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ABSTRACT

This study aimed to compare feedback after goodpad trials in self—control and instructor-controbndition on
acquisition and learning of force production taskald subjects. Subjects were randomly divided tintee groups:
instructor-control feedback after good and pooalsiand self—control feedback groups. All partigifsaproduced
10 kg force in acquisition phase. They couldn'ttbeeproduced force and received KR on two trinleach 6-trial
block. At the end of acquisition phase, subjectsetff-control feedback group were divided into 8ugps of self—
control feedback after good and poor trail. Aftéx Hour, they performed a retention and transfetstegthout KR.
To analyze data, one — way ANOVA and post Hocwest used (BR5%). Results showdbere wassignificant
difference between self-control and instructor-coingroups, significant different between feedbaftkr good and
poor trials in the instructor-controlled group alsbut no significant different in self-controlledogip.
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INTRODUCTION

A major part of the human life encompasses theifit skills. The human being eminent ability tofgen skills is

an important feature of his existence. Recognitirggfactors which influence the performance is ohthe issues
that the educational scientists are dealing withcfenturies. This knowledge has many applicationamproving

performance in sport and physical activities. Ceactry to use this knowledge in acquisition andgrerance of
skills throughout the teaching process in differastys [10]. In learning motor skills, it is emphesil that the
feedback information which make a performer sudoéss dealing with the desired goal is a cruciakttor in

acquisition and performance. These comments hame basically studied by the knowledge of the ref{{R) that
is usually defined as after-response verbal inftionaabout some aspects of achieving the goal11,During the
recent years, attempts have been largely devotettify the role of augmented feedback and iteptal benefits
in order to reduce the negative effects of feedb&ik the contradictory findings in this regard damade it
difficult to determine suitable method for givingeldback [14]. Meanwhile, the impact of the relevfaeguency of
augmented feedback on learning motor skills has bee of the most challenging issues for the sfistsian motor
learning [6]. In order to explain the effects oéduency of KR on learning motor skills, researché® 15]

proposed the concept of guidance hypothesis ateldstiaat in spite of positive effects of the frexeye of feedback
during the practice, it can also be associated s@treral negative effects such as: (a) preventmpitant activities
i.e. information processing, detection and erraraxtion, (b) decreasing movement stability, (ckimg the learner
dependent to feedback [12, 13]. Following the pegp@f the guidance hypothesis, some studies dicunuport it
and concluded that learning complex motor skillt liequire high control, attention and memory arenecessarily
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influenced by frequent feedback [2, 16, 19]. Waifia&Shea in a review of the feedback literaturechated that
despite the fact that the guidance hypothesis ibatés to better understanding of the influencdeefdback on
performance and learning of motor skills, it is e&sary to determine the nature of interaction betweedback and
other factors such as task complexity, skill leetus of attention and learners’ characteristids @n the other
hand, many studies supported the guidance hypsthasiin order to prevent the negative effects imeed earlier,
they examined different methods to decrease trguénecy of augmented feedback [4, 13, 14]. Thusnaisguthat
feedback with less frequency is more useful forree motor skills, this question may raise thahigh method of
reducing frequency of augmented feedback and whiai of applying it (whether instructor-controlled self-
controlled) will be more effective?”

The research evidence so far had indicated thgtrésence of feedback after poor trials (informatiole of KR) is
more effective in improving performance and perferimexperience gains by error correction is highigortant in
acquisition of motor skill. But the results of ratstudies have led to different views and staled giving feedback
after good trials (motivational role of KR) has gter effect on learning motor skills. llies and g{#005) in their
research concluded that when learners receiveiymé$itedback they set higher goals and as a rdwilt learning
enhances. Chiviacowsky and Wulf (2007, 2009) detnatesi that providing feedback after good rathentpoor
trials results in better leaning. Such findingsnsee to be in contrast with this view that providiegdback after
significant errors is more effective. They explaingheir findings by stating that receiving positiiestead of
negative feedback results in higher motivation tinisl feedback consequently leads to more effeddiening. Feltz
(1992) in his review of literature in self-sufficiey concluded that success or failure in the lastopmances play a
key role in the performer's perception of his or &gilities. These findings suggest that the tnaorehe teacher can
give feedback in order to influence the performpesception of success or failure, affecting ttebiity of person
in performing skills and leads to the enhancemdnpesformance [3]. On the other hand, study of esfuor
feedback in self-controlled conditions shows nemdifigs about the strategies applied by the subjettself-
controlled group. Chiviacowsky and Wulf (2002) ab&al interesting findings from questionnaires whighre
filled by self-controlled feedback group. They sthtthat the subjects of self-controlled group wietetmine the
time of receiving feedback themselves often prédereceive it after their good trials. This implig&t people are
efficient in relative determination of their good moor trials and can distinguish their good trititsm bad trials.
However, few researches so far have compared #neihg benefits in these two groups and whethertdidency
toward asking for feedback after good trials irf-sehtrolled condition can make this group supedomot? More
researches using this approach can more investigaténdings of Chiviacowsky and Wolf about théeefiveness
of feedback after good trials? Also few studiesehbeen carried out on the effect of subjects’ agéhese changes
[8]. There are also few evidences to show thatadiffy of feedback (for instance short feedbaclerage feedback,
feedback after good or bad trials, etc.) will imggald people's learning [8]. Since the age isnamorrtant variable
in performance and acquisition this question shdgldanswered that are teaching methods used iesaawice and
young ages suitable for elderly people? In moghefprevious researches, the self-controlled fegldgeoup was
compared with the yoked group, a group who recefeeslback regardless of performance based on ftfie se
controlled group; therefore it seems natural thatgelf-controlled group is superior from the yokgdup [7]. But
in the present study in order to enrich the resualt$ only the self-controlled feedback group wasded into after-
good and after-poor trials feedback, but also tveye compared to two groups of instructor-contcbiieedback
after good and poor trials instead of comparingrthte yoked group. The feedback given to these grdsp
purposeful and based on their own performance.

Therefore in addition to controlling the frequenof/ feedback which is an important issue in thiddfiethe
researcher intends to compare the effects of feddhfier good and poor trials on force productiasktin self-
controlled and instructor-controlled conditions¢weal that;

1. Can receiving feedback after good trials be emeffective than after poor trials in both self-toled and
instructor-controlled conditions?

2. Does letting the subjects decide about the tifngetting feedback (self-controlled) play a fundental role in
improvement of learning? Or is it also effectivéhé feedback is given by a trainer after certaais (e.g. good and
poor trials in this research)?

Then we can provide trainers some information aleatimpacts of types of feedback, especially sefftrolled
one on learning motor skills. Obviously, the progplication of feedback in accelerating learninigj save
expenses and time.
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MATERIALS AND METHODS

Participants

The method of this study is Quasi experimentale Pbpulation was all the elderly people aged betwef65

years. The sample of this study comprised of 48ifipch subjects who were randomly selected andddigi into

three groups: instructor- controlled feedback ageod trials (ICG group, N=12), instructor-conteall feedback
after poor trials (ICP group, N=12), and self-cotied feedback (N=24). Hence, using a questionratithe end of
the acquisition phase the subjects of self-comdoteedback group were divided into two subgrospH:controlled
feedback after good and after poor trials. So #repe included 48 subjects who were totally comgparefour

groups.

Apparatus

The following tools and methods were used to gatierequired data:

1- An electric dynamometer (model ED-100N YAGAMI)thvreliability of 0.82 that is used to measure pwver
of grip.

2- A questionnaire which was given to self-contdlgroup at the end of the acquisition phase tavkafter which
type of trial (good or poor) they prefer to recefgedback [] (Chiviacowsky & Wulf, 2002).

Task
The task was used in this research was 10 foraduption task by electric dynamometer.

Procedure

After that the subjects learned how dynamometeacéf@roducing device) works, in order to ensuresihalarity of

groups, a pretest revealed that there was no &ignif difference in absolute errors between theugsoat the
beginning of the study. Then during the acquisifinase each group practiced producing a force &gl 10 six-

trial blocks. It should be mentioned that the sotgjevere not allowed to see the dynamometer, nigtduring the

acquisition phase but also in all other phasedefstudy and they received KR on only two trialseath 6-trial
block (feedback frequency =33%). It was arrangesdlich a way that the subjects of the KR after giniats group

received feedback after each three trials for theest performance to the set target force 10 kgddrial) whereas
the KR after poor trials group received it aftectedhree trials for the trial with the most distarfcom the 10 kg
force (poor trial). Finally the self-controlled gno asked for feedback on two of their trials whemehey wanted in
every 6-trial block. Then at the end of acquisitigitase, these subjects (self-controlled) were askddl out a

guestionnaire in which there were some questiomsitathe time or reason of requesting feedback. @asethe
response given by the participants, they were diithto two subgroups; self-controlled group whadked for
feedback after their good trials (SCG KR group) anbjects who asked feedback after their poorsti(&8CP KR
group). The retention test was taken upon the teatian of the acquisition phase, two days latehwlte same
force as acquisition phase and the transfer testdeme with the production of 15kg force in a @dthlock and
without any feedback.

The gathered data was first analyzed using desaigtatistics methods (such as mean, standardititav; etc.).
Then Kolomogrov-Smirnov, One-way ANOVA and Tukeysptioc tests 0.05) were used in order to examine
the effect of interventions done. All of the stttial analyses were administered using SPSS Ve8ion

RESULTS

As it was previously mentioned, at the end of asitjoh phase, the self-controlled group which ideld 24 subjects
was asked to complete a questionnaire. 10 subjétt66%) of self-controlled group asked for feedbatfter their

good trials (SCG), 6 subjects (25%) after theirpo@ls (SCP), 5 subjects (20.83%) equally aftethbgood and
poor trials and finally 3 subjects (12.5%) reqadsteedback randomly. It should be explained thatdnes who
select both or no conditions in the questionnaieeevneliminated from the study procedure. Four gsoubich were

studied in this research are shown in table 1.

Table 1 Number, mean and standard deviation of the subjectage

N | Age mean| Std. deviation
After good trial | 12 61.5 2.02
Instructor-controlled feedback After poor trial | 12 6183 G
After good trial | 10 60.9 1.93
Self-controlled feedback After poor trial | 6 625 507
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Figure 1. The of absolute errors of study groups itthe acquisition, retention and transfer phases

According to figure 1, the study groups reducedrteerors in force production task during acquasitiphase but
they have performed differently in acquisition.ergion and transfer tests.

Table 2. Results of ANOVA test for comparison of grups' performances in theacquisition, retention and
transfer tests

F P Result
Acquisition | 86.77 | 0.001* | Sig
Retention 86.77 | 0.001* | Sig
Transfer 18.59 | 0.001* | Sig
* The difference is significant at 0.05

As it can be seen in table 2, the results of ANOK$t are significant between the study groups énatquisition,
retention and transfer phases@m01). It means that there is a significant défere between the four groups in
learning force production task in these phases.rébalts of the post hoc test are shown in table 3.

Table 3. The results of Tukey's test for significance of b&teen study groups in acquisition, retention and
transfer test

Group P value
Acquisition  Retention Transfer
I|((:;(; 0.001* 0.001* 0.001*
SCG 0.34 0.44 0.03*
scp 0.35 0.09 0.07
é%PG 0.001* 0.02* 0.001*
* *
SCp 0.001 0.10 0.006
SCG
scp 0.99 0.70 1.000

* The difference is significant ak 0.05
DISCUSSION

The purpose of the present research was to contipareffects of feedback following the good and pwials in
self-controlled and instructor-controlled conditoim acquisition and learning of a force productiask in elderly
people. It was reviewed in three different phasesy(isition, retention, and transfer tests). Thaulte indicated
some significant differences between the study gsaluring the acquisition phase. In this phasegthéing effects
of augmented feedback improved the performanceubjests in force production task (Figure 1), butitagas
shown in tables 2 and 3, three groups (i.e. saifrotled feedback after good and poor trials aral itistructor-
controlled feedback after good trials) performettdrethan instructor-controlled feedback after pti@ls (ICP) in
the acquisition phase. In a similar study on tliee”y people, Wulf and Chiviacowsky (2009) explotkd effect of
instructor-controlled feedback after good and pwiads. Their findings showed no significant diéece between
these two types of feedback during the acquisiioase. The results of present study are inconsisitmWulf and
Chiviacowsky's research results. The reason isthieateedback after good trials has a high motiveti role for the
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subjects [](Chiviacowsky & Wulf, 2005; Schmidt & €£2011). Therefore the subjects who received fagdhafter
good trials in the acquisition phase could enjog tidvantage and had a better performance comptuirige
instructor-controlled feedback after poor trialheTsubjects of the latter group lost the abilityb® actively
involved in problem solving and they were somehanrfased and could not benefit from the motivatiomdé of
the feedback after good trials. This can be jestifoy the developmental changes, as the age got® wognitive
abilities of elderly people reduces and will beeason for incapability in using informative roletbé feedback after
poor trials. Wulf et al. (2005) examined the eféeot self-controlled feedback on learning of jurhptsin basketball
and Hartman (2005) also conducted a research &r éodgive the theoretical as well as the empirgogdlanation of
advantages of learning with self-controlled methdle results of these studies showed no signifidéfferences
between the various methods of feedback and tiieairolled method. In this regard Friedrich & MHr{1997)
also claimed that according to the cognitive viélvg self-controlled method exerts more pressur¢hersubjects.
They have to make decision based on their knowleddbe task and their ability, about when and hovask for
feedback, when and how much they change the tagksaron. In other words, the responsibility of gwubject
increases more during the self-controlled practitiee learner has to make several decisions andotamgny
degrees of freedom. This imposes high cognitivesqanees on the learner and leads to dividing his#tiention
capacity between the learning and self-controliongcesses. These opposite effects of cognitive eandtional
processes imposed on the self-controlled learnenglthe acquisition phase result in a performagioglar to the
instructor-controlled group. But in the retentiarddransfer tests, all four groups experience aingbnditions (i.e.
the self-controlled group will not face cognitiveepsure anymore and can demonstrate the posifeetebf self-
controlling). Comparing the groups in the retentéon transfer tests indicated that in instructartagled condition
the group which received feedback after good tshlswed better performance which means giving faekiafter
good trials will result in more effective learninQauraugh et al. (1993) and Wright et al. (199fheaip with the
conclusion that giving feedback to out-of-rangealsri (poor trials) will lead to better and more greted
performance. These findings are not trended with thsults of the present study. The reason for such
inconsistencies may be the application of diffenmethods in evaluating and specifying good and pioals and
having no control on the frequency of feedbackhiese researches. Most of these researches haveheseghge
approach to define the poor and good trials. Is #giproach, the more a learner comes closer tentth@f practice,
the more improvement in performance occurs anghé&itrmances will be more acceptable in the ramberefore,
if an individual is in the group of feedback aftgrod trials (close to the target), he/she repeatedieives feedback
and is bound to the dependency effects of feedlaack will demonstrate a poor performance in retenaod
transfer tests in which no feedback is given, whilehe present study, the criterion for definihg fpoor or good
trials was the best or the worst performance okeesgn in a 6-trial block. This probably is the w@ador the
inconsistencies of these research' findings with fthdings of the present study. Ahmadi et al. @0&howed if
feedback is provided after a good trial rather thgoor or good-poor trial enhanced learning. Badsral. (2011)
also examine the effect feedback on more accuratis bn sport skills. Their results indicated tifie¢dback on
more accurate trials resulted in more effectiverie. These findings are interpreted as evideoca imotivational
function of feedback and are trended with our netea

Wulf and Chiviacowsky (2009) concluded that for qldople, feedback after good trials leads to be#tmtion

than after poor trials. Wulf attributed this supeity to the motivational role of the feedback afje@od trials, which
supports our findings in the present study. Howetrer results of this study are compatible with Watsal (2005),
Chiviacowsky and Wulf (2007). However, they (20@009) claimed that if the trainer or instructor egvfeedback
after the good trials, it can result in more leagniThese results were contradictory with the guigahypothesis
that says "feedback following large errors is monportant.” They justified their findings by sayitigat giving

feedback to the subject following his good triaéérde a confirmation that the movement has beeratoand it
may help setting the harmony for the movement loecang unnecessary changes. Thus such informaginorbe as
important as the error feedback or even more. Iditiad, it is also possible that positive feedbaskmore

motivating for the learner than the negative feetb@nd cause more effective learning. The selfrodiet! group

after good trials had a better performance in teartest when compared to instructor-controlledugr after poor
trials. The high motivational conditions in selfatmlled group and also giving authority to the jegks and their
more involvement in the problem solving process theereasons for this advantage. The self-conttddlgbjects
make different decisions and strategies that infled their performance. In this regard Chiviacowakg Wulf

(2002) stated that the self-controlled subjectsaoditen willing to ask for feedback after their gowihls. However,
no research had been done to compare this grobpawither group who was willing to ask for feedbatiker their

poor trials.

An important point in the current study was that gignificant difference were observed between seiftrolled
feedback group after good and poor trials andithontradictory with the results of the studiesntimned above.
In those studies the reason for the superiorityfeefdback after good trials was attributed to maiidva and
momentum increase, and the superiority of feedlzdtde poor trials to setting lower goals. Feedbafikr poor
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trials also has informative role which is useful fearning. In the current study the researchendoout the same
effect of these two factors on learning. Considgtimat researchers like West et al (2005), Alicé dndge (2005)
and Chiviacowsky and Wulf (2007) had shown thatl&ening would increase if the feedback was giafter good
trials in instructor-controlled condition, it waxpected that the same thing happened in the setfalted
condition, but the results were different in sealfitrolled condition i.e. there was no significaiffedence between
self-controlled groups after good and poor tridsself-controlled group after poor trials, in afilmh to motivating
role of self-controlled feedback the subjects tehtl® use informative role of the feedback, too @ed some
information about the error so that they can achieptimum performance by correcting those errocs inorease
their learning. Thus, in addition to using othewvaatages they benefited from motivational and imiative role of
the augmented feedback simultaneously. Howeversélfecontrolled group who ask for feedback aftezit good
trials were willing to use the motivational role thie augmented feedback again despite using thiwatiohal role
and the advantages mentioned about self-contrédiedback.

The result of this study showed that there is rfeedince between these two groups that use differethods
learning in acquisition, retention and transfer g% These findings rules out the hypothesis thgd %he better
performance of the learner in self-controlled ctindiis only due to motivational role" and confirtie hypothesis
purposed by Chiviacowsky and Wulf (2005) claimihgtt“individuals in self-controlled method ask feedback
when it conforms to their needs”. Therefore obsegwio difference in these two groups should bébatid to the
nature of the people and giving them authoritydk far feedback according to their internal ne&tls. will discuss
about it later. The interesting point was that thsults showed no difference between two conditmfrigistructor-
controlled after poor trials and self-controlledeafpoor trials in the retention test. Both groupsre using
informative role of the feedback. This reveals timaself-controlled after poor trials the motivata role (self-
controlled feedback naturally has motivational yoddong with informative role did not cause any grass in
learning comparing to the instructor-controlledeafpoor trials condition. But different results weobtained in
transfer test and the self-controlled feedback jgrafter poor trials and instructor-controlled feadk group after
poor trials seemed to be significantly differenhe$e results confirm the efficacy of giving feedbat the self-
controlled manner. Another interesting result db tetudy was to observe no significant differenegween the
groups of self-controlled and instructor-controllEsdback after good trials in the retention téstthe present
study, in order to harmonize the frequency of femtttbetween the subject groups, feedback was dveiy dgo 33%
of each subject's trials. This was somehow simgathe research conducted by Chiviacowsky and {2005).
They stated that this method may have acted amitedifor self-controlling subjects and kept thewag from pure
self-controlled condition and ruin some advantagiself-controlling. On the other hand the reasbnhés result
can be attributed to the benefit of giving feedbaftkr good trials in instructor-controlled conditi The instructor-
controlled group that received feedback after gwiads could improve to the extent that they becaméhe same
level of self-controlled group after good trialshi§ shows that if the feedback is given after slitaand needed
trials (here good trials) in the instructor-conliedl condition, it can be as effective as a selftailed feedback.
Also the fact that motivational role of feedbackrsre important in the beginning of learning cancbasidered as
another justification for this lack of differencd@/hen subjects start learning a new skill they seekivational role
more. In the transfer test the self-controlled eded significantly better performance than inswucontrolled
condition. That is the self-controlled group aftgrod trails showed better performance than ingiremdntrolled
after good and poor trials and the self-controltgdup after poor trails also performed better tlvestructor-
controlled after poor trials. Here the motivationale of the self-controlled feedback and givinghawity to them
for getting more actively involved in problem salgi caused better acquisition. However, seeing fferdince
between the two self-controlled group in retentionl transfer tests shows the similarity of the wadikbnal role of
feedback after good trials and informative roleito&fter poor trials in the self-controlled grouphis was not
observed in the instructor-controlled group and fesedback after good trials was better than after grials (an
approval for the superiority of motivational rol@)his incoherence is due to the nature of the tvaugs. In the
self-controlled group the subject discretionallksafor feedback after his good or poor trials (#diials who seek
motivation). The ones who tended to more suppadtraativation took benefit of the feedback after gaoals and
those looking for the information about their esraised advantages of feedback after their pods @iad enhance
their learning (individuals looking for performanegror). Therefore both groups gained considergotegress
according to their internal characteristics. Bus thheedom did not exist in the instructor-contedllsituation and
because of the lack of compatibility between tredfeack and internal needs of the subjects, theg a@nfused. So
those who got feedback after their good trials yarothe least motivational advantage. AccordingMolf and
Chiviacowsky (2009), various results might be aledi for different age groups and in the old peaplelies have
shown conflicting results. Also different findings&re observed in young age group in the presedystu
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CONCLUSION

The results of this study indicates that in ingivarecontrolled condition motivating subject resditfom giving
feedback after good trials causes more and bettenihg and is more effective than the informatipren to the
subjects by providing feedback after their pooal#i But in the self-controlled condition they stealvsimilar
performances, which we attributed it to the natafethe subjects, i.e. the group that naturally meeednore
motivation requested feedback after their goodstraad the one that needed informative role fogpss asked for
feedback after their poor trials and the resultsevthe same. We can conclude that the nature cSubgects is the
most important factor for progress in the taskalyn the self-controlled feedback made betterrdesy comparing
to the instructor-controlled feedback. This promice was in self-controlled feedback group after dgddals
comparing to instructor-controlled condition and feedback group after poor trials to instructoricoled
condition after poor trials. The reason here wassitered to be due to letting subjects decide aaskihg feedback
according to their need. Considering the resultthisfresearch, it is suggested that the trainecsuwrage their old
learners, through taking special measures and diding trainings prior to practice, to ask for déack in the self-
controlled condition so that they can adopt thallieek to their intrinsic needs. However, if thartea is to give
feedback to the trainees during the practice (icsdr-controlled condition), they are suggestedite it upon their
good trials.

REFERENCES

[1] Ahmadi P, Sabzi A, Heirani A, Hasanvandmysic Edu Spor011,9(1), 35-43.

[2] Badami R, and Vaezmousavi SM/orld App. Sci J201Q 10(6), 659-664.

[3] Bruechert L, Lai Q, Shea CHRes Quart ExercSpor2003 74(4), 467-472.

[4] Butki BD, and Hoffman SIPercept Motor Skill2003 97(2), 569-580.

[5] Chiviacowsky S and Wulf GRes Quart ExercSpor2002 73(4), 408-415.

[6] Chiviacowsky S and Wulf GRes Quart Exerc Spor2005 76(1), 42—48.

[7] Chiviacowsky S and Wulf GRes Quart Exerc Spor2007, 78(1), 40-47.

[8] Chiviacowsky S and Wulf GRes Quart Exerc Spor009 80(3), 663-668.

[9] Chiviacowsky S, Wulf G, laroque de Medeiroaefer A,Res Quart Exerc Spo2006 79(3), 405-410.
[10] Chiviacowsky, S., Wulf, G., laroque de Medsire, Kaefer A, Wally RRes Quart Exerc Spor008 79(1),
122-127.

[11] Hartman JM, Ph.D Thesis, (University of VirginUSA, 2005.

[12] Magill RA, Motor Learning and Control: Concepand Applications, London: McGraw-HiR011

[13] Salmoni AW, Schmidt RA, Walter CB,sychol bullet1984 95(3), 355-386.

[14] Schmidt RA, and Lee TD, Motor control and leiag: A behavioral emphasis. IL: Human Kinetics |mher,
2011

[15] Schmid RA, Young DE, Swinnen S, Shapiro DEXxperi Psych]1989 15(2), 352-359.

[16] Swinnen SP, Lee TD, Verschueren S, SerrierBadaerds HHum Move Sci1997 16(6), 749-785.
[17] Vaezmousavi SM, Masoumi EH, Jalali\8prld Appl. Sci. J20084(6), 824-829.

[18] Wulf G, and Schmidt RA] Motor Beh 1996 28(4), 371-381.

[19] Wulf G, Shea CH, Matschiner $Motor beh1998 30(2), 180-192.

[20] Young DE and Schmidt RA}, Motor Beh,1992,24(3), 261-273.

1199
Pelagia Research Library



