tion method isnamed as GeneticAlgorithm (GA). Af-
terwards, the string-bit encoding technology wasin-
vented, through which not only mutati on operation but
a sointerlace operation can be conducted. Besides, this
technol ogy attach moreimportanceto theeffect of in-
terlacewhen choos ng major genetic operation.
Geneticdgorithmisto Smulaetheevolutionof biol-
ogy by computer technol ogy and to encode according
totheevolutionary conditionsrequired. Duetothechar-
acter and search capability of thealgorithmitsdf, itis
gradudly accepted among users. Supposing thet theprac-
tica problemisanminimum problem: minf : R' >R f Means
objectivefunction; fitnessfunctionis e - | -, r,and| means
theindividud space, 1 = {a i =1.2,---,n}; @ meansindividud,;
X ={x,%,,", X, | isobjectivevariablesetong », [u;,v,]
meansthe scopeof component x, ; np > 1 isthegroup
numbersof parent, nc > 1 isthegroup numbersof spring,
i.e. thenumbersof individualsgenerated by the parent

viacrossover and mutation, that is how to produce a
new generation. When the iteration happens for t

timesyithe group is P(t) ={a(t),a,(t),-a,®);C: 1™ -1
Mmeanscrossover operator, controlled by crossover prob-
ability e, ; m:1™ 5™, means mutation operator, con-
trolled by mutationprobability p_;s: (1™ U1™) - 1™ Means
selection operator, to cal culatethe next generation par-

ent individuals, controlled by selection probability p. .

C M, Sared| macro operators, meaning that the opera-

torseffected ontheindividua swhen onegeneration pro-
ducesthenext areexpressed as ¢, m, s accordingly.

Genetic algorithm, asaclassof stochastic paralle
adaptive optimization method, theguiding ideology of
whichis“survival of the fittest”, should include indi-
vidualsfrom the group and objectivefunctioninthe
coding except for constraint conditions of dependent
variables. These constraint conditionsarereferred as
environment and the operation of geneticagorithmis
based on the interaction between individual and the
environment.

Genetic agorithm can generate different offspring
dataaccordingtothedgorithmenvironment intelligently.
By adequatel y s mul ating the mechani sm of natural se-
lection and heredity, it israndom, optimizingand soin-
telligent. And it must be adaptive, asitisasymbol of
intelligent dgorithm. At thesametime, parallel comput-
ing isneeded otherwise the computation speed would
betoo dow. Quickly convergenceisanother superior-
ity of thisagorithm that can effectively solvetheopti-
mizingissueof generousca culation.

Themathematicd principleof geneticagorithmis
iteration, whichisto sort according to certainindicator
basicdly initeration, whilekeeping agroup of approxi-
mate solution. Pick out abetter solution based on an-
other selected indicator and then conduct the math op-
eration on the basi s of .crossover operator and genetic
operator, reaching aapproximate sol ution of the new
generation. Repeat the above iteration process until
meeting the requirement of convergence accuracy and
thelast generationistheanswer.

Five e ementsaredemanded in genetic algorithm
when dedling with the optimization problem: parameter
encoding, fitnessfunction, theinitia population, andevo-
lution and control value. Basic flow diagram of stan-
dard geneticagorithm (SGA) isshowninFigure 1.
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Figure 1 : The basic flow diagram of standard genetic
algorithm (SGA)

Toexploretherelationship betweenimplicitlearn-
ing of sport skillswithfootball athlete’s conditions like
copingwiththestuation, raceanxiety trait, self-will and
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Choking index, thisarticle conductsthe data process-
ingwith genetic agorithm. Intheexperiment, thediffer-
ence between shot hitsin natural conditionsand shot
hitsin high pressure conditionsisdefined as“Choking”
index. Itisapparent that theindex isnot equal to zero
when “Choking” phenomenon occurs and that the big-
ger the absolute value of index is, the severer isthe
Choking phenomenon. Thisarticle conductst-test for
differencesto test whether the pressurein the experi-
ment operates effectively taking account of athlete’s
training performanceand anxiety statusduringtest. The
result of t-test for differences demonstratesthat ath-
letes’ shot performance in natural conditions is appar-
ently higher than that in high pressure conditions. Whet’s
more, state of anxiety in natura conditionsisnot obvi-
ous, but cognition state anxiety and somatic Sate anxi-
ety are expressed apparently in high pressure condi-
tions, indi cating aeffective high pressure operation of
thisexperiment.

Thisstudy conductsaPearson correlation analysis
of athletes’ coping with the situation, race anxiety trait,
self-will and “Choking” index to investigate the psy-
chological reason of “Choking” phenomenon among
athletes. Anaysisresult showsthat “Choking” index is
inasignificant positive correlation with public self-
awareness. Athlete’s “Choking” index as a dependent
variable, therelation of factorsasanxiety in competi-
tion, personal awareness, awareness when facing the
public, positive response and avoided response to
“Choking” index is studied. The correlation coefficient
of the aboveindependent variablesissubstituted into
theregression equation with “Choking” index and the
Fitnessfunction regression model of athlete’s “Chok-
ing” index is formed. In the prediction system, the com-
puter isableto output the predicted valuein somefu-
turetimewheninput the parameter value of self-aware-
ness, anxiety in competition and way of response.

q,, Meansthe output modeat timet=t, +-, SO the
prediction systemisableto redizethefollowing func-
tionmapping: F (u,q,)=d,

Toredizethe coefficient inverson under theabove
circumstances, theformulaof g isunknown and the

observed value d , can beobtained throughd . Search

themost optimal goproximate solution 4, inthe solu-
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tion set of coefficient K, , and makethedifferencebe-
tween theoutput modd and the corresponding observed
vaueminimize, i.e. to meet thefollowing requirement:

[F (1, 0) -] = i [F (1)l

Totrandatethe coefficient questionintoafunction
optimization problem only needs to indentify
|F (1a)-d.,] asthe adaptiveva uefunction. By adopting

theinverson cd culation technol ogy, thisstudy chooses
thefittest value based on thenewly provided observed
vaueof indexesfor thethreefactors: competitive anxi-
ety, self-awareness, and coping style, to minimizethe

= inf

neKyy

valueof | (xa)-d,| andthusget theoptimal solution

of theindex. Certainly, thissolution isjust an approxi-
mate sol ution rel ated to evol utionary generations. Fi-
nally, evolvethe undermined index inthe program de-
signed procedure of genetic agorithm and theresultis
showninTABLE 1.

TABLE 1: Genetic algorithm optimization result

index Choking index

39.5%
Positive
response

8.2%

variation
Public
awareness

26.7%

Competitive
anxiety
4.6%

index

variation

The aboveresultsindicatethat 39.5% of thetotal
vaidion of “Choking” index can be effectively explained
by threefactors: public awareness, positive response
and competitive, which laysafoundation for the case
anadysisinthisstudy.

NUMERICAL SIMULATION OF CASE
ANALYSIS

Variation of afootball player’s annual shot hits
achievement in 14 yearssince 1998isshownin Figure
2.

Judging fromFigure 2, the player’s performance in
2010isnot satisfying and isthelowest point of the per-
sonal career in recent years. What’s more, these com-
petition resultsare much worse than the usual training
result. He often makesmistakesin the national impor-
tant matches, even though the specid techniquesin his
usual training hasbecometoahighleve. Toexplainthe
reason of techniqueabnormal performanceof athletes
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inimportance matches, the football team conductsa
unlimited interview with the playerstotrain, track and
do psychological measurement. A questionnairesurvey
of manifest anxiety scal e based on the three compo-
nents as cognitive anxiety, somatic anxiety and confi-
dence statusfollowing the race conditionsisalso con-
ducted.

Achisvement /.

i

PP S T A N A A Y
Years
Figure?2: Variation of afootball player’sannual shot hits
achievement

Thetext dataand quditativeandysisof theathletes
can revedl the psychological causesof athletes’ Chok-
ing phenomenon moreclearly. A strong sense of self-
oppressionin psychological factorsisthemain reason
for athletes’ abnormal performance technically in com-
petition. Thereareother factorslike unreasonable com-
petition, a set objective, self-efficiency, low
competiveness, and change of direction of attention.
Recognizing theimportance of thematch, theteamis
not abletofocuson every detail of motor processdur-
ing thematch and achievethe best result. Therefore, it
isthe change of attention that breaksthe automation
actionplanintraining. Asaresult, “Choking” phenom-
enon occursin the action executing procedure and the
team | osestherhythm sense of thegame. Not dl ath-
letes suffer the “Choking” problem when facing com-
petitive stress. Conversaly, strong sense of self-esteem,
an unreasonablegametarget and competitiveeffect leed
theathlete endeavoring to win thematch. Theeffect of
thethreeinteractional factors as cognitive pressure,
cognitive performanceand lifeevents, the competition
of self-efficiency and theimpact of match target and
previousperformancearediscussed inthefollowingtext.

Usualy, theemotiona state of athletesisunstable
when facing families, coaches, team playersand audi-

ence, dl of which arecompetitiveanxiety varigbles. The
competitiveanxiety ispositively related tothe positive
response, and so iscompetitive anxiety to public self-
awareness. And compstitiveanxiety ispostively related
to theoccurrence of Choking, even when theathletes
takeapositiveresponse, probably dueto therelation-
ship of personality with competitiveanxiety and coping
style. The above analysis demonstratesthat athletes
should take amore positive response because of the
high competitivetrait anxiety. Avoidant coping method
isnot suggested because competitiveanxiety isin nega
tivecorrel ation with avoidant response.

According to thequestionnaire of theathlete, psy-
chologica intervention and technical analysisare con-
ducted and theresult isshown asFigure 3.
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Figure3: TheChokingindex for thesamematch beforeand
after intervention

Theenlightenment of thisresearch result demon-
stratesthat: athletewith strong public self-awareness
pays more attention to his publicimagethan general
athletesand the athl ete can choose an effective coping
style according not only to thefield conditionsbut also
thecharacter of thematch mission. Athletewith strong
personal self-awareness attaches moreimportanceto
hisinner feelingsand felt more and stronger sense of
anxiety asaresult of strong pressure and responsein
competition. Pressure decay due to the environment
particularity isasens bleresponse of avoidant coping.
Enhancing thetraining of athlete’s coping style and psy-
chologica intervention can bean effectiveway to pre-
vent the*“Choking” phenomenon for athletes in impor-
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tant games. Althoughit isreved edinthestudy that there
are certain connectionsamong thethreefactors: sports
competitive anxiety, self-efficiency and coping styles,
whether itisinteracted or of mutual causality still re-
mindsaquestion to befurther confirmed utilizing the
theoretica research of implicit learning.

CONCLUSIONS

Competitioninred matchesisawaystheultimate
purposefor professiona athletesand no oneiswilling
to that the Choking phenomenon affectstheteam’s fi-
nal achievement ingreat matches. Now itisclear that it
can beintervened by implicit learning. Asameatter of
fact, not only freshman athletes should havetheimplicit
learning to prevent the “Choking”, but also the coaches
should too to guide and enrich their knowledge. To ex-
plainthereason of athletesmaking faultin matches, this
study conductsthe collection and anaysisof athletes’
psychological state duringthe match in experimental
method and finally find the origin of “Choking” phe-
nomenon. Totest theexperimenta result, thisstudy does
acazandyssof ahigh-rankingfootbd| athleteaswell.
Theanalysisresult showsthat the high-ranking athlete
too much or too high god sand transfer al the attention
onthegameresult leading to theoccurrence of “Chok-
ing” phenomenon. Competition results as a major game
target for athletes, aswell astoo much focuson bonus
and honorsaredl root of “Choking” phenomenon. The
explanation of theresearch resultsinthisarticlereaches
the statistical standard and the built model revealsthe
effect of thethreeoriginsonthetota variaion of athlete’s
“Choking” index. If conditions permit, the experiment
cantrack moreathletes’ competition performance and
gather abundant game data, and builds model onthe
relation of “Choking” index to more than three factors.
It would be beneficial to fully understand how these
variablesaffect the““Choking” index and how they are
interrelated with each other, and providing more useful
information eventudly.
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