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Abstract

Background and Study Aim. The functional state of organs and systems deter-
mines the level of preparedness of athletes in modern sports. The evaluation of the state
of the central nervous system is of particular importance. The purpose of the study is a
comparative analysis of the results of the tapping test of taekwondo athletes of different
ages.

Material and Methods. 42 tackwondo athletes were divided into groups of 14 peo-
ple depending on age: group 1 - (7.50+0.14) years, group 2 - (10.07+0.22) years, group
3 -(13.36+0.27) years. Participants of groups 1 and 2 were engaged in the amateur level,
and group 3 had a skill level of 2 Gup - 1 Dan. A special computer program for devices
with the iOS operating system was used. An Apple tablet was used - iPad, 4th generation
with a screen diagonal of 9.7 inches. The finger-tapping test was carried out for 60 s, 12
subtests of 5 s each. For analysis, we evaluated the total number of depressions during
the entire test, the average number of depressions per 5 s, the number of depressions in
each subtest, the duration of depressions in each subtest, and the dynamic performance
index (DPI). Group results were compared using the nonparametric Rosenbaum test (Q)
and sign test (z).

Results. It was found that the athletes of the 2nd group performed more depres-
sions in the test as a whole and in 11 out of 12 subtests compared with the athletes of
the 1st group. Comparison of the middle and senior groups also confirmed the best re-
sults of the athletes of the senior group in 6 subtests out of 12. The senior athletes had
a longer duration of depressions in 2 subtests. The most pronounced differences were
established when comparing the results of the junior and senior groups. A significant ex-
cess in the number of depressions was confirmed for senior athletes in all subtests. The
duration of depressing was longer in senior athletes in 2 subtests. A significant reduction
in the number of depressions from the beginning to the end of the test was determined.
Changes in the duration of depressions were opposite, and the time increased from the
beginning to the end of the test.

Conclusions. The presence of a direct dependence of the results of the finger-
tapping test of taeckwondo athletes on age is determined. An increase in the number
of depressions in the test, an increase in the integral criterion - an indicator of dynamic
performance was determined. The results reflect an increase in the strength of nervous
processes, positive changes in the functional state under the influence of regular training
loads. This condition should be evaluated as a predictor of the success of taekwondo
athletes. The computer version of the test is mobile, informative and valid. It can be used
in monitoring the functional state of combat sports athletes.

Keywords: combat sports, taeckwondo, finger tapping test, age groups.
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Onbra Mopgpirano, BayecnaB PomaHeHko, JleoHia Mopgpirano, Ceprit Epmakos,
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Biky. MaTepianu i Mmetogu: 42 atnetn TaekBoHAO Oynu noginexi Ha rpynu no 14 oci6
3anexHo Bif Biky: 1 rpyna — cepegHin Bik (7.50+0.14) pokis, 2 rpyna — (10.07+0.22) poky,
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3 rpyna — (13.36+0.27) pokis. YyacHuku 1 Ta 2 rpyn 3avimanucs
Ha amaTopCbKOMY piBHi, 3 rpyna mana piBeHb ManCTEepHOCTI
2 Gup — 1 Dan. BukopucTtoByBanu creujianbHy KOMM IOTEPHY
nporpamy Ans NpUCTPOIB 3 onepauiiHoto cuctemoto iOS. byno
BMKOPWUCTAHO MMaHLETHUI komm'ioTep dipmu Apple — iPad,
4-ro nokoniHHA 3 AiaroHannto ekpaHy 9,7 Aronmis. TeniHr-tect
nposogmecs npotsarom 60 cekyHa, 12 cybTecTiB no 5 cekyHA.
[nsa aHanisy BMKOpPUCTOBYBanu 3ararbHy KifbKiCTb HaTUCKaHb
NPOTArOM YCbOro TECTY, CEPEAHI0 KiNbKiCTb HaTUCKaHb 3a 5 c,
KINbKICTb HATUCKaHb Y KOXKHOMY CyOTeCTi, TpMBarnicTb HAaTUCKaHb
Yy KOXHOMY CyOTecTi, MOKa3HWK AMHaMIYHOI npauesnarTHoCTi
(NAP). Pesynbrat rpyn nopiBHOBanu 3a AOMOMOIO
HenapameTpuyHoro kputepito PoseHbaymy (Q) Ta kpuTepito
3HakiB (z). PesynbTraTtu: aHani3 pesynesratiB 112 rpynu nokasye,
Lo CTapLli aTneTy BMKOHYBamnu BinbLuy KinbKiCTb HaTUCKaHb Y
TecTi B uinomy Ta B 11 cy6Tectax i3 12. [MopiBHAHHA cepeaHboi
Ta CTapwoi rpyn TakoX niaTBepauno Kpall pesynsraTtu
aTneTiB cTapLioi rpynu 3a 6 cybtectamu 3 12. Ctapi atnetu
manu 6Ginblle HaTMCKaHb Mig Yac BMKOHaHHA 2 cybTecTis.
HaiiGinbl BUpaxeHi BigMiHHOCTI BCTAHOBMEHI NPW NOPIBHSAHHI
pesynbraTiB Monogwoi Ta cTapwoi rpyn. [liaTBepokeHo
3Ha4yHe NepeBULLEHHS KiNbKOCTI HATUCKaHb y CTapLUNX aTneTiB
3a ycima cybtectamu. TpuBanicTb HaTUCKaHb Oyna GinbLluoto
y CTaplux aTneTiB 3a ABoma cybTectamu. AHani3 avHamiku
BMKOHAHHA TECTy MOKa3aB 3HA4YHe CKOPOYEHHS KiMbKOCTi
HaTUCKaHb BiA noyatky OO0 KiHUA TecTy. 3MiHM TpuBamnocTi
HaTuckaHb Oynu MpoTUNEXHi, Yac 30inbliyBaBcs 3 Mo4aTky
0O KiHUs TecTy. BMCHOBKM: MOKa3aHO HasABHICTb MPAMOT
3anexXHoCTi pesynbraTiB TEMiHr-TecTy aTneTiB TaekBOHAO Bif
Biky. BcTaHOBNEHO 36inbLUeHHs KINbKOCTi HAaTUCKaHb Yy TecTi,
3pPOCTaHHSA iHTerpanbHOro KpUTepito — NokasHuKa AvHaMiYHOT
npauesgaTHocTi. Pe3ynbtaTy BigbuBaloTb 306inbLUEHHS CUv
HEpBOBMX MpOLECiB, MO3UTUBHI 3MiHW  YHKLOHaNbHOIO
CTaHy nig BNAVBOM PErynspHUX TPEHYBarbHUX HaBaHTaXeEHb.
Komm’toTepHuii BapiaHT TecTy € MOOINbHUM, iHbopMaTUBHUM
Ta BanigHum. BiH Moxe OyTuW BUKOPWCTaHWUIM Y MOHITOPUHTY
dyHKUiOHanNbHOro cTaHy aTneTiB €4MHOBOPCTB.

KntouyoBi cnosa: eanobopcTea, TaekBOHAO, TEMMIHr-TECT,
BiKOBI rpynu

Introduction

The functional state of organs and systems determines the
level of preparedness of athletes in modern sports. The assess-
ment of the state of the central nervous system is of particular
importance. Many sports place high demands on the nervous
system and, especially, on the ability to function in extreme
conditions (Svitlana et al., 2020). Athletes of extreme sports
are characterized by high indicators of the strength of nervous
processes, reactions to a moving object, and an increase in
the level of dynamic muscle endurance under the conditions of
a finger tapping test. These psychophysiological features may
have prognostic value.

Motor speed is an important indicator and predictor of cog-
nitive and physical function. One of the most common methods
for assessing the speed of movements is the finger tapping test
(FTT) (Austin et al., 2011). This test belongs to the classical
methods of analyzing the psychophysiological state of a per-
son (Austin et al., 2011; Mochurad & Hladun, 2021), analyzing
performance, diagnosing, and predicting fatigue (Prigatano et
al., 2020), assessing the speed of motor skills and motor con-
trol (Christianson & Leathem, 2004), and measuring the motor
activity of the upper limbs (Barut et al., 2013).

FTT assesses fine motor skills, the ability to control and

coordinate precise movements with the muscles of the hand.
Fine motor skills are associated with information processing
speed functions, learning skills, and other cognitive abilities. In
a study by Sahin et al. (2020) carried out a comparative analy-
sis of the results of FTT in elite athletes and students of various
specialties. The test results were used as a criterion for the ef-
fectiveness of training. Similar results were obtained in another
study (Ari & Deliceoglu, 2020). The results of the finger tapping
test made it possible to assess the level of maturation of prima-
ry schoolchildren. The informativeness of this test for assessing
the development of motor skills has been confirmed.

Correlation between motor qualities, physical fitness, and
academic performance of schoolchildren was determined using
FTT (Batez et al., 2021). It is confirmed that test results are sig-
nificant predictors of academic performance. Their contribution
to the GPA was the largest.

An important task of sports science is the choice of ad-
equate and informative tests to monitor the condition of athletes
and amateurs (Butenko et al., 2017). The reliability and infor-
mativeness of FTT served as the basis for its use in assessing
the physical fithess of students (Duc, 2021). The conclusion is
made about the possibility of using this test in health monitor-
ing.

FTT is used to analyze the state of the nervous system of
athletes and assess the potential of functionality and effective-
ness of training (Balgimbekov et al., 2021; Bisio et al., 2021;
Ambrozy et al., 2022). It allows to evaluate the ability to syn-
chronize movements. This quality also applies to predictors of
success in many sports. A comparative analysis of the results
of the finger tapping test in tennis athletes and the control group
was carried out in another study (Bisio et al., 2021). The best
level of development of motor skills in athletes, higher quantita-
tive and qualitative indicators of test performance are deter-
mined.

A comprehensive analysis of the anthropometric profile
and fitness profiles of junior karate athletes was conducted in
the study (Martinez-De-Quel et al., 2021). The finger tapping
test was part of the used test battery. The results confirm the
high level of preparedness of the athletes. Participants were
between the 80th and 90th percentile compared with the gen-
eral population.

Similar results were obtained in another study (Ambrozy et
al., 2022). The authors studied the effectiveness of using a fit-
ness program in the training of kickboxing athletes. Significant
changes in the indicators of general and special physical train-
ing were determined. A significant optimization of the results
of the findertapping test was confirmed in the dynamics of the
state of the participants.

The psychomotor characteristics of elite athletes were
studied in another study (Petrenko et al., 2021). High rates
of mobility of nervous functions and finger tapping test were
determined in middle-distance runners. It is proposed to use
psychomotor indicators for the selection and specialization of
athletes in athletics at each stage of training. These indicators
can be used to predict individual progress and correct general
and special physical fithess.

The conditions of the test must be appropriate for the activ-
ity to be performed. This created a foot version of the test. The
foot tapping test (TAP) is also widely used in sports science. Its
reliability, validity, and sensitivity in football players have been
confirmed (Chaabouni et al., 2022). A high correlation of TAP
and FTT results was determined. The conclusion is made about
the prospects of its use in sports where the main load falls on
the lower limbs.
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Both options (TAP and FTT) were used to analyze the
state of female athletes in artistic and rhythmic gymnastics in
the dynamics of training (Scotton et al., 2021). The effect of two
opposite factors associated with training load has been con-
firmed. The development of fatigue minimizes productivity. The
formation of neuromuscular activation is aimed at improving
performance.

Similar results are presented in another study (Aksovi¢ et
al., 2021). The authors investigated the impact of the develop-
ment of motor skills on the results in the sprint. TAP and FTT
results had a significant impact on performance. The correla-
tion with speed and explosive power was confirmed.

Thus, the available results confirm the relevance of using
the finger tapping test for the selection and prediction of the
growth of sportsmanship, monitoring the condition of athletes.
It is of interest to evaluate its features in combat sports athletes
of various age groups.

Based on the foregoing, the aim of this study was a com-
parative analysis of the results of the finger tapping test of tae-
kwondo athletes of different ages.

Material and Methods of the research

Participants.

The study involved 42 taeckwondo athletes and represen-
tatives of the Vulkan sports school (Cherkasy, Ukraine). The
participants were divided into groups of 14 people depending
on age: group 1 - (7.50+0.14) years, group 2 - (10.07+0.22)
years, group 3 - (13.36+0.27) years. Participants of groups 1
and 2 were engaged in the amateur level, and group 3 had a
skill level of 2 Gup - 1 Dan.

Ethics Statements and Participants. This study was ap-
proved by the Bioethics Committee for Clinical Research and
conducted according to the Declaration of Helsinki. All partici-
pants and his parents gave their written consent to research
and were informed about the purpose and test procedures and

about the possibility of withdrawal of consent at any time for
any reason.

Study design.

The design of the study involved conducting a finger tap-
ping test by depressing on the screen. The duration of the test
was 60 s. Participants sequentially performed 12 subtests for
5 s in separate squares of the screen. A special computer pro-
gram for devices with the iOS operating system was used. The
device used was an Apple tablet computer - iPad, 4th genera-
tion with a screen diagonal of 9.7 inches.

For analysis, we used the total number of depressions
during the entire test (abs), the average number of depressions
per 5 s (abs), the number of depressions in each subtest (abs),
and the duration of depressions in each subtest (ms).

The dynamic performance index (DPI) was determined as
an integral criterion for the strength of nervous processes (Ma-
karenko, 1996). This criterion was found by the formula:

DPI=-0.06%(-6xn -5%n,-4%xn,-3%xn ,-2%n -
ng+n+2xn +3xn +4xn, +5xn +6xn ) (1),

where n is the number of depressions in a particular sub-
test.

Statistical analysis of the obtained data was carried out
using licensed MS Excel. The indicators of descriptive statis-
tics were determined: arithmetic mean (X) and standard devia-
tion (SD). Considering the size of the sample and the nature
of the data distribution, the significance of differences between
the groups was assessed using a nonparametric indicator - the
Rosenbaum test (Q), the differences were considered signifi-
cant at (p<0.05). The dynamics of the test results within the
groups were assessed by comparing 1, 7, and 12 subtests us-
ing the sign test (z), and differences were considered significant
at (p<0.05).

Results of the research

The results obtained are shown in table 1.

Table 1. Results of the finger tapping test for taekwondo athletes of different age groups (X+SD)

Indicator 1 group (n=14) 2 group (n=14) 3(ng=rc1):)p
Total number of depressions, abs 300.50+19.08 345.29+22.38 374.50+70.32
Average number of depressions per 5 s, abs 25.06+1.59 28.79+1.87 31.18+5.87
Number of depressions in subtest 1, abs, 30.21+£2.01 33.86+2.60 35.29+8.52
Number of depressions in subtest 2, abs 28.00+£2.08 31.43+2.28 34.14+9.75
Number of depressions in subtest 3, abs 26.7142.13 30.57+2.31 33.2949.90
Number of depressions in subtest 4, abs 25.64+1.50 28.93+2.59 31.86+6.80
Number of depressions in subtest 5, abs 24.71+2.64 28.57+2.21 31.36+6.81
Number of depressions in subtest 6, abs 24.36+2.06 28.00+£2.72 29.36+2.87
Number of depressions in subtest 7, abs 24.00+1.88 27.2142.72 30.29+6.81
Number of depressions in subtest 8, abs 23.57+2.31 26.36+3.46 27.7942.99
Number of depressions in subtest 9, abs 23.29+1.77 27.2942.13 30.36+7.70
Number of depressions in subtest 10, abs 24.07+2.46 27.43+1.91 28.71+£3.10
Number of depressions in subtest 11, abs 23.07£2.13 27.57+2.68 29.5047.23
Number of depressions in subtest 12, abs 23.0743.02 27.71+3.63 28.86+3.18
Duration of depressions in subtest 1, ms 62.75+11.79 65.53+12.18 73.44+18.98
Duration of depressions in subtest 2, ms 66.73+£13.32 69.24+11.27 76.10+£15.04
Duration of depressions in subtest 3, ms 69.51+20.21 72.63+16.46 75.88+16.52
Duration of depressions in subtest 4, ms 67.89+17.62 72.16+£17.45 74.49+18.75
Duration of depressions in subtest 5, ms 72.86+18.17 68.67+11.69 72.36+17.68
Duration of depressions in subtest 6, ms 75.21422.29 67.19+10.68 72.36+£16.33
Duration of depressions in subtest 7, ms 70.70+20.31 70.12+13.43 75.54+17.89
Duration of depressions in subtest 8, ms 74.75+21.87 71.21+£16.92 78.25+20.64
Duration of depressions in subtest 9, ms 76.46+20.13 71.00+£14.41 73.08+15.62
Duration of depressions in subtest 10, ms 69.84+14.99 68.58+12.59 80.80+£16.07
Duration of depressions in subtest 11, ms 75.97+£14.63 70.14+13.59 80.66+15.25
Duration of depressions in subtest 12, ms 78.03+20.54 67.66+£16.41 80.74+14.66
Dynamic performance index, abs 5.27+1.34 4.73+2.02 5.45+5.32
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The analysis made it possible to determine many signifi-
cant differences between the groups. The main trend was an
increase in test results in direct proportion to age. When com-
paring groups 1 and 2, a significant increase in the total number
of depressions (Q=21, p<0.01), the average number of depres-
sions per 5 seconds (Q=21, p<0.01), the number of depres-
sions in subtests 1-12 (p<0.01) were confirmed.

When comparing groups 2 and 3, a significant increase
in the total number of depressions (Q=7, p<0.05), the average
number of depressions per 5 seconds (Q=7, p<0.05), the num-
ber of depressions in subtests 4.5,6,7.9, 10 (p<0.05). In group
3, an increase in the duration of depressions was found in sub-
test 6 (Q=8, p<0.05), in subtest 10 (Q=11, p<0.01). DPI was
higher in group 3 (Q=25, p<0.01).

The differences between groups 1 and 3 were the most
pronounced. A significant increase in the total number of de-
pressions (Q=23, p<0.01), the average number of depressions
per 5 seconds (Q=23, p<0.01), the number of depressions in
subtests 1-12 (p<0.05) were confirmed. Senior athletes had a
longer duration of depressions in subtest 1 (Q=8, p<0.05), in
subtest 10 (Q=7, p<0.05). DPI was higher in group 3 (Q=26,
p<0.01).

In group 1, a significant decrease in the number of de-
pressions between subtests 1 and 7 (z=0, p<0.01), subtests
1 and 12 (z=0, p<0.01), an increase in the duration of depres-
sions between subtests 1 and 7 (z=3 , p<0.05), an increase in
the duration of depressions between subtests 1 and 12 (z=1,
p<0.01). In group 2, a significant decrease in the number of
depressions was confirmed between subtests 1 and 7 (z=0,
p<0.01), subtests 1 and 12, (z=1, p<0.01). In group 3, a sig-
nificant decrease in the number of depressions between 1 and
7 subtests (z=0, p<0.01), 1 and 12 subtests (z=0, p<0.01), an
increase in the duration of depressions between 1 and 12 sub-
tests (z=3 , p<0.05).

Discussion

Combat sports are very popular sports among young peo-
ple (Bayraktar et al., 2021; Lyuchkova et al., 2022). This neces-
sitates the development of methods for selecting and predicting
the effectiveness of training athletes. The most informative in
this context is the study of physical development and functional
state (Podrigalo et al., 2019; Romanenko et al., 2020).

The choice of the finger tapping test to assess the psy-
chophysiological state of the participants was due to its avail-
ability, integrity and validity. This test is widely used in sports
science (Duc, 2021; Balgimbekov et al., 2021; Bisio et al.,
2021; Petrenko et al., 2021), including combat sports (Ambrozy
et al., 2022; Martinez-De-Quel et al., 2021; Korobeynikov et
al., 2020).

Features of the complex visual-motor reaction of boxers
with different types of functional asymmetry were assessed us-
ing the time of simple and two complex visual-motor reactions
(Korobeynikov et al., 2020; Korobeynikov et al., 2019). The mo-
tor component of the motor response was studied using the
finger tapping test. The results are interpreted as a reflection of
the predictors of the success of athletes.

Variations of FTT are widely used in scientific research. It
has been proposed to use a short version of this test to check
the neuropsychological status of participants (Ashendorf et al.,
2015). It was confirmed that both versions of the test have a
high predictive and informative value.

The development of multimedia technologies has made it
possible to develop computer and mobile versions of FTT (Mo-

churad & Hladun, 2021; Christianson & Leathem, 2004; Be-
hrens et al., 2022). A special application for a cell phone has
been developed that allows performing the FTT (Mochurad &
Hladun, 2021). This application is characterized by information
content, allows conducting research quickly directly in the pro-
cess of activities.

The CoGNIT tablet application was developed for automat-
ic, standardized and efficient assessment of cognitive functions
(Behrens et al., 2022). The possibility of automatic testing using
the specified application for assessing memory, psychomotor
speed, executive function, attention, visual-spatial abilities was
confirmed. A comparative analysis of the computer version of
the test with traditional similar methods was carried out in an-
other study (Christianson & Leathem, 2004). A high correlation
between the results of the methods used was confirmed.

In our study, a program based on an Apple iPad, was used.
The use of such programs allows you to quickly monitor the
functional state of athletes, adjust training loads (Romanenko
et al., 2020; Podrigalo et al., 2023).

A broad system of indicators was used to evaluate the test
results. It included the number of total and average depres-
sions, the number of depressions in each subtest, the duration
of depressions in each subtest, as well as the integral indicator
- DPI. This makes it possible to significantly improve the quality
of the analysis of the results.

Similar approaches are described in the available litera-
ture. Austin D, Jimison H (2011) suggested using not only the
number of depressions, but also the duration of the intervals
between depressions to evaluate FTT. The presence of signifi-
cant dependencies between the average speed of depressions
and the average value of such intervals has been determined. A
similar system of criteria was used in another study (Bisio et al.,
2021). It included the frequency of movements, the duration of
depressions, the duration of the interval between depressions.

The validity of the choice of indicators for evaluating the
test results is confirmed by the available literature data. The av-
erage number of depressions and the temporal fluctuations of
the intervals between depressions were used in another study
(Barut et al., 2013). The use of these indicators significantly
increases the level of results analysis.

The design variant used is the comparison of athletes of
different age groups is widely used in sports science. This ap-
proach allows us to evaluate the influence of age, the increase
in the length of training on the level of preparedness of athletes.
In another study (Martinez-De-Quel et al., 2021), such an anal-
ysis made it possible to determine reference values for the pa-
rameters of combat sports athletes. It is recommended to use
them when testing young male and female karate athletes.

Comparison of artistic swimming athletes of different skill
levels was carried out in another study (Rovnaya et al., 2016).
Experienced athletes were characterized by higher functional
capabilities of the respiratory system. A direct relationship has
been established between the experience of training and the
adaptive potential of female athletes.

Comparison of the psychophysiological state of athletes
of different skill levels was carried out in another study (Ro-
manenko et al., 2020). It was confirmed that more experienced
athletes completed the tests faster, with fewer errors. Parallel
monitoring of physiological parameters confirmed the absence
of adaptation stress. Experienced athletes have the best level
of workability, the best ability to mobilize and economize the
work of the body. Our results confirm the data presented in this
study.

Performing an FTT is a complex task, the results of which
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are influenced by many factors. These include external stimuli,
mood and health status. In a sports context, it is also necessary
to consider the level of skill, physical and technical training of
athletes.

The ability to perform movements with maximum frequen-
cy is an integral indicator of speed (Makarenko, 1996). It is the
nervous system that determines the speed qualities of athletes,
due to its mobility, lability and endurance. The strength of ner-
vous processes is an indicator of the performance of nerve
cells and the nervous system as a whole. A strong nervous sys-
tem withstands a load greater in magnitude and duration than a
weak one (Makarenko, 1996). Therefore, the use of FTT makes
it possible to predict the success of athletes in combat sports. A
comparison of the results of athletes of different ages makes it
possible to evaluate the effectiveness of their training, to predict
the growth of sportsmanship (Podrigalo et al., 2023).

A direct dependence of test results on age has been con-
firmed. The senior athletes performed more presses on the test
than the junior athletes. The DPI also increased with age. This
relationship was confirmed when comparing all groups. Thus,
the ability to maintain the maximum rate of hand movement
increases with age. This is due to an increase in the strength
and endurance of the nervous system.

An improvement in the psychophysiological parameters of
combat sports athletes in parallel with age and training experi-
ence was researched in another study (Podrigalo et al., 2023).
A positive change in the speed of reaction to various stimuli
of taekwondo athletes of different ages was confirmed. The
determined correlations between all tests used also reflect the
improvement in the psychophysiological state of the athletes as
the age increases.

The total number of depressions in the test characterizes
the dynamic muscle performance. It was high enough in all
groups. The increase in this indicator with age illustrates the in-
crease in fitness, optimization of the functional state of athletes
under the influence of regular physical activity. The results of
FTT confirm the increase in the strength of nervous processes,
overall performance due to sports training. Positive changes
in the nervous system with age arise due to the high motor
density of training, the use of high-intensity speed-strength and
self-strength loads in training (Latyshev et al., 2022).

Analysis of the results of groups 1 and 2 shows that senior
athletes performed more depressions in the test as a whole and
in 11 out of 12 subtests. This allows concluding that the func-
tional state of the nervous system of senior athletes is better.

Comparison of the middle and senior groups also con-
firmed the differences in the results of the finger tapping test.
However, they were less pronounced than when comparing the
junior and middle groups. The best results of the athletes of
the senior group were determined in 6 out of 12 subtests. The
senior athletes had a longer duration of depressions when per-
forming 2 subtests.

The most pronounced differences were determined when
comparing the results of the junior and senior groups. A signifi-
cant excess in the number of depressions was confirmed for
senior athletes in all subtests. The senior athletes had a longer
duration of depressions when performing 2 subtests.

The results of FTT depending on gender, age and per-
formance level were researched in the study by Prigatano et
al. (2020). A direct correlation between age and the number of
depressions has been determined. Females had more errors
than males. The effects of fatigue and learning did not depend
on the gender and age of the participants.

Similar results were obtained in another study (Christian-
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son & Leathem, 2004). The higher performance of males com-
pared to females, better results of the dominant hand and a
decrease in the number of depressionsin the dynamics of the
test were confirmed.

An analysis of the dynamics of the test execution made it
possible to determine a significant reduction in the number of
depressions from the beginning to the end of the test. Changes
in the duration of depressions were opposite, the time increased
from the beginning to the end of the test. However, this depen-
dence was determined only in the junior and senior groups.

The results obtained confirm the available literature data.
Higher FTT results in elite athletes have been determined in
another study (Sahin et al., 2020). It is concluded that this test
can be used as a predictor of success in sports.

An analysis of the motor abilities of preschool children,
primary school and secondary school age involved in football
was carried out in another study (Bubnjevi¢ et al., 2020). The
correlation between test results has been confirmed to increase
as the age of the participants’ increases. Our results confirm a
pronounced improvement in FTT results with increasing age
and increasing experience in sports among junior taekwondo
athletes.

Conclusions

Analysis of the results of the finger tapping test of tae-
kwondo athletes of different ages showed direct dependence
on age. An increase in the number of depressions in the test, an
increase in the integral criterion - a dynamic performance index
was determined. The results reflect an increase in the strength
of nervous processes, positive changes in the functional state
under the influence of regular training loads. This condition
should be evaluated as a predictor of the success in tackwondo
athletes. The computer version of the test is mobile, informative
and valid. It can be used in monitoring the functional state of
combat sports athletes.
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