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Abstract

Background. In everyday life people constantly face the dilemma of speed and accuracy. The aim of the cognitive
quantification was to increase the knowledge about kinematic effect of a target. The practical aim would be to apply
kinematic effect of a target in clinical situations, to supply for physiotherapeutic programs. Material and Method. The
analysis was performed 14 tackwondo ITF athletes. During research they performed front left and right kicks in a lateral
standing position: into the air (without a physical target), to a table tennis ball hanging on a line and a training target.
The laboratory for the analysis of movement named HML was used here. Results. The highest average maximum
velocity was obtained by the kicks without a physical target (10,78 = 1,32 m/s for men and 8,51 + 1,50 m/s for women)
(p<0,05), then to the shield (9,98 + 1,40 m/s for men and 8,28 + 1,59 m/s for women) (p<0,05) and to the ball (9,63 +
0,94 m/s for men 7,73 £ 2,01 m/s for women) (p<0,05). Discussion.The obtained results provided the argument
supporting the thesis that the type of target influences on the method of solving the dilemma: the velocity of movement
and its precision during a frontal kick. Both, in the case of women and men who practisetackwon-do, lowering the
velocity of a kick, performed towards a precisely established target, in comparison with the velocity of a kick without a
precisely established physical target (into the air) was observed. For many people with the dysfunctions of the
movement organs, everyday functioning, especially related to movement, makes a challenge. In such a case crossing the
road at the green light in particular time or stepping on the escalator (the examples of such barriers are numerous) are
the tasks that reveal the dilemma of velocity and precision. There are many factors that may support the efficiency of
these efforts. One of them may be the feeling of the efficiency of activity that has a psychological character.

Key words: quality of life, biomechanics, tackwon-do, movement analysis

Aunexk Bonmik, opora Optendyprep, Tomam I'ypa. ®isioTepaneBTH4YHi 3acTOoCyBaHHS OioMexaHiYHMX
NMOKA3HUKIB Ha OCHOBIi BHMIpiB cmopTcMeHiB, sKi 3aiiMalOTbes TXeKBOHI0. Mema Oocnioxncenna. Y
MOBCSIKACHHOMY JKHTTI JIFOMU TOCTIHHO CTHKAIOThCS 3 AWJICMOIO INBHUIAKOCTI Ta TOYHOCTI. METOH KOTHITHBHO-
KIJIBKICHOTO BU3HA4YeHHS OyJio MiJBHMIIEHHS 3HAaHb Npo KiHeMaTtuuHui edexkT uinmi. [IpakTmuHa Mera moinsirae B
3aCTOCYBaHHI KIHEMaTM4HOro egeKkTy MilleHi B KIIHIYHUX CHUTYyalisX, MocTadaHHi (izioTepaneBTUYHUX
nporpam. Mamepianu i memoou. Y nocnini Opano ydactb 14 TXeKkBOHIO-copTcMeHiB. [Tifg 9ac MOCHIIKCHHS BOHU
BUKOHYBaJM TIEpPEeIHI JiBI Ta TpaBi yaapH 1o OOKOBi CTiMKOBii mo3umii: y mnoBiTps (6e3 ¢i3uuHOi MeTH), Mo
TEHICHOMY M’si4y, IO BHCUTHh Ha JIiHii, Tamo wMimeHi. BukopucraHo mnaboparopio aHamizy pyxy IijJ Ha3BOIO
HML. Pe3ynvmamu. HaiiBuiny cepeHio MaKCHMallbHY HIBHIKICTH OTpHMaHO ynapamu 0e3 ¢ismuHoi Mmimreni (10,78
+ 1,32 M/ ¢ — ms wonoBikiB 1 8,51 £ 1,50 m/ ¢ — misa xkinok) (p <0,05), motim mo mmra (9,98 +£1,40 m/ ¢ — s
yoJoBikiB 1 8,28 £ 1,59 M/ ¢ — mis xivoK) (p <0,05) Ta mo m’st9a (9,63 + 0,94 M/ ¢ — s yonosikie 7,73 £2,01 M/ ¢ —
s kiHOK) (p <0,05). Bucnoeéku. OtpuMaHi pe3yibTaTH MiATBEPHKYIOTH Te3y PO Te, IO THI I[UTi BIUTUBAE HA METOT
PO3B’SI3aHHS AWJIEMH: IIBUAKICTh PyXy Ta il TOYHICTH Mix "ac 1000BOTO yaapy. Y BUNAIKax sSKHX cepeq JKiHOK, TaK i
cepell YOJIOBIKIB, SIKi MPAKTHKYIOTh TXEKBOHIO, 3HIKYETHCS IIBHIKICTh YAApy, IO BUKOHYETHCS B HANPAMKY TOYHO
BCTAaHOBJICHOT METH, MOPIBHSHO 31 IIBHAKICTIO yaapy ©e3 TOYHO BCTaHOBIEHOI (izmuHOi MeTH (y MOBITpS), I
OaraTpoX JIONEH 13 MOPYIICHHSIMH ONOPHO-PYXOBOI QYHKIIIH MOBCSIKACHHE (DYHKITIOHYBaHHS, OCOOIMBO IOB’S3aHE 3
PYXOM, CTaBHTh BHKJIMK. Y BHIAJKY, IO CTOCY€ETHCS IEPETHHY IOPOTH Ha 3eJIeHe CBITJIO B IIEBHUI Yac a0 CTyHaHHI
Ha eckajarop (MPHKIAAM TaKux Oap’€piB YUCICHHI), 11e¢ OyIyTh 3aBIaHHS, SKi BUSABISIOTH JWJICMY MIBHAKOCTI U
TOYHOCTI. € 0araTo YMHHHUKIB, SIKI MOXYTh CHPHATH €()EeKTHBHOCTI LMX 3ycwib. OIHUM i3 HUX MOXe OyTH BiI4yTTs
e(eKTUBHOT TisSUTLHOCTI, 110 Ma€ IICUXOJIOTTYHUI XapaKTep.

Kuaro4oBi ciioBa: sSKicTh XKUTTs, OiOMEXaHiKa, TXCKBOHJIO, aHATII3 PyXYy.

Sluek Boumuk, Jopora Oprendyprep, Tomam TI'ypa. ®usznorepaneBTHYecKHe TPHMeHEHHUS
OMoMexaHNYeCKUX MoKa3aTejleii HA OCHOBEe W3MepeHHIH CIOPTCMEHOB, 3aHMMAIOIIUXCHA TXIKBOHIO0. [lens
uccnedosanusn. B moBceIHEBHOM )KU3HU JIIOJM IOCTOSIHHO CTAJIKHMBAIOTCS C JIMJIEMMOM CKOPOCTH M TOuHOCTH. Llenbio
KOTHUTHUBHO-KOJIMYECTBEHHOTO OIpENeJIeHHsT ObUIO TOBBINICHWE 3HAHUM O KUHEMaTrndeckoM Jsddekre 1enu.
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[NpakTuyeckas Lenb 3aKI0YACTCS B MPUMEHEHHH KHHEMAaTHYecKoro 3(pQekra MHIICHH B KIMHUYECKHX CHTYaLMsX,
pa3paboTku (U3NOTEpaNeBTHUECKUX HporpamMM. Mamepuansl u memoosi. B ompiTe ydacTBoBaio 14 TXIKBOHIO-
cropTcMeHOB Bo Bpems mccienoBaHWs OHH BBIONHSUIM TMEpEIHHE JIEBBIE M IPaBble yIOaphl MO OOKOBOW CTOWKOI
NO3UIUK: B BO3AyX (0e3 ¢u3mueckod Lenu), IO TCHHUCHOMY Ms4y, BHUCSLIEMY Ha JIMHHM M NO MUIIeHHW. bBbina
UCIIONIb30BaHa Jlaboparopus aHaimu3a JBWKeHHs moj Ha3BanueM HML. Pesyrsmamer. Camvas BbICOKasi CpeaHss
MaKCUMaJIbHasi CKOPOCTh TMOJTydeHa ymapamu 0e3 ¢usmueckoi mumenn (10,78 + 1,32 M / ¢ gus myxuus u 8,51 +
1,50 m / ¢ anst sxennun) (p <0,05), 3atem k muty (9,98 £ 1,40 M / ¢ — muist my>xuns u 8,28 = 1,59 M / ¢ — [uis1 HKEHIUH)
(p <0,05) u x msuy (9,63 = 0,94 m / ¢ — nust myxkund 7,73 £ 2,01 m / ¢ — must xenmuH) (p <0,05). Boieoost.
[Mony4eHHbIe pe3ysbTaThl NOATBEPKIAIOT TE3UC O TOM, YTO THII LIEJIU BIUSAET HA METOJ PELICHUS TaKOW KakK JHIEMMBbI;
CKOPOCTb JIBIJKEHHUSI U €€ TOYHOCTh NpH JIOOOBOM yzape. B ciydasx, eciiu cpein )KEHIMH U MY»XYUH, IPAKTHKYIOIINX
TX9KBOHJIO, CHU)KAETCSl CKOPOCTh yJiapa, OH BBIMOJHSIETCS B HANPABJICHUH TOYHO YCTAHOBJICHHOM 1LI€JN, 110 CPABHEHHIO
CO CKOPOCTBIO ynapa 0e3 TOYHO yCTaHOBJICHHOTO (u3ndeckor nenu (B Bo3ayx). Just MHOTHX JIo/ieli ¢ HapyIIeHUsIMA
OIIOPHO-/IBUTAaTEJIbHON (DYHKIUH, ITOBCEJHEBHOE (PyHKIMOHMPOBAaHHE, OCOOCHHO CBS3aHHOE C JBMIKEHHEM, CTaBUT
BBI30B. B Takom ciydae, mepecekas JOpOTY Ha 3eJICHBIH CBET B OIPEAEIEHHOE BpeMsl WM CTyIas Ha JCKalaTop
(mpuMepoB Takux OapbepoB MHOTO), CTaBATCS 3aJayH, KOTOPHIC MPOSBISIOT IHJIEMMY CKOPOCTH M TOYHOCTH. EcTb
MHOTO (PaKTOPOB, KOTOpPBIE MOTYT CIIOCOOCTBOBAaTH A(PQEKTUBHOCTH 3TUX ycmwiui. OJHAM W3 HHUX MOXET OBITh
ourynieHue 3¢ GeKTUBHOM IeATeNEHOCTH, KOTOpast UIMEeT ICUXOJIOTHYECKUI XapakTep.
KiroueBble ci10Ba: KauecTBO KU3HH, OMOMEXaHUKA, TXOKBOHJIO, aHAJIN3 IBIKCHHS.

Introduction. A more extended analysis of literature reveals many substantial reasons for conducting
research among people who practice martial arts and fighting, high performance, or extreme sport in the
context of the possibilities of applying the knowledge in the therapeutic context (rehabilitation, analgesic
therapy, multimodal programs of chronic pain treatment) [1].

In everyday life people constantly face the dilemma of speed and accuracy. It considers, among others,
the use of a revolving door to a shop or the attempt to validate a ticket on a moving bus, and in many other
situations with the risk of falling. For the people who are completely healthy such complications are often
not noticeable. However, for the people of limited psychomotor abilities caused by the disorders of different
origins, the dilemma takes on an additional meaning. It reveals in the situations which, because of the risks
of the secondary injury, become a challenge.

The way of overcoming such barriers influences directly the safety in everyday situations in
rehabilitation and in sports. Similar problems may be noticed with the martial arts competitors who during
their activities solve the problem of the speed and accuracy of hits, in order to make their actions effective.

There are reasons to suppose that the perception of the features of an object (or its lack) may change the
kinetics of hits in a direct manner [2; 3]. Coordinated performance of the complex movement activities
involves creating programmes of action before starting them. This is one of the reasons why knowledge of
biomechanics and science of martial arts are very helpful. An increasingly growing number of researchers
decide to search for biomechanical identification of factors determining an efficient performance sports
technics and other actions[4].Tackwon-do along with other martial arts focus on a fast and precise delivery
of strikes to the opponent’s body. The strike velocity and accuracy are considered to be the key factors when
it comes to victory[5].

1t is noticeable that the concepts concerning human psychophysical improvement deriving from the East
and from the West correspond well with each other. The rule «maximum gain with minimum effort», which is
well-known in physiology and respected in biomechanics, is clearly visible intackwon-do, Korean martial art
in which parts of the body (especially hands and legs) perform each movement with maximum efficiency. It
is confirmed by research in the area of biomechanics which in detail identifies small elements which may
improve movement efficiency [2].In Choi’s [6] description concerning the eastern concept of tackwon-do, a
rule of maximum gain with minimum effort may be seen very clearly as a criterion for optimization of
psychomotor improvement. Study on methods of improving functional capability, whose significant aspect is
movement optimization are bringing more and more new findings from around the world [4].

There are indications in the movement theory that what happens after should be seen, as described in
this work, as a kinematic effect of a target, which is an essential aspect of this programme[5].

The aim of this paper is to present an interdisciplinary approach to improving the functional capacity of
an individual. The aim of the cognitive quantification was to increase the knowledge about kinematic effect of
a target. The practical aim would be to apply kinematic effect of a target in clinical situations, to supply for
physiotherapeutic programs.
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Material and Methods of the Study. The analysis was performed 14 tackwondo atletes ITF
(International Taekwon-do Federation) 6 women (age: 19,8+£3,8 lat; body mass: 167,7+6,4 kg; height:
57,746,5) and 8 men (age: 18,3+1,7 lat; body mass: 70,4+6,0; height: 176,2+3,0 kg) During research they
performed front left and right kicks in a lateral standing position: into the air (without a physical target), to a
table tennis ball hanging on a line and a training target. The laboratory for the analysis of movement named
HML was used here.

For all registered maximum velocities the mean and standard deviation was indicated. The normality of
the distribution was checked with theShapiro-Wilk’s test. The differences between comparable groups were
assessed on the basis of t-test. The statistical significance was assumed at the level of p<0,05. All
measurements were performed with the use of IBM SPSS Statistics 20,0.

Results of the Study. Discussion.Tables contains obtained values of legs’ foot average maximum
velocity, depending on the target of kicking for females (table 1) and males (table 2). The highest average
maximum velocity was obtained by the kicks without a physical target (10,78 + 1,32 m/s for men and 8,51
1,50 m/s for women).

Table 1
Mean Velocity at Front Kicking for Females
(Statistical Validity p<0,05)
Srednia | SD | Min | Max
Air, m/s 8,51 1,50 | 6,36 | 12,99
Shield, m/s 8,28 1,59 | 4,87 | 11,13
Table tennis ball, m/s 7,73 2,01 | 5,13 | 13,71
Table 2

Mean Velocity at Front Kicking for Males
(Statistical Validity p<0,05)

Srednia | SD | Min | Max
Air, m/s 10,78 1,32 | 8,65 | 13,44
Shield, m/s 9,98 1,40 | 7,26 | 12,40
Table tennis ball, m/s 9,63 094 | 8,07 | 11,77

The obtained results provided the argument supporting the thesis that the type of target influences on the
method of solving the dilemma: the velocity of movement and its precision during a frontal kick. Both, in the
case of women and men who practise tackwon-do, lowering the velocity of a kick, performed towards a
precisely established target, in comparison with the velocity of a kick without a precisely established
physical target (into the air) was observed.

Based on this, we may assume that the increase of the precision influences negatively on velocity, along
with the mechanism: «the speed-accuracy trade offt» [3]. There are substantial mentions to think that such
activities go along with the concept of the distribution of resources referred to in the cognitive psychology [7].
This concept talks about the selectiveness of concentration on a particular task in the categories of the
distribution of energetic resources of the nervous system, under the rule: «something at the cost of something
else».

For many people with the dysfunctions of the movement organs, everyday functioning, especially
related to movement, makes a challenge. In such a case crossing the road at the green light in particular time
or stepping on the escalator (the examples of such barriers are numerous) are the tasks that reveal the
dilemma of velocity and precision. There are many factors that may support the efficiency of these efforts.
One of them may be the feeling of the efficiency of activity that has a psychological character.

It can be observed that in the research over the effectiveness of tasks connected with extreme sport
challenges, the aspects of physical education, biomechanics, physiotherapy, medicine, psychology and other
fields run through each other. In sport science and physiotherapy more and more frequently the research
concentrates on the connections at the level of the body, emotions, and cognition- in the search for fuller
solutions (effective and certain) within these fields. Expected solutions to a large extent concern the widely
understood effectiveness of undertaken actions: on one hand, they concern the results in the rehabilitative
processes, on the other, the solutions refer to the results in a qualifying sport.

213



Dizuune uxo6anHs, Cnopm i Kyibmypa 300p06°sa y cydacnomy cycninvcmei. Ne 2(38), 2017, 211-214

For many people with the dysfunctions of the movement organs, everyday functioning, especially
related to movement, makes a challenge. In such a case crossing the road at the green light in particular time
or stepping on the escalator (the examples of such barriers are numerous) are the tasks that reveal the
dilemma of velocity and precision. There are many factors that may support the efficiency of these efforts.
One of them may be the feeling of the efficiency of activity that has a psychological character[8].Therapists
need both to monitor patients and clients progress in achieving their goals and help the clients develop the
skills to do themselves, for future.It’s also important that the patient and therapist re-evaluate their goals to
determine whether they still relevant to the client’s lifestale.

The process of rehabilitation constitutes a «fight» for health. Fighting for health is often difficult and
complicated.The proper solution of the presented dilemma may mean for a particular person the difference
between health and illness (in some cases- death), under the rule of one possibility [9].This is one of the
reasons why biomechanical identification of movements makes an important element of many research
works. Detailed analysis of human performance shows that minor elements, that were been taken into
consideration earlier, may improve efficiency.

Improving a functional capability may be effective only when it is based on comprehensive activities of
specialists from many areas oriented at an individual therapy of a specific person.This denotes personalized
activities based on joint arrangements made between the therapists and an individual sportsman and/or an
individual patient. However, detailed criteria (speed indicators and motion precision indicators) of each set
goal should be agreed on, together with acceptable cost, which can be lifted by the body. It is about
optimizing therapy, i.e. gaining maximal effect with minimal loss of energy. Clinical practice indicates that
the improvement of an individual's psychophysical functioning encourages strengthening positive
therapeutic effects [10].Formal exercise programmes (used conjunction with others methods of treatment)
are one of main forms of conservative treatments used to treat painful musculoskeletal conditions.

The results and considerations presented herein may serve as the material for the comparisons for other
researchers and may indicate the path for further searching of an interdisciplinary character in the clinical
situations.

Conclusions. Summarizing the above, we can say that the target has an impact on the movement
kinematics. The conducted research allowed to obtain empirical data and increase knowledge within the
impact of the psychological factors (different targets) on the movement kinematics with reference to the
results of the measurement of velocity of a punch performed towards different targets by tackwon-do
competitors. This is the starting point for further analysis in the clinical context.
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