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INTRODUCTION

Relevance of the topicBasketball is a sports game the aim of which is
to throw the ball into the opponent’s basket. Tinprovement in basketball is
directly linked to one of the most significant pleins arising to basketball
players, coaches and researchers: the improverhantoracy of shooting and
free throws (Nemeth, 2002; Stonkus, 2003; Emma428wils, 2010; Filippi,
2011). The dependence of the efficiency of shooasgthe main technical
action in playing basketball is manifold: the a@ay of shooting is determined
by biomechanical parameters (Brancazio, 1981; Hud$685; Miller, 2002;
Fontanella, 2007; Bartlett, 2008), movement stibfillslagle, 2002; Button
et al., 2003; Okubo, Hubbard, 2006; Bartlett et2007; Lam et al., 2009), and
ability of the human body to adapt to physical aaf different intensity
(Mclnnes et al., 1995; Ziv, Lidor, 2009; Mongomextyal., 2010) and types as
well as mental abilities of players (Burke, Brov#Q02; Vealey, Greenleaf,
2006; Malinauskas, 2010).

Changes in the shooting indices during a basketbach are
influenced by active actions of opponents’ defenlegensive systems applied,
physical and mental condition of players, the intgpoce of the match and its
result. The accuracy of free throws is specificatifuenced by the result of
the game and the mental condition of the playerselation to the result
(Stonkus, 2003; Wissel, 2011). It has been estadalighat free throws make
20-25 percent of all points earned per game (Ketaal., 1994), thus the
efficiency of them is of vital importance for wimy (Karipidis et al., 2001,
Sampaio, Janeira, 2003; Csataljay et al., 2009jvite Cizauskas, 2010;
Zuzik, 2011). High activity in the completion oftatks and stability in free
throws were demonstrated by the Lithuanian Womerdgonal Team, the
champion in 1997 European Championship, having n2z8d&ee throws per
game on average, 22 of which were accurate (7%penf accuracy), which
accounted for 29 percent all merit points per gaigauskas, Kreivy,
2004). It has been established that the mean amcofdree throws of world
basketball players (both men and women) per maicli6 percent. The
accuracy of throws of 65 percent is consideredetpdor, and the accuracy of



the best basketball players usually reaches 90eperr more in a game
(Vickers, 2007). According to the classification mbtor control (McMorris,

2004; Schmidt, Wrisberg, 2007; Schmidt, Lee, 20frgég throw is a classified
as a closed self-paced action because opponeni®tdprevent it (Singer,
2000; Lidor, 2007).

Many scientists (Lobmeyer, Wasserman, 1986; WrigbBein, 1992;
Mack, 2001; Czech et al., 2004; Gooding, Gardn@®92 claim that movement
accuracy y is much determined by the preparatiperform the movement —
the preparation phase. Before a free throw basketilayers perform
preparatory movements and actionswhich are defined as a set of motor,
affective and cognitive behaviours before the pertmce of the main action
(Kingston, Hardy, 2001; Lidor, Mayan, 2005). It hbsen established that
preparatory actions and movements of skilled basleplayers influence
beginners (Singer, 2002; McMorris, 2004). AccordingFIBA rules, a free
throw is given 5 s, thus preparatory actions fdhraw are rather individual
and different for each player (Boutcher, 1990; Goh®90; Moran, 1996;
Lidor, Singer, 2003). Research literature contadifferent methods of
preparatory movements and actions before a freewthAmberry, 1996;
Wissel, 2005; 2011; Filippi, 2011), but WrisbergldPein (1992) suggest that
basketball players themselves have to develop th& appropriate for them
preparatory actions and movements before a fremvtlas well as the set of
them. Ourresearch hypothesis (Hl that learning special preparatory
movements and actions as well as the sets of tbein fhonth would improve
the accuracy of free throws for young and skilledketball players.

Many researchers (Al-Abood et al., 2002; SingeQ2Q.idor, Singer,
2003; Wulf et al., 2005; Zachry et al., 2005; Caoowsky, Wulf, 2007; Wulf,
2007 a, b) emphasizattention concentration before an independent action.
In the context of a competition the attention mhbset concentrated to the
performance of the specific action; otherwise it t& distracted by the noise
of the crowd, movements near the court or otheilainrritants (Martens,
1999, 2004; Malinauskas, 2010; Weinberg, Gould,020Attention can be
concentrateéhwards and outwards. Attention focused inwards is attention to
the details of the performed movement, e.g. armsge of motion, speed;
attention focused outwards is attention to thel fiaeget of movement and/or
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the environment (Skurvydas, 2008). At present mebess recommend to
focus attention outside the movement. Anothgrothesis (H2is that after one

month of teaching attention concentration for yowarmy skilled basketball
players, their focus of attention to the externattdr (the front part of
basketball hoop) will have more positive effecttba accuracy of free throws
compared to their focus of attention to the intefaator (watching the final

movements of their arm).

Preparatory movements and actions as well as iattecthincentration to
external factor during a free throw do not guaramsvement stability and
accuracy if an incorrect skill in technical actiperformance is developed
(Sowders, 2006; Vann, 2010). It is well known tifatve want to change a
skill, we need to stop the processes of an oldiigctand develop a new skill
(Vilkas, 2006). Aiming at consolidating correct sking skills and seeking for
high sports results it is recommended to use vamnoua-traditional technical
aids (special splints, training balls), facilities (rembd hoops, stands for the
improvement of shooting trajectory) which affect thccuracy of the shooting
process and the stability of its separate partsvéments) (Foley, 2005;
Coryatt, 2007; Heystek, Atwood, 2010; Moye, 20M\olf (2006) suggests
that learning and improving the technique of shapivith one hand from the
shoulder with the help of gpecial shooting strapfor the non-shooting hand,
the correct hand position will be formed holding thall and shooting with the
main focus on the non-shooting haiitie hypothesis (H33 that after a month
of teaching with a special shooting strapd using special methods, the
technigue, accuracy and the application of skitisfree throws for skilled
basketball players will improve in contest actedti Palubinskas (2004)
established that shooting accuracy was affectethbyhand position on the
ball, and aspecial training ball was developed on the basis of his
recommendations. This ball helps to capture thetep@sition of the shooting
hand and fingers during shooting, i.e. efficientbym and consolidate the
steady movements of hand and fingers releasingdlie(detaching the ball
from hand). Though the special aids (shooting stiigining ball) have been
developed to improve the efficiency of shootingerthis still nor research or
publication of the world of sports science on toigic, so the findings of this
research will be new information both for sportedglists and for coaches-
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practitioners.The hypothesigH4) is that after a after a month of teaching
shooting with the help of supportive aids (shootstgap, training ball) and
methods, the shooting technique and accuracy aigdasketball players will
improve and the new correct shooting skills willre&ined for a long time.

The accuracy of free throws during the practicasisasand the match is
different: the basketball players are more accutateng the practice sessions.
The difference can be explained by different shgpttonditions: during the
practise sessions the free throws are made in(egs10 throws), during a
match — two and sometimes three free thro@enstant conditions for
practice help to master the movement which will be perforraetbmatically
later (Adams, 1987; Ackerman, 1988) avatiable conditions for practice
allow the player to remember the skills better,eesglly when it is necessary
to use it in dynamic conditions of application (8utit, 1975; Schmidt,
Wrisberg, 2007; Skurvydas, 2008). For this reaswen dkills the application
situation of which do not change are trained umd@istant practice conditions,
and skill which conditions of application vary ateined under variable
practice conditions. Some research findings sugtfest variable practice
conditions can be even more useful for skills tippliaation conditions of
which do not change (Ghodsian et al., 199He hypothesis (HS} that the
subjects who were learning under constant (stapdaahditions will
demonstrate better results during practice sessamdstesting compared to
those subjects who were learning under variablelitons, but it is likely that
this level of improvement will remain shorter thtre results obtained while
training under variable conditions of practise.

Establishing and assessing the stability of accurgcof the main
basketball technical action — shooting -you cannot rely only on the results
of a match. Specific requirements for shooting emcy can be established
only on the basis of direct research and measursnwérindices obtained in
objective situations of the game or close to theedMiller, Bartlett, 1996;
Stonkus, 2003; Balanas, 2005).

The accuracy of free throws of Lithuanian natiotedm basketball
players and teams (in different age groups) maykkdjs behind the one of
other teams winning prizes at European and worlingionships (Kreivy,
Cizauskas, 2007). Comparatively low accuracy of fteews during the
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matches compared to the accuracy of free throwimgltine practice sessions
encourage looking for effective methods and mearimprove the efficiency
of free throws. It has been established that inemsdence (12—15 years of age),
complex coordination motor skills improve (Prudd2806; Skurvydas, 2008)
together with the main characteristics of techniitaéss of a player — stability
and accuracy of action (Baidinas ir kt., 2009; Sivils, 2010; Filippi, 2011).
After the study of research on shooting technigihe, dependence of its
stability and accuracy, being aware of the thecaétnd practical importance
of such research, we raise the followirggearch problem: what effect do
preparatory movements, attention concentration, telenical aids, stable
and changing learning conditions have on the accucy of free throws for
young and skilled female basketball players?

Research aim:to investigate the effect of the application ofcteag
and learning methods and aids on the accuracgefthrows.

Research objectives:

1. To investigate the effect of movement and actisethods on the
accuracy of free throws.

2. To investigate the effect of attention concdiramethods on the
accuracy of free throws.

3. To investigate the effect of a special shootid)— shooting strap —
on the accuracy of free throws for skilled femadshetball players.

4. To investigate the effect of application of spkecshooting aids
(special training balls, shooting strap) on theuaacy of free throws for young
female basketball players.

5. To investigate the effect of different learntanditions (constant and
variable) on the accuracy of free throws.

Research object: effect of accuracy improvement methods for free
throws.

Conceptual research ideas are grounded on the follong theoretical
provisions:

1. Meta-cognitive abilities (Flavell, 1979). These abilities allow
following one’s own thinking processes (recognitafrthinking strategies and
their application), selecting effective stratecagsl applying them with the aim
to perform certain tasks (setting goals, planning}jing self-regulation
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mechanisms (observations or control (evaluatiothefefficiency of activities),
regulation, questioning, reflection (analysis, sgsis, generalization), critical
evaluation of the achieved result (reflection))d&anova, 2008).

2. Singer’'s Five-Step Approach(Singer, 1988). The learning course
consists ofl) preparation (the preparation for the task is meant to be sjabl
2) imagining (viewing oneself in imagination as performing aatian),
3) attention concentration (concentrating at one factor linked to the task),
4) performance (performing the task without thinking about thefpemance
and its outcomes) an8) evaluation (using the available information for
further learning) before, during and after the perfance of a learnt task
(Lidor, 2007).

3. Psychological movement learning theorySchmidt, Lee, 1999).
This theory emphasizes the importance of developingclean motor
programme for the performance of movements. It ddpen the motive, aim
and attention concentration (ability to concendréBkurvydas, 2008).

4. Scheme theoryof motor learning (Schmidt, 1975). The pace of
motor learning is determined by the solidity of oroperformance scheme in
the brain and the ability to use it fast and to ifyodt fast in an urgent
situation. The more flexible the scheme, the edbimovements learnt under
certain conditions can be transferred to diffecamiditions (Skurvydas, 2008).

5. Variety of motor learning conditions (Neumann, Ammons, 1957).
The more variable the tasks, the better the movemseretained in memory
(motor scheme), the more complex movements andractare taught, the
lower conditional interference will occur (the legsterference of learnt
movements for learning new movements) (Shea, 1986a et al., 2000).

Originality of the dissertation

Research results have shown that application gfgpatory movements
and actions before carrying out an independenbraetia free throw — is
effective for young female basketball players, ganging the sequence of
those actions is not effective for skilled fematsketball players. We have
established that during an independent actionntiite concentration to an
external factor (the front part of the basketbalbj) is not so important for
young female basketball players compared to skillesketball players. Before
an independent action unskilled athletes have ¢b dad to understand the
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integrity of the whole movement and focus theiemtibn to the accuracy of
movement. Aiming at modifying the skill of a freleréw and creating a new
correct skill and consolidating it, it is efficietd use special aids. We have
established that the most effective aid to impreteoting technique is a
special shooting strap. Application of it has maiiemproved the shooting
accuracy of both skilled and young female baskktiialers. The significant
fact is that this aid is effective for retainingthkill in memory for a long time
and transferring it to contest situations. Applimatof special aids helped to
form a correct pattern of holding the ball beforestet and decreasing the
situational indices of the ball's movements to tides in regard to the
basketball hoop. It has been established that giuttie stable tasks, the
application conditions of which do not change mublejr accuracy improved
only when training both under constant and varigptactice conditions;
however, the variable conditions of practice areaathgeous for the retention
of the skill. We believe that all those findingsdonbtedly expand the theory
and methods of training basketball players, esfiediaose parts which are
linked to motor learning.

Theoretical and practical significance of the disstation

The research findings are linked to theoreticalchieey and their
application in practice, they can provide usefuioimation necessary for
modelling the strategy of training basketball playwith the aim to improve
the quality of practice sessions and thus to petfee game activities during
the match. This information can also be usefulligarchildren new shooting
skills and improving the shooting technique ofesliiasketball players. We
suppose that using non-traditional teaching aidsysé findings and
conclusions will have not only theoretical, butacalpractical significance
improving the accuracy of shooting skills and ftbeows of players with
different athletic experience.

Statements to be defended:

1. The effectiveness of application of methodologly preparatory
movements, actions and their sequence performiagrtain action — a free
throw.

2. The effectiveness of attention concentratiotht external factor on
the accuracy of a free throw.

12



3. The effectiveness of application of a shootingpson the accuracy of
free throws for skilled female basketball players.

4. The effectiveness of application of special aidgsching and
practising correct technical action of shooting ymung and skilled female
basketball players.

5. The effectiveness of application of variable riiidy conditions
performing a constant non-changing action — a gres.

13



1. MATERIALS AND METHODS OF THE STUDY
1.1. The subjects

The indices of the sample, age, body mass and thieiglsubjects who
voluntarily agreed to participate in the reseamehgiven in Table 1.

Table 1.The number of subjects, their age, body mass and ight (mean + SD)

. Sample  Age Body Height
Studies Group (n) (years) | mass (kg) (cm)
Study | EG 14 | 14.3+0.3 61.8+5[374.6+8.9

Effect of application of
preparatory movements CG 14 | 144+0.562.4+4.8173.8%7.6

and actions before | g | g | 213+14 66.8+7/d73.0+7.]
shooting on the accuracy

of free throws CG 8 21.0+1.7 658+7/873.9+6.5

Study I
Effect of attention
concentration on the
accuracy of free throws|

Study Il
Effect of special aid —
shooting strap — on the
accuracy of free throws|
for skilled female
basketball players

Study IV EG | 12 | 14307 63.5+6/172.3+6.]

Effect of the application
of special aids (shooting EG 12 | 14.2+0.5 63.8+4/@d73.4+5.9
strap and ball) on the
accuracy of free throws| EG 12 14.3+0.6 62.4+6/873.5+5.6

for young female

<

EG 18 147+0.3 60.8+6|175.8+7.8

EG 16 22.3+1.1 64.0+8[{173.4+6.6

EG 7 20.2+1.2 66.5+7/A78.5+3.6

CG 7 21.8+2.0 66.3+3|176.2+3.8

EG 14 19.0+0.9 67.8+8|179.4+9.4

Study V EG | 34 | 20.2+0.7 —~ —~

Effect of the application
of variable learning EG 33 20.3+0.6 - -
conditions on the accuracy
of free throws EG 32 20.7+1.1 - -

Note: EG — experimental group; CG — control group.
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Study | included female basketball players from thi#huanian
Academy of Physical Education, members of the lathan national youth
team (U20) participating in Lithuanian studentskedisall championship and
preparing for the European championship. Studywbived 14-15-year-old
female basketball players from Kaunas basketbabaic*AISCIAI”. Studies
Il and IV included both female basketball playdresm the Lithuanian
Academy of Physical Education and young female &ths#l players from
Kaunas basketball school “A($AI". Study V involved second year students
from the Lithuanian Academy of Physical Educati@ports Coaching study
programme (64 men and 35 women).

1.2. Methods of research

1. Method of systemic research literature revidis method allowed
selecting and revealing dominating theories of i@ppibn of complex
movements for basketball players — shooting tedugiet and athletic fithess
as well as problem questions; substantiating thieateand methodological
provisions of the pedagogical experiment; findingd asubstantiating
unrealized possibilities in education; analyzingmparing and interpreting
research results.

2. Pedagogical experimentThe aim of the experiment in Study |
“Effect of application of preparatory movements amctions before shooting
on the accuracy of free throwss to investigate the effect of application of
preparatory movements and actions before shootmghe accuracy of free
throws. Female basketball players in two experialegroups learnt free
throws using preparatory movements and actiondteid sequence according
to the methodology of American scientist Amberrn@q&) — a seven-step-
action model:

Action 1: Enter the free throw line, feet pointipgrpendicularly to it.

Action 2: Dribble the ball three times with the Iminflation hole up.

Action 3: Place the thumb into the ball groove tmiddle finger
pointing to the inflation hole.

Action 4: Pull the elbow to the body.

15



Action 5: Bend the knees.

Action 6: Focus the eyes at the target (the frart pf the basketball
hoop).

Action 7: Throw the ball and complete the shootagon.

Before learning the basketball players in the expemtal group were
explained how to perform preparatory movements theit sequence. While
the basketball players performed free throws, theye observed if they
performed the preparatory movements correctly dnthey followed the
indicated sequence of actions. The subjects onctwirol groups performed
free throws as usual, as they had learnt earlithromt any extra information.
Three times a week the subjects performed 30 fne®vs in sets of three free
throws: after two first free throws the partner gate ball straight into the
hands, but after the third throw the subject rantifi@ ball herself and then
stood for a new set of throws. We registered thaber of accurate shots and
evaluated their accuracy.

The aim of the experiment in Study'Bffect of attention concentration
on the accuracy of free throwsVas to investigate the application of attention
concentration in sports skills at different agegrf@fming a free throw,
attention was focused on the internal factor —iogpsovement of the wrist of
the shooting hand, or the external factor — thatfpart of the basketball hoop.
Attention concentration tasks were equally disteloduamong the subjects, i.e.
the same number of subjects started learning tosfattention to the internal
factor, and then to the external factor, and viessa. The group, who had to
concentrate attention to the external factor,the.front part of the basketball
hoop, had their target market with a bright taplee Group, who had to focus
attention to the internal factor, i.e. closing mmemnt of the wrist of the
shooting hand, were instructed to pay attentiothéocorrect hand and finger
closure. While performing free throws, the baskittblayers were observed if
they performed movements correctly and if they olekd the given
requirements. Three times a week the subjects npeefb 30 free throws. We
registered the number of accurate shots and eealdla¢ir accuracy.

The aim of the experiment in Study TEffect of special aid — shooting
strap — on the accuracy of free throws for skilfechale basketball players”
was to investigate the effect of the methodologysihg a special shooting
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strap, developed by American specialist Wolf (20@8) the accuracy of free
throws. Two experimental groups received speciabshg strap (if the player

was right-handed, the left hand was run into thmapstand if she was left —
handed, the same was done with the right hand).pldygers in the control

group performed free throws as usual, without spestiooting straps. The free
throws were made four times a week during the jm@ctessions after a
standard warm up. Each player performed 100 fremmh After each throw

she had to run for the ball and then again stoothatfree throw line. We

registered the number of accurate shots and eealuheir accuracy. Aiming

at evaluating the formation of a new skill, itsigfncy and durability after

learning, we registered the indices of free thrdwsng the match.

The aim of the experiment in Study NEffect of the application of
special aids (shooting strap and ball) on the aecyrof free throws for young
female basketball playersivas to establish the effect of the application of
special aids (shooting strap and ball), meant farawe the shooting technique,
on the accuracy of free throws for young (14-15rypdd) female basketball
players. The study involved four groups of basKefiayers: three experimental
and one control. The players in the first experitmlegroup received special
shooting strap which immobilized the movement & supporting hand while
shooting. The players in the second experimentalgperformed free throws
with special training balls. The players in thedrexperimental group performed
free throws with a shooting strap and a speciatliirg ball at the same time. The
players in the control group performed free thrawusual, without any special
aids. Each player performed shots four times &wee 100), and she had to
take the ball herself after each free throw.

The aim of the experiment in Study “Effect of the application of
variable learning conditions on the accuracy ofefridarows” was to evaluate
the effect of the application of variable and casihiearning conditions on the
accuracy of free throws performing a constant taskapplicability of which
does not change under variable conditions. Thrpererental groups (LAPE
students in the programme of Sports Coaching) igettshooting under
different (constant and variable) conditions.

3. Pedagogical observationSuccessful shots were registered using
conventional signs in the research protocol: ttesstebound from the panel,
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touching the hoop (the front part, the right sithe, left side), without touching
the hoop; inaccurate shots: rebound from the pdrwh the hoop (the front
part, the right side, the left side), without tounghthe hoop. The evaluation
scale of shot according to the target was congduciccording to the
methodology of Zachry (2005) — 5-point scale:

5 points — when the ball is shot accurately withouiching the hoop or
the panel;

4 points — when the basket is made with the b#ihhithe front part of
the hoop;

3 points — when the basket is made with the b#ihgithe right or the
left side of the hoop;

2 points — inaccurate shot when the ball rebourats the front part of
the hop or panel;

1 point — inaccurate shot when the ball reboundsifthe right or the
left side of the hoop;

0 points — inaccurate shot when the ball does aatht the hoop or the
panel.

4. TestingIn all the phases of the experiment, as well asreakaching
new movements, the initial testing was carried whiere the level of all
subjects was evaluated before the experiment.

Test of movement stability and accuraciyee throws:

Test | — 30 free throws(used in study I, Il and V). The subjects
performed 30 free throws each in sets of threesskdter the first free throw
the partner accurately hands in the ball to thgestibAfter the second free
throw the partner again hands in the ball. After third free throw the subject
herself runs for the ball and then stands at the dif free throws to perform
another set of free throws. All in all ten setghote throws are performed. The
test result is as follows: the successful shotscaleulates in percent from all
the shots made.

Different variants of free throw test have been ligdp by many
researchers (Butautas, 2002; Stonkus, 2002¢iBels, 2005; Balanas,
Garastas, Stonkus, 2008enesnsx, 1984). This test complies with the nature
of free shots performed at the competition (mostig player can make three
free throws at a time).
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Test Il — 100 free throws(used in study Il and IV). The subjects
performed 100 free throws: after each shot theeplagn for the ball herself
and then stood at the free throw line. The redulhe test was as follows: the
number of successful shots is converted in peroent all the shots made. If
we want to change the incorrect pattern of shootiegneed to perform quite
many free throws. Different variants of 100 freeoth test (according to the
subjects’ age it is possible to perform sets of 2D pr 25 throws) have been
applied by many authors (Amberry, 1996; Wolf, 20B#ippi, 2011).

5. Analysis of official document®iming at verifying the effect of
special aids on the accuracy of free throws (stiliflythe development of a
new shooting skill, its retention and transfer dotest situations, we performed
the analysis of free throw indices of LAPE femagsketball players (number
and accuracy) in the matches of championships eénLithuanian Students
Basketball League (LSBL) in the season of 2007-28&f8re the experiment
(matches in the first stage, n=7) and after theegwgent (matches in the
second stage, n=13). We also analyzed the statigtiotocols of the games for
the Lithuanian Women'’s Basketball National Teanthia European basketball
Championship 2008 (n = 9). For the comparison dicies we studies the
statistical protocols of the games of the Eurogeasketball Championships of
2007 and 2009 (n = 16). The accuracy of shots (&) ehosen for analysis.

6. Statistical analysisWe calculated arithmetic means of indicés)(
and mean standard deviations (S). Size effect lm#tvggoups and different
testing was calculated using two-factor analysisarfance. The significance
was set at p < 0.05. The calculations were perfdragng Office Excel 2003
and IBM SPSS Statistics 19 program package.
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2. RESEARCH ORGANIZATION

2.1. Study |.Effect of application of preparatory
movements and actions before shooting
on the accuracy of free throws

The research methods applied:

> experiment;

» testing free throws.

The subjects were 14-15-year-old young basketb&yeps and
Lithuanian Academy of Physical Education basketpkllers. The course of
the study is given in Figure 2.1.

uonebhnsaul
0 8SIn092 3y}
01 UonoNpoANU|

Testing | : Testing Il
Experiment
30 free throw 4 weeks x 4 practice 30 free throw
(10x3 throws) 30 f (10%3 throws)
ree throws
(10x3 throws)

Figure 2.1The course of the study of the application of prepatory
movements and actions before shooting

Warm-up At the beginning of testing the subjects performapecial
running exercises with a ball at low intensity Gaurate did not
exceed 130 beats/nithfor 10minutes.

Testing before the experimerBefore teaching the first testing was
carried out (Test | — 30 free throws) and the stuibjevere
divided into experimental and control groups actwdo the
accuracy indices of free throws.
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Experiment. Before the experiment the experimental group was
provided with all information and preparatory moaiis were
demonstrated as well as their sequence accordinghd¢o
methodology of Amberry (1996). After warm up duriadj
practice sessions the subjects performed 30 fregv#h(10 sets
of three free throws) according to new methods. Tbetrol
group performed free throws (10 sets of three figews)
under usual conditions, as they had learnt befidne.teaching
lasted for one month, and practice sessions toakepfour
times a week, 16 practice sessions all in all.

Testing after the experimenifter teaching another testing of free
throws was carried out aiming at establishing tffece of
application of preparatory movements and actionforbe
shooting on the accuracy of free throws.

2.2. Study Il. Effect of attention concentration
on the accuracy of free throws

The research methods applied:

» experiment;

» testing free throws.

The subjects were 14-15-year-old young basketb&yeps and
Lithuanian Academy of Physical Education basketpkllers. The course of
the study is given in Figure 2.2.
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Focusing attention to the internalfactor
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Focusing attention to the externafactor
(the front part of the basketball hoop)
4 weeks x 3 practice sessions (n=12)
30 free throws (10x3)

Figure 2.2The course of the study of attention concentratioto the
external and the internal factor before performinga free throw

Warm-up. At the beginning of practice and testing the suijec
performed special running exercises with a balbat intensity
for 10minutes.

Testing before the experimerdefore the experiment the first testing
was carried out and the subjects were divided dame of two
experimental groups according to the accuracy exiof free
throws: group | learnt to perform free throws fdogstheir
attention to the external factor (the front parttloé basketball
hoop), and group Il learnt to perform free throwsusing their
attention to the internal factor (the position loé shooting hand
and its wrist and fingers).

Registering free throwsSuccessful and missed free throws of each
subject were registered in a special protocol. We eegistered
if the basket was made or not according to theesafatiargeting.

Stage | of the experime#ritfter the first testing of free throws the subjects
learnt shooting for four weeks, three times a wéaking each
practice session the subjects performed 30 fresvthr
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Testing after the first stage of the experiméitthe end of teaching the
second testing was carried out aiming at evaludtiegeffect of
learning conditions on the accuracy of free throws.

Stage |l of the experimernh the second stage of learning the conditions
were changed: the group who had focused theirtaiteon the
external factor now concentrated on the internetiofa and vice
versa. The numbers of training sessions and fresvthwere the
same as in the first stage.

Testing after the second stage of the experinddrthe end of teaching
the second testing was carried out aiming at etialythe effect
of different learning conditions on the accuracyreé throws.

2.3. Study lll. Effect of special aid — shooting strap — on the
accuracy of free throws for skilled female baskktba
players

Research methods applied:

> experiment;

» testing free throws;

» analysis of official documents (official protocaltmatches).

The study involved female basketball players of thighuanian
Academy of Physical Education (n=14) and of thighdanian Youth
Women'’s Basketball National Team (n = 14). The sewf the study is given
in Figure 2.3.
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100 free throw 4 weeks x 4 practice 100 free throw

100 free throws

Figure 2.3The course of the study applying a special shootirgjrap

Warm-up.At the beginning of testing the subjects perfornspecial
running exercises with a ball at low intensity f@minutes.
Testing before the experimeBiefore the experiment the first testing of
free throws was carried out, and according to tbeuiacy
indices of free throws the LAPE basketball playsese divided
into the experimental and control groups. The bilisiieplayers
of the Lithuanian Youth Women’s Basketball Natiorfadam

were included into one experimental group.

Experiment.One day after testing the subjects performed fneewts.
The teaching lasted for four weeks, four times &kvéuring
each practice session they performed 100 shots.sUbgcts
were informed about the aims of the special aid,they were
explained that the aid did not necessarily havanfloence the
accuracy of shots.

Testing after the experimemfter the experiment, another testing (100
free throws) was performed aiming at evaluatingeffect of a
shooting strap on the accuracy of free throws.

Registering free throws during a matéie registered accuracy indices
of free throws for 12 basketball players during atah. All in
all, we analyzed the indices of 14 matches (7 nestdiefore the
experiment and 7 matches after the experiment). alée



analysed the accuracy indices of the basketbajlepdaof the
Lithuanian Youth Women'’s Basketball National Teaie used
the statistical protocols of European basketbadingbionships:
of 2007 (n=9) before teaching and of 2008 (n=rakeaching.

2.4. Study V. Effect of the application of special aids on the
accuracy of free throws for young female basketball

players

Research methods applied:

» experiment;

» testing free throws;

» pedagogical observation;

The subjects were 14-15-year-old young basketteeps. The course
of the study is given in Figure 2.4.
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Testing |
1(0 free throws
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Experiment
4 weeks x 4 practics
100 free throws

Testing Il
100 free throw

Testing Il
100 free throw

Figure 2.4The course of the study of using special shootingds

Warm-up.At the beginning of testing the subjects perfornspecial
running exercises with a ball at low intensity f@minutes.

Testing before the experimeBtefore the learning the first testing was
carried out, and according the accuracy indicastbe players
were divided into three experimental groups: grblgarnt to
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perform free throws using a special shooting stoapup Il —
using a special training ball, and group Il — gsibhoth a
shooting strap and a training ball. Control groepf@rmed the
same test of free throws.

Registering free throwsThe shots both made and missed were
registered in a special protocol. We also evaludied shots
according to a special accuracy to the target scale

ExperimentAfter the first testing of free throws, the subgeptractised
performing free throws using different special afds four
weeks, four practise sessions a week, 16 praatissians all in
all. During each practice session they performe® i@e
throws.

Testing after the experimerifter the experiment another testing (of
100 free throws) was performed aiming at evaluatimegeffect
of different learning conditions on the accuracyreé throws.

Testing after a breakdAiming at establishing the retention of the skill,
the third testing was carried out after 7-monttakre

2.5. Study V.Effect t of variable learning conditions
of the accuracy of free throws

Research methods applied:

» experiment;

» testing free throws.

The subjects were second-year LAPE students oSpwts Coaching

programme (64 men and 35 women). The course dittltly is given in Figure

2.5.
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Figure 2.5The course of the study applying variable learningonditions

Warm-up.At the beginning of testing the subjects perfornspecial
running exercises with a ball at low intensity f@minutes.

Testing before the experimeitfter the trial of free throws, the first
testing was performed, and according to the acguratices of
it the subjects were divided into one of three rieeg groups
(one group who learnt under constant learning dimmdi, and
group | and group Il — variable learning conditipns

ExperimentAfter the first testing, when the subjects weredduced to
correct technique of shooting, they learnt for fiveeks, three
times a week. During each practice session all esthj
performed 30 free throws. All successful shots adheplayers
were registered in a special protocol indicating tearning
conditions.

Testing after the experimemtfter the experiment the second testing of
free throws was carried out aiming at evaluating éffect of
different learning conditions on the accuracy etfthrows.

Testing after a breakAfter the second testing a three-week break was
made, and then the third testing of free throws wasied out
aiming at evaluating the retention of the skillrlga
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3. RESEARCH RESULTS

3.1. Study I.Effect of application of preparatory
movements and actions before shooting
on the accuracy of free throws

Studying the accuracy of free throws for young btsMl players After
performing the analysis of the effect of prepamaimovements and actions on
the accuracy of free throws we established thatttoeiracy indices of young
(aged 14-15) female basketball players duringitBetesting were as follows:
61.3% (18.4 + 2.6 accurate free throws) for expental group basketball
players, and 63.0% (18.9 + 2.1 accurate free thrdevscontrol group players
(Figure 3.1.1.). In the first testing there were smtistically significant
differences between the accuracy indices of freewtk of both groups
(p > 0.05).

2 B Experimental groufd Control group

*

25 A

20 +

15 A

10 -

Accurate number of shots

Testing | Testing Il

Note.* — p<0.05, compared to the mean value of the figsting
in experimental group

Figure 3.1.1Free throw indices of young female basketball playrs before
the experiment and after it performing a test of 3(ree throws
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After a month of learning, when the experimentaiugr learnt free shots
applying a sequence of preparatory movements atimhadefore them, the
second testing was carried out, and the resuitsiare as follows: for players
in the experimental group 70.3% (21.1 £ 3.1 aceufisde throws), for players
in the control group 63.3% (19.0 £ 2.1). The indic#d the second testing
showed that the average number of successful iregv$ in the experimental
group statistically significantly increased (p ©%). compared to the results of
the first testing. The same index in the contralugr changed as well, but we
did not establish statistically significant difface (p > 0.05). When those
indices were compared between the groups, we fthetdthe indices of the
experimental groups were statistically significartigher (p < 0.05) compared
to those of the control group.

Studying the accuracy of free throws for LAPE fembhsketball
players.The indices of accurate free throws of LAPE baskiéfidayers during
the first testing were as follows: in the experita¢igroup 78.0% (23.4 £ 1.7
accurate free throws), in the control group 74.7222.4 + 2.1 accurate free
throws). Comparing the indices of accurate freewisrin the first testing, we
did not establish any significant difference betw#g average indices in both
groups (p > 0.05). After a month of teaching, witea experimental group
learnt to perform free throws using the programnieth® sequence of
preparatory movements and actions, and the cogim@lp practised free
throws as usual, the accuracy indices in the setesiothg were as follows: in
the experimental group 69.3% (20.8 + 1.8 accurege throws) and in the
control group — 77.0% (23.1 + 1.1) (Figure 3.1.2).
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Note.* — p < 0.05, compared to the mean value of ths fasting in experimental
group; # — p < 0.05, comparing the mean valuekesecond testing in both groups

Figure 3.1.2The number of accurate free throws of LAPE femaldasketball
players performing a test of 30 free throws befor¢he experiment and after it

The indices of the second testing showed thaterettperimental group
the average number of successful free throws siguifly decreased (p < 0.05)
compared to the first testing. In the control grotips index did not change
statistically significantly (p > 0.05). Comparingetaverage indices of accurate
free throws between the groups we found a stalftisignificant difference
(p < 0.05).
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3.2. Study Il. Effect of attention concentration
on the accuracy of free throws

Studying the attention concentration of young fenfasketball players.
The first testing (30 free throws) before teachihgwed that the accuracy of
both groups of young (aged 14-15) female basketilajjfers was: 62.3%
(18.7 £ 3.1 accurate free throws) in the first graand 64.7% (19.4 = 3.4
accurate free throws) in the second group. Comgadtie indices of accurate
free throws in the first testing, we did not estblany significant difference
between the average indices in both groups (p 5)0After a month of
learning, when the experimental groups learnt tofopm free throws
concentrating attention to specific factors (exakremnd internal), the accuracy
indices in the second testing were as follows: B9(17.9 + 3.5 accurate free
throws) in the first group of basketball playersowhoncentrated on the
internal factor (the final movement of the wrisgnd 56.7% (17.0 +3.0
accurate free throws) in the second groups of plawéo concentrated on the
external factor (the front part of the basketbalbp). The indices of free
throws in the second testing showed than they didsignificantly change
compared to the indices in the first testing (p.650. We also did not find
significant differences between the groups of stibjé > 0.05).

After the second testing both groups changed legrodnditions: those
basketball players who had concentrated their titeron the internal factor
(the wrist) now concentrated on the external fagtbe front part of the
basketball hoop), and vice versa. After one moffilearning, the results of the
third testing showed that the indices of the fgstup who now concentrated
on the external factor were 60.7% (18.2 £ 2.5 ateuiree throws), and those
in the second group concentrating on the interreadtof were 63.7%
(19.1 + 2.6). The indices of free throws in thedhiesting showed than they
did not significantly change compared to the indicethe first and the second
testing (p > 0.05). We also did not find signifitatifferences between the
groups of subjects (p > 0.05).

Studying attention concentration of LAPE femalekb#sll players.
Before learning, the indices of accurate free tlrawthe first testing showed

31



that in the first experimental group they were %4.@2.3 + 2.9 accurate free
throws) and in the second experimental group theyew3.3% (22.0 £2.7
accurate free throws) (Figure 3.2.1.). Comparirg itidices of accurate free
throws in the first testing, we did not establishy asignificant difference

between the average indices in both groups (p 0.0

® Group 10 Group I

#
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15
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Accurate number of shots

Testing | Testing Il Testing 11

Note.* — p < 0.05, compared to the mean value of ttst fersting;
# — p < 0.05, compared to the indices in the §rsup;
** _ compared to the indices in the same group.

Figure 3.2.1The indices of free throws of LAPE female baskethibplayers
before learning (testing 1), after the first stageof learning (testing Il) and after
the second stage of learning (testing Ill) performig a test of 30 free throws

After a month of learning, when the experimentabups learnt to
perform free throws concentrating attention to fme€actors (external and
internal), the accuracy indices in the secondngstiere as follows: 76.3%
(22.9 + 2.1 accurate free throws) in the first graaf basketball players who
concentrated on the internal factor (the final mogat of the wrist), and
85.3% (25.6 £ 1.5 accurate free throws) in the sdagroups of players who
concentrated on the external factor (the front paitthe basketball hoop).
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After the first phase of learning, the indices bk tsecond testing
showed that in the first group of subjects who emiated on the internal
factor (the final movement of the wrist) the indicaf successful free throws
did not change statistically significantly (p > B)Qbut in the second group
who concentrated on the external factor (the fpant of the basketball hoop)
the indices of successful free throws statisticadignificantly improved
(p < 0.05) compared to the beginning of learningm@aring the indices of
accurate free throws in the second testing, webkstti@d significant difference
between the average indices of both groups (p 5) OAGter the second testing
both groups changed learning conditions. After skeond testing, when the
subjects changed the concentration tasks, the awcundices in the third
testing were as follows: 83.0% (24.9 + 1.6 accufede throws) for the first
group who learnt to focus on the external factord &6.7% (23.0 £ 1.4
accurate free throws) for the second group whmtearfocus on the internal
factor. The third testing results showed that tleniper of successful free
throws in the first LAPE group statistically sign#ntly increased (p < 0.05)
compared to the first and the second testing; hewdkie number of successful
free throws in the second LAPE group statisticatisignificantly (p > 0.05)
decreased compared to the second testing. Durenthitd testing we received
statistically significant difference (p < 0.05) Ween the average indices of
free throws of groups.

3.3. Study lll. Effect of special aid — shooting strap —
on the accuracy of free throws for skilled female
basketball players

Indices of testing the accuracy of free throwfter the evaluation of
accuracy indices of free throws in all three growps found that they did not
differ statistically significantly (p > 0.05) dugnthe first testing: 74.5 £ 3.4%
in the experimental group of LAPE basketball playef4d.1 + 2.1% in the
experimental group of Lithuanian youth nationainelasketball players, and
76.2 £ 4.3% in the control group basketball play&igure 3.3.1.).
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Note.* — p < 0.05, compared to the mean value of ttst fersting;
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Figure 3.3.1The accuracy indices of free throws for female bagtball players
before the experiment and after it (performing a tet of 100 free throws)

During the second testing, the accuracy of freevisrwas 88.2 + 4.6%
for LAPE subjects, 85.2 £ 5.5% for Lithuanian youtational team subjects
and 77.5 £ 4.7% for control subjects who learng filrows without any special
aids. The second testing results showed that theacy of free throws in both
experimental groups of LAPE basketball players afidLithuanian youth
national team basketball players statistically gicgntly improved (p < 0.05)
compared to the indices in the first testing, the aiccuracy indices in the
control group did not change statistically sigrafitly (p > 0.05). In the second
testing we found statistically significant diffecss in the average accuracy
indices of free throws between experimental groapd the control group
(p < 0.05).

Retention of a free throw skill and its transfercantest situationThe
analysis of the accuracy of free shots during théchres before the experiment
showed that the efficiency of free throws in a rhat@s: 59.9 + 6.1% for the
experimental group of LAPE basketball players, @0415% for the
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experimental group of Lithuanian youth nationalntelasketball players, and
60.3 £6.5% for the control group basketball playeffFigure 3.3.2.).

Comparing the indices of accurate free throws leetbe experiment, we did
not establish any significant difference betweea #verage indices in both
groups (p > 0.05).
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Note.* — p < 0.05, compared to the obtained indicestgethe experiment;
# —p < 0.05, compared to the indices of the cdgtrmup

Figure 3.3.2The accuracy indices of free throws for female b&stball players
during matches before the experiment and after it

After teaching the indices of accurate free thrawsa match were:
77.3+ 6.4% for the experimental group of LAPE bkl players,
75.2 £ 6.4% for the experimental group of Lithuanigouth national team
basketball players, and 62.8 + 7.2 % for the cdrgroup basketball players.
After one month of the application of a special ating strap the indices of
accurate free throws in a match showed that tharacg of free throws in a
match in both experimental groups (of LAPE basKetptayers and of
Lithuanian youth national team basketball playestsitistically significantly
improved (p < 0.05) compared to the indices betbesexperiment, but in the
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control group it did not change (p > 0.05). We fdunstatistically significant
difference in the indices of the accuracy of fremivs between experimental
and control groups (p < 0.05).

3.4. Study V. Effect of the application of special
shooting aids on the accuracy of free throws
for young female basketball players

Evaluation of the accuracy of free throws before ¢xperimentDuring
the first testing (100 free throws) the efficienof free throws of young
basketball players (aged 14-15) was as followthérfirst experimental group
who learnt free throws with a special training balvas 52.8 + 5.1%, in the
second experimental group who learnt free throwk wispecial shooting strap
it was 52.5 + 5.7%, in the third experimental grouo learnt free throws with
both a special training ball and special shootimngpsit was 52.3 = 7.4%, and
in the fourth — the control group — of basketb&dlyprs it was 53.5 = 8.4%. We
found no significant differences in the mean indicé accuracy between all
those groups (p > 0.05) during the first testinigFe 3.4.1.).

Evaluation of the accuracy of free throws after theperimentin all
three experimental groups the accuracy indiceseaf throws were statistically
significantly higher after the experiment than lsefthe experiment (p < 0.05).
The second testing showed that the accuracy indicége throws improved
by 65.3 + 4.1% in the experimental group who le&ed throws with a special
training ball, by 76.4 £ 8.9% in the second expenial group who learnt free
throws with a special shooting strap, and by 73724+ % in the third
experimental group who learnt free throws with batspecial training ball and
special shooting strap. In the control group itliayed buy 56.3 £ 9.1 %. We
found statistically significant improvement in thecuracy of free throws in the
experimental groups compared to the control grqug 0.05). We also found
statistically significant change in the accuracyfi@e throws between the
groups: the accuracy of free throws in the groum \darnt free throws only
with a special training ball was statistically sigrantly lower than the one in
the experimental groups (p < 0.05).
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Figure 3.4.1The accuracy of young female basketball players bafe the
experiment (testing 1), after the experiment (testig Il) and after 7 months
(testing Ill) performing a test of 100 free throws

Evaluation of the accuracy of free throws 7 morattier the experiment.

In two experimental groups (with a special shoostrgp and with both special
aids), the accuracy of free throws 7 months aéfarning remained statistically
significantly better compared to the beginning eérhing (p < 0.05), and
significantly unchanged compared to the end ofniegr (p > 0.05). The

accuracy of free throws for basketball playershia éxperimental group who
learnt free throws with a special training ball @esed with time, but not
statistically significantly (p > 0.05). Skill reton indices in the control group
did not change during that period of time (p > 0.@%ter 7 months of learning

retention of skills was better for the group whairted with both special aids
compared to the group who trained only with a tregnball and the control

group (p < 0.05).
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3.5. Study V. Effect of the application of variable learning
conditions on the accuracy of free throws

Accuracy indices of free throws before the expariniEhe analysis of
the effect of the application of variable learncwnditions on the accuracy of
free throws showed that during the first testing #tcuracy of free throws
among the groups was as follows: under constamiteacondition it was 46.0
*+ 18.6%, under variable learning conditions witlwell known sequence of
movements — 46.7 = 19.7%, under variable learningdiions with an
unpredictable sequence of movements — 47.7 + 15989%he first testing we
did not find any statistically significant differe@s in the indices of accuracy
of free throws between the groups (p > 0.05) (Rdub.1.).

B Constant conditiod Variable condition IO Variable condition 11

20 -

15+ T

10

Number of throws

Testing | Testing Il Testing Il

Note. * — p < 0.05, compared to the indices of testing |
# — p < 0.05, compared to the indices of testihgnder the conditions of
continuous learning; **— p < 0.05, compared toitidices of testing I
under the same learning conditions

Figure 3.5.1The indices of testing free throws before learningtesting 1),
after learning (testing Il) and after a three-weekbreak (testing IIl)
performing a test of 30 free throws
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Accuracy indices of free throws after the experimBuoe to learning,
free throw indices in all three groups during tleemd testing statistically
significantly improved (p < 0.05) compared to thetftesting: the accuracy of
free throws in the constant learning group improbgd22.3 + 5.6%, in the
group of variable learning but when the sequencamfements was familiar —
by 19.3 + 5.8%, and in the group of variable leagnivith unpredictable
sequence of movements — by 17.0 £ 4.6%. Duringsdwond testing we did
not find any statistically significant differencd®tween the groups tested
(p > 0.05).

Accuracy indices of free throws three weeks afierexperimentAfter
three weeks the subjects took a retention testtiiing testing). Skill retention
indices of those who learnt under constant conhtistatistically significantly
decreased (p < 0.05) compared to the end of legar&ikill retention indices of
those who learnt under variable conditions with ifem sequence of
movements decreased compared to the end of learbirigthey improved
when the subjects learnt under variable conditigitis unpredictable sequence
of movements. However, there were no statisticalpnificant differences
(p > 0.05). The comparison of retention indices nvtiee skills were acquired
under different learning conditions showed that theention of skills was
much better in those groups where the subjectstleerder variable learning
conditions compared to constant learning conditigns: 0.05). We found a
statistically significant change in the retentiomdices (in both groups)
compared to the beginning of learning (p < 0.05i}, the retention indices in
the group of constant learning did not essentidiffer (p > 0.05).
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4. DISCUSSION

Effect of application of preparatory movements andactions before a
free throw on the accuracy of free throws.In individual tasks, such a
performing a free throw in basketball, preparatacyions and movements as
well as their sequence, efficiently affect the aacy of free throws for young
female basketball players (Wrisberg, Pein, 1992pkM&001; Czech et al.,
2004; Lidor, 2007). We found that the accuracy m&fefthrows of young
basketball players who had learnt the sequenceepigpatory movements and
actions according to the methodology of Amberry9@Qimproved by 9%,
when the accuracy of free throws in the controlugroemained unchanged.
While using preparatory movements, athletes cautytleeir individual plans of
actions before starting the performance of thesk té_idor, 2007). During
preparatory actions and movements you can imagmesglf successfully
performing the task, think about your movements rears what you have to
perform (Boutcher, Crews, 1987; Boutcher, 1990;oLidSinger, 2003). The
necessary condition for the quality of performarscthe constant sequence of
movements and actions that should be performedw(CBoutcher, 1986).
Besides, athletes can maintain their attention eomation before performing
an action during the performance of it, and thay batter cope with internal
(e.g. negative thoughts) and external (e.g. naigejference (Boutcher, 1990;
Moran, 1996); they can develop a feeling that tygymally control what they
are doing. We have established that preparatoryememts and actions of
young female basketball players mostly affect thet ffree throw, which
proves the efficiency of preparatory actions. Hogrethe sequence of applied
preparatory actions negatively affected the firgtefthrow of skilled and
experienced female basketball players: the oldithalas broken, and the new
one was not internalized yet. Lidor (2007) suggékts skilled basketball
players who use their usual preparatory actionsaftree throw should better
keep away from the suggested changes in the segoéractions and time. It
has been established that changes in the prepamtmements and actions for
a free throw as well as their sequence negativéigctathe accuracy of
shooting for a long time. Our research revealed ¢ime month of learning
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preparatory movements, actions and their sequeppeaged to be efficient for
the accuracy of free throws for young (aged 14-+éBjale basketball players,
but this period was too short to change the seguehpreparatory actions for
more experienced players.

Effect of attention concentration before a free thow on the
accuracy of free throws.We established that attention concentration of goun
female basketball players to both external andriadefactors did not affect the
accuracy of throws. Many specialists (Wright, 200llaney, 2005; McGee,
2007; Wissel, 2010) suggest in their research gatieat for beginners in
basketball attention concentration is not a deeifactor for the accuracy of
throws as they have not acquired the necessaryisgdechnique. According
to Skurvydas (2008), if athletes have to performmavement fast and
accurately, at the beginning of learning they htaveoncentrate their attention
to the accuracy of movement. Attention concentraiecomes important only
after acquiring correct shooting technique. Oueagsh results showed that
one month of learning for skilled basketball playexttention concentration on
the external factor (the front part of the baskitiaop) significantly affected
the accuracy of free throws, but attention conegiatn on the internal factor
(the final movement of the wrist) did not have asignificant effect. This
confirms the fact that planning actions and coneding attention on one
factor which is linked to the task and is exterizalb very effective action
(Martens, 1999, 2004). However, Vickers (1996c¢; )0fuggests that many
basketball players aim at the centre of the frart pf the basketball hoop,
though other places are also effective, e.g. thadimiof the hoop, the middle
of the back rim, or the centre of the board, and ot important where the
attention is concentrated, the main thing is thattarget is the place where the
attention is concentrated.

Effect of the application of a special aid — a shdag strap — on the
accuracy of free throws for skilled basketball plagrs. Our research results
showed that in the experimental groups, where tageps learnt to perform
free throws using a shooting strap, the shootimgiacy indices after learning
increased: by 13.7 + 3.5% for LAPE basketball piayend by 11.1 + 2.4% for
Lithuanian youth national team female basketbadlyets. If you want to
change a skill, you need to stop certain activitycpsses in the cortex of the
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human brain and practically form a new skill, bhe tstability of dynamic
stereotype in the cortex of the human brain isrdgst with difficulty. New
motor activities should be based on firm and carsdglls (Vilkas, 2006;
Skurvydas, 2008). Aiming at modifying incorrectlikinto new correct ones,
it is recommended to apply various supportive texdinaids intended for
teaching and improving shooting (Palubinskas, 2@ayders, 2006; Wolf,
2006; Coryatt, 2007; Vann, 2010). It is worth ngtitnat the retention of the
skills and its transfer into contest activities wgrositively affected under
stressful (match) conditions. After learning thewacy of free throws during
a match improved in both experimental groups by4%74.0% and
15.1 + 6.8% respectively. In the control group, ith@ices of accuracy of free
throws during the practice sessions and matchesqiaicchange statistically
significantly. The variability of accuracy indicesf our subjects after the
experiment conforms to the findings of other auwhabout the effect of a
shooting strap. We established that aiming at dhgnitpe incorrect technique
of shooting it is necessary to practice at leagt month, no less than three
times a week performing 100 shots with a shootitrgps Besides, the
application of this supporting aid has a residusue — the learnt skill was
transferred and used in a contest situation.

Effect of application of special shooting aids onhie accuracy of free
throws for young female basketball players.The evaluation of free throw
accuracy of young (aged 14-15) basketball playefsré the experiment and
the comparison of them with the leading free themauracy indices of basket
ball players of the same age which are reporteddearch literature (Stonkus,
2002) showed that the subjects conformed to theageeevaluation of free
throw accuracy. Research results showed that ddifbegn practice sessions
with special aids (training balls, shooting strapdle average indices of
accuracy in free throws significantly improved: b%.5 £ 4.6% for those who
learnt with a special training ball and by 23.9.@ #br those who learnt with a
shooting strap and by 20.9 £ 3.7% for those whal usgth supporting aids.
The accuracy indices of free throws in the congaup during this period
improved by 4.8 £ 2.3%. After learning the accurawjices of young female
basketball players compared to a very high evaogtstonkus, 2003). On the
basis of practical research, Amberry (1996), Palsitas (2004), Wolf (2006)
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claim that non-specific special aids (shooting raspecial balls) guarantee
correct skills of free throws and the stabilitytbbse skills. Our subjects learnt
to perform free throws with special aids for a nmpmio less than three times a
week, performing 100 throws during a practice sgsgDur results obtained in
the experimental group confirmed the conclusion\dlf (2006) that the
position of the hand in a shooting strap has atgrfact on the stability and
accuracy of the shooting movement. The highestracguwas achieved in the
group which learnt shooting using a special shgosittap. We expected the
experimental group who learnt using both supportiids to produce the
highest results. Though the indices in this groomproved statistically
significantly, the efficiency was not so good comguito the group who learnt
using only the shooting strap. Effective but na test results were obtained
by the group who learnt free throws with a spetiaihing ball. Though the
accuracy of free throws improved in all three gp subjects, the shooting
accuracy of the group who learnt free throws witbhaoting strap improved
statistically significantly more compared to theogp who trained with a
special ball. The data of the experiment suggedtdhe month of training (16
practice sessions, 100 shots in each) with spsgjgorting aids is an effective
means of the development of accuracy in free throws

Effect of variable learning conditions on the accuacy of free
throws. Research results showed all groups of subjectsnifep under
different conditions, improved their accuracy iedrthrows (p < 0.05) after
five weeks of practicing. Our research data conftonthe data of Shoenfelt
and co-authors (2002) who experimented with masddtdall players for three
weeks. The accuracy of free throws in the resebycthe authors mentioned
above improved by 5.2%. Erffmeyer (19&§)plied the improvement program
of free throws for university basketball players forweeks where the players
trained under variable conditions, and their accyiienproved by 8.1%. The
subjects in the stable learning group trained ursdable conditions which
conformed to the task (performing free throws), they did not show any
higher results compared to those who learnt undeiabie conditions. It is
worth noting that the claims of supporters of stdbhrning conditions did not
confirm. They claimed that constant conditions werere advantageous for
the performance of identical movements as this dantrease retention and
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automation of movements (Adams, 1976; Anderson2,19895). Supporters
of variable learning suggest that in the skill asjion phase (during the
practice session), the results of players pragfiainder variable conditions
may appear to be worse compared to those players pacticed under
constant conditions, but players practicing undarable conditions should
produce better results in the period of retentiechfnidt, Bjork, 1992; Magill,
2007; Schmidt, Wrisberg, 2007). The results obthingy the subjects
confirmed the theory that in retention tests bettsults are produced by
learners who train under variable conditions. la tbst of later retention the
accuracy indices of free throws in variable growpere similar, but they
significantly decreased for the players who learmdler constant conditions.
The players who learnt under complex variable doyms — unpredictable
sequence of movements — demonstrated similar segufiractice sessions and
in testing, and their testing results were simitathose produced by players
who learnt under different conditions. Such cowdiéi as unpredictable
sequence of movements can cause the decreaseidasindut they can also
produce better indices in the retention test whenskill needs to be used in
various conditions (Schmidt, Bjork 1992; Ghodsianat, 1997; Farrell,
McDaniel, 2001). We suppose that if the experimlasted longer and the
retention test was taken after a longer period imfet variable learning
conditions could have proved to be the most adgawtas training method. On
our research we established that variable trairgngditions were more
appropriate for learning free throws, though theditoons of the application of
that skill are constant.
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CONCLUSIONS

1. Systemic sequence of thoughts and actions litdkkéae task, which is
performed before the beginning of a specific aiblettion — a free throw,
improved the accuracy of the technical action foung female basketball
players. Changing the sequence of already leaegapatory movements and
actions into a sequence of new actions did not lmapesitive effect on the
accuracy of free throws for skilled female baskitplayers. The application
of those actions becomes important before the fiet throw, and after
learning the accuracy of this throw statisticaltyngficantly improved.

2. Attention concentration, focusing attention pedfic external factor
(the front part of the basketball hoop) before yiag out an independent
movement — a free throw — improved the accuracjred throws for skilled
female basketball players, and attention conceotrad the internal factor (the
final movement of the wrist) did not have a positeffect on the accuracy of
free throws. For young basketball players, attentimncentration both to
external and internal factors did not have anytp@siffect on the efficiency
of throws or the stability of movements.

3. Application of special supporting aids for shogt a shooting
strap — for the development and consolidation cbaect free throw skill is
effective. While improving the individual technicskill with the help of this
aid, the position of holding and throwing the hadproved, so even in the third
practice session the stability of shooting movememtd the accuracy of free
throws for skilled female basketball players staiddly significantly improved.
The application of a special shooting strap foréhbancement of the correct
skill in the practice sessions was efficient fog tietention of the skill and its
transfer into contest situations.

4. Application of special supporting aids for shiogt(special training
ball and shooting strap) had a positive effect lom free throw accuracy for
young female basketball players. Using a specahitrg ball or both aids at
one time did not have as efficient for the stapildf movement and its
retention as using the shooting strap alone. Apfiia of special aids
significantly improved the situational indices dfosting: the number of
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accurate shots increased, and the number of sfigkcelsts from the right or
the left parts of the basketball hoop decreased.

5. A free throw is a constant technical action, dns performed under
constant conditions. Both constant and variablmlag conditions affected the
accuracy of technical actions while learning freeows. Skill retention was
better for those subjects who learnt under variabtmditions, but it
significantly decreased for those who learnt uncemstant conditions. The
greatest change in learning was achieved durinfjrtdive practice sessions.
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SANTRAUKA

Temos aktualumas.KrepsSinis — tai sportinis dvigjkomand; po penkis
Zaidkjus Zaidimas aik$fe varant, perduodant vienas kitam ir metant kamuol
varzow; komandos krepSKrepSinio tobudjimas yra tiesiogiai susi§ su viena
i$ svarbiausi problemy, kylardiy Zaidsjams, treneriams bei mokslininkams —
metimy ir baudos metimp tikslumo gerinimu (Nemeth, 2002; Stonkus, 2003;
Emma, 2004; Sivils, 2010; Filippi, 2011). Pagriridirtechnikos veiksmo
Zaidziant krepSin— kamuolio metimoi krep§ efektyvumo priklausomyb
daugialyg: metimy tikslumg ZaidZiant lemia biomechaniniai Zajd atliekamo
veiksmo rodikliai (Brancazio, 1981; Hudson, 1985jlé&4, 2002; Fontanella,
2007; Bartlett, 2008), judesstabilumas (Millslagle, 2002; Button et al., 2003;
Okubo, Hubbard, 2006; Bartlett et al., 2007; Lamakt 2009), organizmo
gekejimas prisitaikyti prieivairaus intensyvumo ir pabZio fiziniy kraviuy
(Mclnnes et al., 1995; Ziv, Lidor, 2009; Mongomesy al., 2010), psichiis
savyles (Burke, Brown, 2002; Vealey, Greenleaf, 2006;iMalskas, 2010).

Metimy rodikliy kaita rungtyniy metu lemia aktyws varZzow gynybos
veiksmai, taikomos gynybos sistemos, gZpidfiziné bei psichig bukle,
atsizvelgianti rungtyniy svarhy, ju rezultay. Baudos metimo tikslumui
iSskirtini poveil§ daro rungtyni rezultatas ir su juo susijusi atliekém metima
krepSininko psichié baklé (Stonkus, 2003; Wissel, 2011). Nustatyta, kad
baudos metimai sudaro 20-25 procyyper rungtynes pelnyttask; (Kozar et
al.,, 1994), tod Siy metimy tikslumas turi lemiam poveilf siekiant pergabk
(Karipidis et al., 2001; Sampaio, Janeira, 200&t&my et al., 2009; Kreivyt
Cizauskas, 2010; Zuzik, 2011). Dideliu aktyvumu kg atakas ir baudos
metimy tikslumo stabilumu pasizyéjo 1997 m. Europosiempione tapusi
Lietuvos motey krepSinio rinktire — ji per vieneriastempionato rungtynes
mesdavo vidutiniSkai po 28 baudos metimusy i83 kidavo tikstis (tikslumas
79 proc.), o tai sudar29 proc. vig pelnyyy per rungtynes tagk(Cizauskas,
Kreivyté, 2004). Tyrimais nustatyta, kad vidutinis geriayigi pasaulio
krepSinio Zaidju (vyry ir motery) baudos metim tikslumas per rungtynes
sudaro 76 proc. Metimtikslumas, kuris siekia 65 proc., laikomas maZzu, o
geriausi metiky tikslumas per rungtynes sudaro 90 proc. ir daufiéackers,
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2007, pagal www.nba.com). Remiantis judesvaldymo klasifikacija
(McMorris, 2004; Schmidt, Wrisberg, 2007; Schmidge, 2011) baudos
metimas iSskiriamas kaip uzdaras savarankisko temjgmas, kadangi atlikti
§i veiksmy varzovai netrukdo (Singer, 2000; Lidor, 2007).

Daugelis mokslinink (Lobmeyer, Wasserman, 1986; Wrisberg, Pein,
1992; Mack, 2001; Czech et al., 2004; Gooding, Gard2009) aiSkina, kad
judesio tikslumas daug priklauso nuo pasirengimdiktiat veiksma —
parengiamosios faz. Prie§ mesdami baudos metirkrepSininkai atlieka
parengiamuosius judesius, veiksmuyskurie literafiroje apimdinami kaip
sistemiSka motorim, emociniy ir kognityviniu elgsem seka pries pat
pagrindinio veiksmo vyksm (Kingston, Hardy, 2001; Lidor, Mayan, 2005).
Nustatyta, kadgudusi krepSinink; atliekami parengiamieji judesiai, veiksmai
teigiamai veikia baudos metimtiksluma (Singer, 2002; McMorris, 2004),
taCiau rera aisku, kaip Sie judesiai, veiksmai veikia praat&diju krepSinink;
metimy tikslumg. Pagal FIBA taisykles baudos metimui pasirengtiiatos
5 sek., todl parengiamieji veiksmai yra labai individaalir kiekvieno Zaidjo
kitokie (Boutcher, 1990; Cohn, 1990; Moran, 1996¢ddr, Singer, 2003).
Literatiroje pateikiama nemazai metgdkaip atlikti parengiamuosius judesius
prie§ metant baud(Amberry, 1996; Wissel, 2005; 2011; Filippi, 201t&iau
Wrisberg ir Peinisitiking (1992), kad krepSininkai tétu patys susikurti
tinkamiausius parengiamuosius judesius, veiksmup; iseky prieS baudos
metim.

Daugelis mokslinink (Al-Abood et al., 2002; Singer, 2002; Lidor,
Singer, 2003; Wulf et al., 2005; Zachry et al., 20Chiviacowsky, Waulf,
2007; Wulf, 2007 a, b) patitia demesio sutelkimo svarky prie$ atliekant
savarankisk veiksmy. Varzyhy aplinkoje, jei nesusitelktaspecialaus veiksmo
atlikima, demesys gali bti blaSkomas Zirovy triukSmo, judjimo Salia aik&ts
ir panad dirgikliu (Martens, 1999, 2004; Malinauskas, 2010; Weinberg,
Gould, 2010). Bmeg galima sutelktij vidy (vidinius veiksnius) ir j iSore
(iSorinius veiksniug). I vidy nukreiptas émesys — tai émesysi atliekamo
judesio detales, pvz.: rankas, ampligugdreit; i iSore nukreiptas dmesys — tai
demesysi galutin judesio tiksk ir/ar aplink. Siuo metu mokslininkai vis
daZniau rekomenduoja sutelktirdeg i judesio iSog (Skurvydas, 2008).

Parengiamieji judesiai, veiksmai beindesio sutelkimagiSorin; veiksn
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metant baudos metipnegarantuoja judesio stabilumo ir tikslumo, jejgu
yra susiformays klaidingas technikos veiksmo atlikimgudis (Sowders,
2006; Vann, 2010). Kad pakeistungadi, batina sustabdyti ankstesnveiklos
vyksma ir formuoti nauy igadi (Vilkas, 2006). Norintjtvirtinti naujus
taisyklingus metimo igadZius bei siekti geriausi sportiniy rezultat
rekomenduojama taikytijvairias pagalbines ir netradicines technikos
priemones (tai specials jtvarai, mokomieji kamuoliai)jrenginius (sumazinti
lankai, stovai metimo trajektorijai tobulinti), Kos turijtakos metimo veiksmo
ir jo daliy (judesiy) stabilumui bei tikslumui (Foley, 2005; CoryattQQ7;
Heystek, Atwood, 2010; Moye, 2011). Wolf (2006) ya# kad mokantis
metimy viena ranka nuo peties ir tobulinanttgchnily suspecialiu kamuoj
prilaikan ¢ios rankosijtvaru iSsiugdoma taisyklinga rankpacktis laikant bei
iSmetant kamuglir tinkamiausia nepagrindis rankos paitis. Palubinskas
(2004) nustat, kad metimo tikslumas taip pat priklauso nuo St padties
ant kamuolio, ir remiantis autoriaus rekomendacifobuvo sukurtaspecialus
mokomasis kamuolys padedantis metimo metu fiksuoti tikslimetamosios
rankos, jos pirst packtj, t. y. tinkamai suformuoti iftvirtinti pastovius tos
rankos ir pirdf judesius iSmetant kamuolkamuolio atsiskyrimo nuo rankos
momentu).

Nors ir sukurta pagalbini priemoniy (speciaiis itvarai, mokomieji
kamuoliai), padedaty gerinti metimo veiksmingum tatiau sporto mokslo
pasaulyje Sia tema darna atlikta tyrimy ir publikuota darh, todl miasy
tyrimo duomenys bus nauja informacija tiek moksleedalistams, tiek
treneriams praktikams.

Baudos metim tikslumas per pratybas ir rungtynes skiriasi: per
pratybas krepSininkai atlieka baudos metimus #ksliTo prieZastis galifiti
skirtingos baudos metimsalygos: per pratybas Zaipi meta baudos metimus
serijomis (pvz., po deSimt), per rungtynes — po ldrfais po trisPastovios
pratyby salygos padedajvaldyti judes, o po kurio laiko jis bus atliekamas
automatiSkai (Adams, 1987; Ackerman, 1988ptamos pratyby salygos
leidzia Zaidjui geriau prisimintiigadi, ypa& kai \liau ji tenka pritaikyti
dinamiskomis Zaidimo situacijomis (Schmidt, 1976h&idt, Wrisberg, 2007;
Skurvydas, 2008). Tetl per pratybaggadziams, kuni pritaikymo situacijos
nekinta, naudojamos pastoviaglygos, o tiemsjgadziams, kum pritaikymo
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situacijos varijuoja, naudojamos kintamoslygos. Aptikta tyrimy, Kkuriy
iSvadose teigiama, jog kintamos pratyfalygos gali ti naudingesés netgi
ugdantigadzius, kuriy pritaikymo situacijos nekinta (Ghodsian et al.97p

Nustatant ir vertinant pagrindinio krepSinio technikos veiksmo —
metimo tikslumo pastovuma negalima pasikliauti vien tik rungtymni
rezultatais. Nustatyti konk¥is baudos metim tikslumo reikalavimus
krepSininkams galima tik turint tiesioginiais tydis, matavimais gautus
objektyvius Zaidimo situacijomis arba artimomis dimiui situacijomis
rodiklius (Miller, Bartlett, 1996; Stonkus, 2003aBitnas, 2005).

Lietuvos krepSinio rinkties Zaicjy, komand (ivairaus amziaus grugi
baudos metimp tikslumas gerokai atsilieka nuo koman&uropos bei pasaulio
gempionatuose @musiy prizines vietas (Kreivyt Cizauskas, 2007). Ne itin
didelis baudos metim tikslumas per rungtynes, palyginti su tpkinetimy
tikslumu per pratybas, W&a ieSkoti paranki metod; bei priemoni baudos
metimy tikslumui efektyvinti. Nustatyta, kad paaughjst (12-15 mat
amziuje) tobuja sudtingesrés koordinacijos motoriniai géfimai (Prudden,
2006; Skurvydas, 2008) ir svarbiausi Zpidtechninio parengtumo pozymiai —
tai veiksmo stabilumas ir tikslumas (Bi@nas ir kt., 2009; Sivils, 2010;
Filippi, 2011), todl susipazZinus su metimtechnikos, jos stabilumo bei
tikslumo priklausomyés tyrimais ir suvokiant teorinbei praktirg tokiy tyrimy
ir ju iSvad; reikSne tampaaktuali moksline problema: kokj poveikj turi
parengiamieji judesiai, demesio sutelkimas, pagalbids technikos
priemonés, pastovios ir kintamos mokymo glygos jaunyjuy bei patyrusiy
krepSininkiy baudos metimy tikslumui?

Tyrimo tikslas: nustatyti skirting mokymo(si) metodilg bei pagalbini
priemoni; taikymo poveik baudos metimp tikslumui.

Tyrimo uzdaviniai:

1. Nustatyti parengianp judesi;, veiksmy metodikos poveikbaudos
metimy tikslumui.

2. Nustatyti dmesio sutelkimo metodikos poveikaudos metimp
tikslumui.

3. Nustatyti specialios metimo priemi@n- kamual prilaikartios
rankosijtvaro poveik patyrusi krepSininkip baudos metimp tikslumui.

4. Nustatyti speciali pagalbini metimo priemoni (specialy

50



mokomyju kamuoli;, kamuo] prilaikartios rankosijtvany) poveil jaunju
krepSininkiy baudos metimtikslumui.

5. Nustatyti skirting mokymosi glygu (pastovi ir kintamy) poveilg
baudos metinp tikslumui.

Disertacinio darbo originalumas

Tyrimo rezultatai parag kad parengianju judesi, veiksmy taikymas
pries atliekant savarankigkveiksmy — baudos metim ypa veiksmingas
jaunosioms krepSinirtkns, ta&iau Sip veiksmy sekos pakeitimas jau
patyrusioms krepSinirtkns rera veiksmingas. Nustatyta, kad atliekant
savarankisk technikos veiksmdémesio sutelkimas iSorin veiksri (prieking
krepSio lanko da) jaunosioms krepSinidkns rera toks svarbus kaip
patyrusioms  krepSinirdkns.  Négudusioms  sportinirdns  atliekant
savarankisk technikos veiksm pirmiausia reikia pajusti, suvokti judesio
visumy ir labiau sutelkti dmeg i judesio tikslum. Netaisyklingam baudos
metimo jgadZiui pakeisti ir naujam taisyklingam sukuitialdyti beijtvirtinti
paranku taikyti specialias pagalbines priemones. aiSRgo, kad
veiksmingiausia pagalbin priemoré gerinant baudos metim technily —
specialus kamupl prilaikartios rankos jtvaras. Jo taikymas reikSmingai
pagerino tiek patyrugj tiek jaunyu krepSininkiy baudos metim tiksluma.
Svarbu tai, kad Si pagalkirpriemort padeda atsimintigudi po ilgo laiko ir
perkelti j i varzyhy situacijas. Specialipagalbini priemoni; taikymas paéjo
iSmokti taisyklingai laikyti kamuglprie$ atliekant metim iSmetimo metu ir
sumazino situacinius kamuolio ,kraipymosiSalis“ rodiklius krepSio lanko
atzvilgiu. Nustatyta, kad uZdtia, kuriy pritaikymo slygos beveik nekinta,
atlikimo tikslumas pagéjo treniruojantis tiek pastoviomis, tiek kintamomis
mokymo(si) alygomis, t&iau kintany salygy per pratybas pranasSumas iSlieka
prisimenantigadi. Manytina, kad visa tai neabejotinai papildo kiejky
sportinio rengimo teorj ir metodiky, ypa tas dalis, kurios yra susijusios su
judesiy mokymu.

Teorineé ir praktin ¢é disertacinio darbo verté

Tokio tyrimo rezultatai, siejami su teoriniais mokgis bei y taikymu
praktikoje, gali suteikti gana vertingnformacip, kuri batina modeliuojant
krepSininky rengimo metodik, leidZiartia padidinti pratyln kokybe, kartu
pagerinti Zaidimo rezultatyvugrper rungtynes. Sio tyrimo duomenys taip pat
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gali bati naudingi mokant vaikus kaskart naupetimoigudZiy bei tobulinant
didelio meistriSkumo sportininkmetimy technikos veiksmus. Manytina, kad
pasitelkus netradicines pagallininokymo(si) priemoni taikymo metodikas
gauti tyrimo duomenys ir padarytos iSvadosdune tik teorig, bet ir praktig
reikSne gerinantivairaus parengtumo krepSinipkmetimy ir baudos metinp
tiksluma.
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ISVADOS

1. SistemiSka su uzduotimi susijusminciy ir veiksmy seka pries
pradedant krepsinio technikos veiksm baudos metimpagerino Sio jaugu
krepSininkiy atliekamo veiksmo tikslum Jau iSmokt parengiamju judesiy,
veiksmy ir ju sekos pakeitimas nauja veikseeka netujo teigiamo poveikio
patyrusi krepSininkiy baudos metimp tikslumui. Parengiamju judesiy,
veiksmy taikymas buvo efektyvus atliekant piarbaudos metim po mokymo
Sio metimo tikslumas reikSmingai padjol.

2. Démesio sutelkimag specifini iSorin veiksn (priekine lanko daj) ir
fiksavimas prie$ atliekant savarankiSkeiksmy — baudos metim pagerino
patyrusi, krepSininkiy metimy tiksluma, o demesio sutelkimag vidini veiksn
(baigiamji rieSo juded teigiamo poveikio baudos metimo tikslumui néjar
Jaunyjuy krepSininkiy demesio sutelkimag iSorini ar vidini veiksn taip pat
netukjo teigiamo poveikio metimveiksmingumui bei judesistabilumui.

3. Specialios pagalbis metimo priemoss — kamual prilaikartios
rankositvaro taikymas susidarantitvirtinant taisykling baudos metimdgudi
buvo veiksmingas. Tobulinant individuatechnikos veiksmsu Sia pagalbine
priemone la¥jo mokgjimas taisyklingai laikyti bei iSmesti kamuptod:l jau
treciu pratyly metu reikSmingai paggo patyrusi krepSininky, atliekargiy
baudos metimus, judesistabilumas ir metim tikslumas. Specialaugvaro
taikymas per pratybagvirtinant taisykling, igadi buvo veiksminga priemen
isimenant bei perkeliamgudi i varzyh; situacijas.

4. Pagalbini metimo priemoni (specialausitvaro bei mokomojo
kamuolio) taikymas teigiamai veikjaunju krepSininkip baudos metimp
tiksluma. Specialaus mokomojo kamuolio, taip pat abgalbini priemoniy
taikymas vienu metu nebuvo toks veiksmingas getijutesi, stabilum ir ju
isiminima. kaip specialus kamupol prilaikartios rankos jtvaras. Abiey
pagalbiniy priemoni; taikymas ypa reikSmingai pagerino situacinius metim
rodiklius: padaugjo labai tiksly metimy, sumagjo metimy, kai kamuolys
ikrintai krep§ atsimugs nuo deSiés ar kaiés lanko dalies.

5. Baudos metimas yra pastovus technikos veiksnadliekamas
nekintamomis gygomis. Mokantis baudos metim reikSming poveik
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technikos veiksmo tikslumui téjo tiek kintamos, tiek pastovios mokymo
salygos. Igadzio isiminimas isliko geresnisyt krepSinink;, kurie moksi
kintamomis slygomis, ta&iau Sis rodiklis reikSmingai sumga krepsSininkg,
kurie molési pastoviomis glygomis. DidZiausiaggadzio ivaldymo pokytis
buvo pasiektas per pirmas penkerias pratybas.
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