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Abstract. Aim. To develop and scientifically substantiate a system for managing
training loads of highly qualified tackwondo athletes at the pre-competition preparation
stage, considering the specifics of competitive activity in Poomsae format. Methods.
The study employed a complex of methods: analysis and generalization of scientific-
methodological literature, pedagogical observations, pedagogical experiment,
mathematical statistics methods. For fitness diagnostics, technical mastery testing
(forms execution scoring according to World Taeckwondo criteria), static balance test
(stance holding time), flexibility test, R.M. Baevsky stress index, tapping test for
evaluating nervous processes speed, tremorometry for determining limb stability, and

attention concentration test were used. The experimental study involved 18 highly
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qualified athletes aged 17-21 years during a four-week pre-competition mesocycle.
Additionally, an experimental study involving 20 athletes was conducted to examine
weight reduction effects. Results. The optimal structure of the pre-competition
mesocycle for Poomsae was determined, consisting of four microcycles: basic (35% of
total load volume), special technical (35%), modeling (20%), and introductory (10%).
It was established that weight reduction by 2.5-3 kg (3.5-4.1% of body weight)
improves strength-to-weight ratio without loss of stability, while reduction by 4-5 kg
or more leads to deterioration of coordination and static balance. After the four-week
pre-competition preparation stage, athletes' technical mastery indicators improved by
an average of 8-12% (p<0.05): average score for forms execution increased from 8.4
to 9.1, stance holding time increased from 45.0 to 52.5 seconds, stress index decreased
from 61.0 to 54.0 conventional units. Conclusions. The developed methodology for
planning training loads allows effective management of tackwondo Poomsae athletes'
preparation at the pre-competition stage. Focused development of technical precision,
static stability, and psychological concentration is a key factor for competitive success.
The proposed battery of pedagogical control tests ensures timely correction of the
training process and achievement of planned fitness indicators.

Keywords: tackwondo, Poomsae, pre-competition preparation, training process

management, technical mastery, pedagogical control, training loads, static balance.

YnpapJ/iiHHSI TPeHYBAJbLHUM NPOLECOM CIIOPTCMEHIB TXEKBOH/I0 Y

I[I/ICHI/IHJ'liHi Poomsae: HeﬂaFOFi‘IHI/Iﬁ KOHTPOJIb Ta IVIAHYBAHHA HABAHTAKCHHH
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AHoTanis. Meta. Po3poOuTti Ta HayKOBO OOTPYHTYBAaTH CHUCTEMY YIIPaBIIHHS
TPEHYBaJIbHUMH HaBaHTAXEHHSIMHU TXEKBOHIUCTIB BHMCOKOI KBaji(ikailii Ha ertarmi
nepea3MarajibHoi MiArOTOBKM 3 YpaxXyBaHHAM CHEUU(IKA 3MarajibHOl AISUIBHOCTI Y
HanpsiMKy Poomsae. Metoau. ¥V mociikeHHI 3aCTOCOBAaHO KOMITJIEKC METO/TIB: aHaJIi3
1 y3araJIbHEHHs HayKOBO-METOJUYHOI JITEpaTypu, MEJaroriuHi CIOCTEPEKEHHS,
NeJaroriYHnii eKCIIEPUMEHT, METOAM MAaTeMAaTHYHO! CTATHCTHKHU. J[JIs M1arHOCTUKH
MIJTOTOBJICHOCTI BUKOPUCTAHO TECTYBaHHS TEXHIYHOI MaHcTepHOCTI (OIliHKa
BUKOHaHHs (opm 3a kputepisimu World Taekwondo), TecT Ha craruuHy piBHOBary
(uac yTpuMaHHS CTIMKH), TECT Ha THYYKICTb, 1HJEKC Hanpyxxenns P.M. baeBcrkoro,
TEMIMHT-TECT JUISI OI[IHKM IIBHJKOCTI HEPBOBHUX IIPOIIECIB, TPEMOPOMETPIIO IS
BU3HAYCHHS CTAOUTHHOCTI KIHIIIBOK, TECT KOHIeHTparii yBaru. ExcnepuMmeHTanbHe
JOCIIIKEHHST TTPOBOJIMIIOCS 3a ydacTi 18 cmoprcMeHniB BikoMm 17-21 poky BHCOKOI
KBaIiiKalii  OPOTArOM  YOTUPUTHXKHEBOTO  MEPEeA3MarajibHoro  MeE3OLUKITY.
JlolaTKOBO 71 BUBYCHHS BIUTMBY 3HIDKCHHS Bard IMPOBEACHO EKCIEPUMEHTAIBHE
nociikeHHss 3a ydacti 20 crnoprcmeniB. Pesynbratu. BusznaueHo onTuMaibHY
CTPYKTYpYy MepeasMaraJbHOro Me3oukiy uist Poomsae, 1110 CKIaa€ThCsl 3 YOTHPHOX
MIKpOIuKIiB: 0azoBoro (35% 3aranpHOTO OOCATY HaBaHTAXKEHHSI), CHEIiaIbHO-
texHiuHoro (35%), moxenvHoro (20%) ta migsinHoro (10%). Bcranomneno, 1o
3HWKEHHA Baru Ha 2,5-3 kr (3,5-4,1% Bia Macu Tia) MOKpaIlye CIiBBIIHOIICHHS CUIU
0 Bard Tia 0e3 BTpaTH CTaOUIBHOCTI, TOA1 K 3HM)XEHHA Ha 4-5 Kr 1 Oliblie
OPU3BOAUTH JI0 TOTIPHIEHHS KOOpJAMHALli Ta CcTaTU4HOi piBHOBaru. Ilicis
YOTUPUTHKHEBOTO €Tamy Mepea3MarajbHOl MIATOTOBKA IMOKa3HUKH TEXHIYHOI
MaNCTEPHOCTI CHOPTCMEHIB MOKpaIUiIucs B cepennbomy Ha 8-12% (p<0,05):
cepenHit 6an 3a BukoHaHHs ¢opm 3pic 3 8,4 no 9,1, yac yTpuMaHHS CTIHKH

36utbIHBCs 3 45,0 10 52,5 cek, 1HAeKe Hanpy>XKeHHs 3Hu3uBCs 3 61,0 10 54,0 ymMOBHHX
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onuHuIlb. BucHOBKH. Po3pobnena MeToawka TUTAaHYBaHHS — TPEHYBAJIBHUX
HAaBaHTaXCHb JI03BOJISIE €(EKTUBHO YIPABISATH IMATOTOBKOK TXEKBOHIHCTIB-
IIOMCETICTIB Ha Mepei3MarajbHOMy eTari. AKIEHTOBaHA CIIPSIMOBAHICTh Ha PO3BUTOK
TEXHIYHOI TOYHOCTI, CTATUYHOI CTAOLTLHOCTI Ta TICUXOJOTIYHOI KOHIIEHTpAIii €
KJIFOYOBUM (PAKTOPOM YCIIIIHOCTI 3MarajbHOi AiSUILHOCTI. 3anpornoHoBaHa OaTtapes
TECTIB TEAaroriYyHOr0 KOHTPOJIIO 3a0e3Medye CBOE€YACHY KOPEKII0 TPEHYBaJbHOTO
IpoIIeCy Ta JIOCATHEHHS 3aIlJTAHOBAHUX MOKA3HUKIB I1ATOTOBJICHOCTI.

KarouoBi caoBa: TtxekBoHmo, Poomsae, mnepen3maraibHa MiATOTOBKA,
YIOPABIIHHS TPEHYBAJIBHUM IPOLIECOM, TEXHIYHA MaCTEpHICTh, NeAaroriyHui

KOHTPOJIb, TpeHYBaJII)Hi HaBaHTAXCHH:A, CTaTUYHa piBHOBaI‘a.

INTRODUCTION

The current stage of Olympic tackwondo development is characterized by clear
differentiation of disciplines into Kyorugi (sparring) and Poomsae (formal patterns).
While in Kyorugi the priority is physical contact combat with high intensity of
competitive activity, in Poomsae performance success depends primarily on technical
precision of element execution, movement rhythm, static balance, and aesthetic
component of performance. Consequently, training process management in Poomsae
requires a fundamentally different approach from sparring preparation.

For training process management to be effective, the management system must
possess scientifically grounded models of the object being managed in its current state.
In the Poomsae context, such a model must account not only for athletes' physical
conditioning but also neuromuscular control of movement precision, capacity for
sustained attention concentration, and technical action stability under psychological
competition stress. Therefore, the most pressing issue in Poomsae training process
management remains rational planning of loads directed toward technical mastery

improvement accounting for competitive activity specifics.

https://pedagogical-academy.com/index.php/journal/about ISSN: 2786-9458

YBech KOHTEHT Jlillen3oBaHo 3a ymoBamu Creative Commons BY 4.0 International license



NEOATON4YHA AKAOEMIA:
HAYKOBI 3AMUNCKN

Training process planning with clear goal formulation enables more precise
combination of strategic and tactical preparation tasks, more effective control of athlete
development processes. A mandatory condition for optimal training load planning is
constant pedagogical control providing feedback in the preparation system: coaches
receive objective information about the current state of the managed system, process
this information, and produce grounded decisions about corrective influence
possibilities.

Creating adequate systems for controlling athletes' physical and technical
preparedness is impossible without accounting for features related to sports
specialization specifics (Poomsae versus Kyorugi), qualification level, sex, and age of
the studied contingent. Ignoring even some of these factors leads to substantial
reduction in pedagogical control effectiveness and, consequently, the entire training
process. The training process at the pre-competition preparation stage has special
significance, as this stage is final in the annual training cycle and allows finalizing
athletes' technical readiness for responsible competitions.

LITERATURE REVIEW

The problem of training process management in tackwondo Poomsae remains
the subject of active scientific research, although significantly less covered in literature
compared to Kyorugi. Analysis of contemporary scientific-methodological literature
indicates the existence of two fundamentally different approaches to constructing pre-
competition preparation in formal exercises.

The first approach is based predominantly on general physical preparation,
where the main emphasis is placed on developing strength, flexibility, and general
endurance as a basic platform for executing complex technical elements.
Representatives of this direction emphasize the importance of comprehensive physical
development of athletes (Bompa & Buzzichelli, 2019). However, with this approach
there exists an increased risk of negating Poomsae specifics, where more important is

not maximum strength or general endurance, but precise control of muscular tension,
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movement coordination, and ability to maintain technical stability throughout
execution of the complete forms complex.

The second approach assumes that in training activity conditions, athletes should
maximally utilize specific training means and methods that directly model competitive
performances (Issurin, 2020). Here, the most important criterion for pre-competition
mesocycle construction quality is the dynamics of technical mastery level and forms
execution stability in conditions maximally approximating competitive ones.

Contemporary research in Poomsae preparation emphasizes the importance of
psychomotor coordination and biomechanical aspects of technical element execution.
Kim and Lee (2020) in their study of highly qualified Korean tackwondo athletes
showed that individualized periodization of training loads accounting for athletes'
personal biomechanical characteristics allows improving judging scores for forms
execution by 10-15% compared to traditional approaches. Similar conclusions were
obtained by Chen et al. (2021), who investigated the influence of static balance
development level on quality of executing complex jumping elements in formal
patterns.

Special attention in scientific literature is devoted to the problem of body weight
control in combat sports. Reale et al. (2017) in their systematic review showed that
rapid weight reduction exceeding 5% of body mass negatively affects not only strength
indicators but also athletes' coordination abilities and cognitive functions. For Poomsae
this 1s an especially critical factor, as loss of dynamic balance through organism
dehydration can lead to technical errors in complex stances and jumping elements,
directly reducing judging scores.

Regarding pedagogical control methods, Moreira et al. (2022) emphasize the
importance of a comprehensive approach to monitoring combat athletes' preparedness,
including both objective physiological indicators and subjective assessment of athletes'
readiness. Santos et al. (2021) proposed an integrated control system for Brazilian

tackwondo athletes combining biomechanical analysis, psychological testing, and

https://pedagogical-academy.com/index.php/journal/about ISSN: 2786-9458

YBech KOHTEHT Jlillen3oBaHo 3a ymoBamu Creative Commons BY 4.0 International license



NEOATON4YHA AKAOEMIA:
HAYKOBI 3AMUNCKN

functional diagnostics. World Taekwondo (2025) in official Poomsae competition
rules establishes clear evaluation criteria: accuracy of execution, presentation, and
energy of performance. This requires coaches to implement objective control methods
allowing quantitative assessment of athletes' preparedness level for each of these
criteria.

Research by Bridge et al. (2021) demonstrated the effectiveness of using video
analysis technologies for assessing technical mastery in taekwondo. The authors
established that systematic video analysis with feedback provision to athletes improves
technical element execution quality by 12-18% during an 8-week preparation period.

IDENTIFICATION OF PREVIOUSLY UNRESOLVED PARTS OF THE
GENERAL PROBLEM

Despite the presence of a significant number of studies on general problems of
tackwondo preparation, a number of specific issues regarding the Poomsae discipline
remain insufficiently studied and require additional scientific substantiation:

First, the specifics of organizing pre-competition preparation specifically in
Poomsae are insufficiently studied. Most existing scientific research extrapolates data
obtained from studying athlete preparation in Kyorugi, which does not account for
fundamental differences in the nature of competitive activity energy provision,
psychological demands, and technical mastery evaluation criteria between these two
disciplines.

Second, clear scientifically grounded recommendations are absent regarding the
optimal ratio of physical and technical preparation means in the structure of pre-
competition stage microcycles that could ensure maximization of performance
technical stability without overloading athletes' nervous systems.

Third, the influence of body weight reduction processes on balance and
coordination indicators requires additional clarification regarding qualified tackwondo

athletes specializing specifically in performing formal patterns, as existing literature

https://pedagogical-academy.com/index.php/journal/about ISSN: 2786-9458

YBech KOHTEHT Jlillen3oBaHo 3a ymoBamu Creative Commons BY 4.0 International license



NEOATON4YHA AKAOEMIA:
HAYKOBI 3AMUNCKN

data are contradictory and often based on research of representatives of other sports
specializations.

Fourth, a comprehensive pedagogical control system adapted to Poomsae
specifics is absent, which would allow objective assessment of technical precision
level, psychological stability, and functional readiness of athletes at different stages of
pre-competition preparation.

These unresolved issues determine the relevance and necessity of conducting
specialized research aimed at developing a scientifically grounded training process
management system for tackwondo athletes in the Poomsae discipline at the critically
important pre-competition preparation stage.

ARTICLE AIM FORMULATION (PROBLEM STATEMENT)

Research aim: to develop and scientifically substantiate a training load
management system for highly qualified tackwondo athletes at the pre-competition
preparation stage accounting for specific requirements of competitive activity in
Poomsae format.

Research objectives:

1. To determine the most rational structure of the pre-competition mesocycle and
its constituent microcycles for tackwondo athletes specializing in Poomsae.

2. To substantiate the main parameters of training load management (direction,
magnitude, and intensity) and their optimal distribution during the pre-competition
preparation period.

3. To develop and substantiate a comprehensive pedagogical control
methodology at the pre-competition preparation stage of highly qualified tackwondo
athletes in the Poomsae discipline.

4. To experimentally verify the effectiveness of the developed training load
management system for tackwondo athletes at their pre-competition preparation stage
through pedagogical experiment.

RESEARCH RESULTS
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Research Methods

A complex of complementary research methods was employed to solve the
stated objectives. Theoretical methods included analysis and generalization of
scientific-methodological literature materials, systematization and classification of
data on training process management in Poomsae. Empirical methods encompassed a
complex of methods for diagnosing physical development, functional state, and
athletes' preparedness level, pedagogical observations of the training process,
pedagogical experiment verifying the developed methodology's effectiveness, judging
assessment of forms execution according to official World Tackwondo criteria.

The pedagogical experiment involved 18 highly qualified athletes (candidate
masters of sports and masters of sports) aged 17-21 years specializing in tackwondo
(Poomsae). Additionally, to study the influence of weight reduction on preparedness
indicators, an experimental study was conducted with 20 athletes of first and second
rank in tackwondo (weight 54-84 kg).

The following test battery was used to assess athletes' state and preparedness:
static balance test (stance holding time in seconds), flexibility test (forward trunk bend
from sitting position), R.M. Baevsky stress index for cardiovascular system functional
state assessment, tapping test for determining nervous processes speed, tremorometry
for assessing limb stability, attention concentration test (reaction time to stimulus
appearance), SAN test (well-being, activity, mood). For technical-tactical preparation
assessment, visual expert evaluation of forms execution quantity and quality was used,
expressed in points according to precision, presentation, and energy criteria.

Pre-competition Mesocycle Structure

Based on scientific-methodological literature analysis, consultations with
leading specialists, and previous research results, the optimal structure of the pre-
competition mesocycle for tackwondo athletes in the Poomsae discipline was
determined. The mesocycle lasting 4 weeks (28 days) includes four sequential

microcycles, each having specific direction and load volume.
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The basic microcycle (first week, 7 days) is characterized by a load volume of
35% of total volume at the pre-competition stage. Predominant training work direction
is general physical preparation (aerobic endurance, general strength) and basic
technique of forms execution. Load intensity is moderate, allowing creation of a
functional base for subsequent, more intensive microcycles.

The special technical microcycle (second week, 7 days) also has a load volume
of 35% of total. Predominant work direction is intensive practice of complex technical
elements of forms and development of special physical qualities (static balance,
coordination, flexibility). Intensity is high with emphasis on technical action execution
precision.

The modeling microcycle (third week, 7 days) is characterized by reduction of
total load volume to 20%. During sessions, competitive performance conditions are
actively modeled with complete forms execution. Intensity reaches competitive level,
allowing athletes to adapt to specific psychological and physical requirements of
upcoming competitions.

The introductory microcycle (fourth week, 7 days) has minimal load volume of
10% of total. Predominant training load direction is active recovery, technical form
maintenance, and psychological tuning for competition. Intensity is low, ensuring
optimal organism recovery before start.

Indicator Pre- Post- p

experiment (M+c6) experiment (M=o)

Forms execution 8.4+0.9 9.1+0.7 <0.05

score (points)

Balance test (sec) 45.04£5.2 52.5+4.8 <0.05
Stress index (units) 61.0+£8.8 54.0+6.8 <0.05
Tapping test 45+4.2 48+3.9 <0.05

(touches)
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Tremorometry 36+4.8 39+4.1 <0.05
(touches)
Attention 1074+127 980+110 <0.05

concentration (ms)

Flexibility (cm) 12.542.1 13.8+1.9 <0.05

Table 1. Comparative characteristics of taekwondo athletes’ preparedness indicators

Dynamics of Preparedness Indicators

After the four-week pre-competition preparation stage using the developed
methodology, statistically significant improvement of all technical mastery and
functional preparedness indicators was recorded in experimental group athletes (Table
1). Positive dynamics characterized all main indicators determining athletes'
competition readiness in Poomsae.

The most substantial changes occurred in technical mastery indicators: average
score for forms execution increased by 8.3% (from 8.4+0.9 to 9.1+0.7 points, p<0.05).
Stance holding time improved by 16.7% (from 45.0£5.2 to 52.5+4.8 seconds, p<0.05),
indicating significant improvement in static balance level. Baevsky stress index
decreased by 11.5% (from 61.0+8.8 to 54.0+6.8 conventional units, p<0.05),
demonstrating improvement in cardiovascular system adaptive capabilities and stress
level reduction.

Nervous processes speed and coordination indicators also improved statistically
significantly: tapping test result increased by 6.7% (p<0.05), tremorometry by 8.3%
(p<0.05). Attention concentration time decreased by 8.8% (p<0.05), indicating
improved athlete ability for rapid attention focusing during technical element
execution. Flexibility indicator improved by 10.4% (p<0.05).

It was established that athlete weight reduction by 2.5-3 kg (3.5-4.1% of body
mass) does not exert substantial negative influence on absolute strength indicators but
significantly improves relative strength indicators (strength-to-weight ratio), which is

important for executing jumping elements and dynamic jumps in forms. However,
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further weight reduction by 4-5 kg or more (5.8-6.8% of body mass) leads to
statistically significant deterioration of coordination, static balance, and technical
precision of forms execution indicators.

CONCLUSIONS

The conducted research allows formulating the following main conclusions.
Training load at the pre-competition preparation stage of tackwondo athletes in the
Poomsae discipline should be characterized by emphasized direction toward
developing technical mastery, static stability, and psychological concentration.
Approximately 35-40% of all training means employed in pre-competition preparation
should be executed in maximum attention concentration and precise muscular tension
control regime.

The most optimal duration of the pre-competition mesocycle for tackwondo
athletes in Poomsae preparation is 4 weeks and includes four sequential microcycles:
basic (35% of total load volume), special technical (35%), modeling (20%), and
introductory (10%). This structure ensures optimal combination of load and recovery,
allows sequential technical mastery level increase, and ensures achievement of peak
form by competition time.

For effective training process control at the pre-competition preparation stage of
tackwondo athletes in Poomsae, it is advisable to use the developed test battery
including general physical working capacity assessment, functional state, special
working capacity, and athletes' current state. A comprehensive approach to
pedagogical control ensures timely detection of deviations from planned preparedness
dynamics and possibility of operative training process correction.

It was experimentally proven that weight reduction of qualified Poomsae athletes
by 2.5-3 kg (3.5-4.1% of body mass) is permissible and can even improve some relative
strength indicators, while weight reduction by 4-5 kg or more leads to substantial
deterioration of coordination abilities, static balance, and technical precision of forms

execution, negatively affecting competitive results.
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The effectiveness of the developed training load planning methodology is
confirmed by pedagogical experiment results: after the four-week pre-competition
preparation stage, experimental group athletes showed statistically significant
improvement in all main technical mastery indicators (average 8-12%, p<0.05),
allowing recommendation of this methodology for implementation in practice of
preparing qualified tackwondo athletes specializing in performing Poomsae formal
patterns.
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