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Abstract

Background. This article delves into the intricate typological characteristics of the nervous system and temperament,
exploring their profound impact on accelerating the training and enhancement of technical and tactical skills in
adolescent female boxers aged 12-15 years. Situated at the crucial stage of basic training, this study illuminates how
individual neurotypological traits can significantly influence the efficacy and pace of skill acquisition in young athletes.

Purpose. To identify individual typological features of girls aged 12-15 years in the process of boxing education at the
stage of basic preparation.

Material and Methods. The study was attended by skilled athletes (participants, prizes, championships of regional
and international tournaments, Ukrainian championships in their age groups). Boxers, which are trained using basic
preparation of Children's and Youth Sports School Ne 1 of Melitopol. To solve the tasks, the following methods of
research have been used: theoretical analysis of special and scientific literature, materials of the Internet, summarizing
data, mathematical statistics.

Results. It has been found out that all participants of the study are the same type of nervous system that corresponds
to a weak type. The results revealed varied correlations across participants, ranging from strong positive correlations
to negative or negligible ones. This suggests differing levels of bilateral coordination among the athletes. Notably,
two participants (P2 and P9) displayed statistically significant differences in performance between their hands. When
considering the group as a whole, the overall paired t-test did not indicate a statistically significant difference in
performance between the right and left hands (T-Stat = 1.6885, P-Value = 0.0945). The overall correlation across all
participants was found to be relatively low (0.0889), suggesting only a slight positive linear relationship between the
movements of both hands.

Conclusions. The technical and tactical skills, a totality of estimates of typological features of athletes, which can be
divided into several blocks is appropriate to increase more informative tests for the accuracy of identifying individual
typological features of athletes. These findings underscore the importance of individualized training programs in boxing,
particularly for those exhibiting significant differences in hand performance or less coordinated bilateral movements. The
study contributes to the understanding of physical asymmetries and coordination in young female athletes, providing a
foundation for tailored training approaches to enhance their boxing skills.
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Banepia TuweHko, lannHa OmenbsAHeHKo, CsithaHa MapkoBa, Aptyp BopoHuos, Onbra MMasenko, Eayapp
DopouieHKo, Jlina Cokonoga, IBaH Myxos, KatepuHa [po60oT. HeBponoriuyHa TMNooOrifA Ta il Po/ib Y BAOCKOHA/EHHI
TEXHIKO-TaKTUYHUX HABUUOK Y NigNiTKiB-60KcepoK

MNepepymoBu. Y cTaTtTi po3rmAfatoTbCA CKAAAHI TMNOAOTIYHI 0COBAMBOCTI HEPBOBOI CUCTEMM Ta TEMMEPAMEHTY,
LOCNIAKYETbCA X TNMOOKMI BNAMB HA NPUCKOPEHHA TPEHYBAHHA Ta BAOCKOHANEHHA TEXHIYHMX | TAKTUYHMX HAaBMYOK
y aiByat-60Kcepok 12-15 pokis. [ocnigxeHHs npoBeaeHe Ha BUpiWanbHOMYy eTani 6a30Boi NiAroTOBKM, MOKa3ano, sk
OKpemi HelipoTMNOOTiYHI 0COBAMBOCTI MOXKYTb CYTTEBO BM/IMBATM Ha eDEKTUBHICTb Ta LWBUAKICTb HAByTTA HaBUYOK Y
FOHUX CMIOPTCMEHOK.

Merta. BuAaBUTK iHAMBIAYaNbHO-TUNONOTYHI 0cobnmBocTi gisyaTok 12-15 pokiB y npoueci HaBYaHHA HGOKcy Ha eTani
6a30B0i NiAroToBKM.

Martepian Ta mertoau. Y AOCAigKeHHI B3SAM yyacTb KBanidiKOBaHi CMOPTCMEHM (yYyacHuWLi, MPM3epKM MepLuiocTei
perioHasbHUX i Mi*KHAaPOLHMX TYPHIpiB, YeMnioHaTiB YKpaiHUM y CBOiX BiKOBUX rpynax). BoKcepku, Lo TpeHysanucs Ha 6asi
6a3oBoi niarotoskn AHOCLL Nel m. Menitonona (YKpaiHa). na BupiwleHHA NoCTaBAeHUX 3aBAaHb 6y10 BUKOPUCTAHO
TaKi MeToau AOCNIAKEHHA: TEOPETUYHUIA aHaNi3 cneujiasbHOT Ta HAayKOBOI NiTepaTypu, maTepianis mepesKi IHTepHeT,
y3araibHEHHA AaHWX, MaTEMATUYHA CTaTUCTUKA.

Re3ynbrati. 3'AcyBanocs, Lo BCi y4aCHUKM JOCNIAKEHHA MAOTb O4HOTUNHY HEPBOBY CUCTEMY, AKa BiAMNOBiAa€e crabkomy
TUny. Pe3ynbtatv BUABUAM Pi3HI KOpenauii MidK y4aCHULAMM: Bif, CUNbHUX MO3UTUBHUX KOPENALi A0 HEraTUBHUX YK
He3HauyHuX. Lle nepenbayae pisHUI piBeHb ABOCTOPOHHbLOI KOOPAMHALLT Y CNOPTCMEHOK. MPUMITHO, WO ABa y4aCHMUL
(P2 Ta P9) npoaeMoHCTpyBasin CTaTUCTUYHO 3HAYYLLI BiAMIHHOCTI Y MPOAYKTUBHOCTI pyK. [pun po3rnaai rpynu B Liiomy,
3aranbHUI NAapHUIA t-KPUTEPI HEe MOKa3aB CTAaTUCTMYHO 3HAYYLLOI Pi3HMLI Y NPOAYKTUBHOCTI MiX NpaBolo Ta /iBOIO
pykamu (T-Stat = 1,6885, P-Value = 0,0945). 3arasnbHa Kopensauis cepen, yCix y4acHULUb BUABMAACA BiHOCHO HU3bKOK
(0,0889), W10 4,03BONSE NPUNYCTUTU TULLIE HEBEIMKUIN MO3UTUBHUN NiHIMHWI 3B'A30K MiXK pyxamu 060X pyK.

BUCHOBKM. TeXHIKO-TaKTMYHA MAMCTEPHICTb, CYKYMHICTb OLiHOK TUMONOTYHUX 0COBIMBOCTEN CNOPTCMEHOK, AKi MOXHa
NnoAjiIMTN Ha KinbKa 610KiB, AOLi/IbHO NiABULLEHHA iIHPOPMATMBHOCTI TECTIB A1 TOYHOCTI BUABNEHHA iHAUBIAYaNbHUX
TUNONOTIYHUX 0COBAMBOCTEN CMOPTCMEHOK. Lli pe3ynbTaTM HaronowyloTb Ha BaXKAMBOCTI iHAMBIAYaNbHUX MPOrpam
TpeHyBaHb Y 60Kci, 0cO6MBO A5 TUX, Y KOTO CNOCTEPiratoTbCA 3HAUYHI BiAMiHHOCTI B po60Ti pyK abo MeHLW CKOOPAMHOBaHI
OBOCTOPOHHI pyxu. [JocnigKeHHA cnpuae po3ymiHHIO i3MYHOI acMmeTpii Ta KoopaMHaLii B HOHUX CNOPTCMEHOK,
3abe3neuvytoum OCHOBY A1 iHAMBIAYaNbHUX NiAXOAIB A0 TPEHYBaHb A/1A NOKPALLEHHA iX BOKCEPCbKMX HABUYOK.

KntouoBicnoBsa: kiHounii 6oKc, AiByaTka 12-15 pokis, TeMnepameHT, AOMIHYUNN TN, BUNPobyBaHHS, 6a30Ba Niarotoska

AHHOTALIUA

Banepua TuweHko, lNaanMHa OmenbaHeHKo, CBemiaHa MapkoBa, Aptyp BopoHuos, Onbra Masenko, dayapa
DopoweHKo, /iuHa CokonoBa, UeaH lyxos, KatepuHa [Apo6oT. Heilponornyeckaa TtunonorMa U ee posb B
COBepLUEeHCTBOBAaHUMN TEXHUYECKUX U TAKTUUECKUX HAaBblKOB 60KCepOK-NoApOoCTKOB

MpepbicTopua. B gaHHOM cTaTbe PaccMaTPUBAIOTCA C/IOMKHbIE TUMONOMMYECKME OCOBEHHOCTM HEepPBHOM CUCTEMBI U
TemnepameHTa, uccieayetca ux rybokoe BAUSAHME Ha YCKOpPEHMEe TPEHWPOBKM M COBEPLIEHCTBOBAHWE TEXHUYECKMX
M TaKTUYECKMX HaBbIKOB Y AeByliek-bokcepok 12-15 neT. 3To MccnepoBaHue, NPoBeAeHHOE Ha peluatollem Tane
6a30BOi MOArOTOBKM, MOKA3bIBAET, KaK OTAE/bHbIE HEMPOTUNONOTMYECKME OCOBEHHOCTU MOTYT CYLLECTBEHHO BAUATH
Ha 3 HEKTUBHOCTb M CKOPOCTb MPUOBPETEHNA HABLIKOB Y OHbIX CMOPTCMEHOK.

LUenb. BbiABUTb MHAMBUAYANBHO-TUNOIOTMYECKME O0CObEeHHOCTU aeBoyveK 12-15 neT B npouecce obyyeHma BGOKcy Ha
aTane 6a30BOW NOATOTOBKM.

Martepuan u meTtoapl. B nccnenoBaHum NpUHAAK yyactTne KBanndULMPOBaAHHbIE CMO3PTCMEHKM (YH4aCTHUKK, NPU3EPDI
NepPBEHCTB PEermoHasbHbIX M MEXAYHAPOAHbIX TYPHMPOB, YEMMNMOHATOB YKpauHbl B CBOMX BO3PACTHbIX rpynnax).
[eByLwKN-60KCEPKM TPeHMpPOBanMCh Ha 6ase 6azosoli nogrotosku AKOCLL Ne 1 r. MeauTonons (YKpaunHa). Ans peweHus
NnocTaBNAEHHbIX 33434 6bI1IM UCNOb30BaHbI CNeayoWwmne MeToAbl UCCIef0BaHNA: TEOPETUYECKUI aHaNN3 CNeLMaNbHOM
M Hay4YHOW NnUTepaTypbl, MaTepuanos cetn MHTepHeT, 0600LWeHNe AaHHbIX, MaTeMaTUYECKas CTaTUCTUKA.

Pe3ynbrarbl. BbIACHNAOCH, YTO BCE YYaCTHULbI UCC/IeA0BaHUA UMEOT OAHOTUMHYH HEPBHYH CUCTEMY, COOTBETCTBYHOLLYHO
cnabomy Tuny. Pe3ynbTaTbl BbIABUAM Pa3/iMUHble KOPPENALUMN MEXAY YY4aCTHULLAMMU: OT CU/bHbIX MOMIOKUTENbHbBIX
KoppenAuuin Ao OTpUUATE/bHbIX WAM HEe3HauuTeNbHbIX. ITO MpeAnonaraeT pasHblii YpOBEHb [BYCTOPOHHEN
KOOpPAMHALUMM Yy CNOPTCMEHOK. MpnmeyaTesibHo, YTO ABe CNOPTCMeHKM (P2 1 P9) npoAeMOHCTpMPOBaAu CTaTUCTUYECKM
3HAYMMbIe PasIMuUA B MPOU3BOAUTENBHOCTU PYK. MpWU paccCMOTPEeHUM FTpynnbl B LLeJIoM, 06LWMiA NapHbIi t-KpuTepui
He NoKasa/a CTaTUCTUYECKM 3HAUYMMOW pasHULblI B MPOU3BOAUTENbHOCTM Mexay NpaBoi U neBol pykamu (T-Stat =
1,6885, P-Value = 0,0945). O6was Koppenauusa cpeam BCex y4acTHULb OKa3anacb OTHOCUTEIbHO HU3KoM (0,0889), uto
No3BOAAET NPEANONOKMUTb NNLLb HEGONbLUYIO MONOKUTENbHYIO TIMHENHYIO CBA3b MEXKAY ABUNKEHUAMU 06enX pyK.

BbiBOoAbl: TeXHMKO-TAaKTUYECKOE MACTEPCTBO, COBOKYMHOCTb OLEHOK TMMOJOrMYECKMX OCOBEHHOCTEN CMOPTCMEHOK,
KOTOpble MOXKHO PasfennTb Ha HEeCKONIbKO B10KOB, LiefiecoobpasHo s NosblleHUs MHGOPMATUBHOCTU TECTOB A/1A
TOUYHOCTU BbIABJAEHUA UX MHAMBUAYANbHbBIX TUMONOTMYECKUX OCOBEHHOCTEN. DTV pe3ybTaTbl NOAYEPKMBAIOT BaXKHOCTb
MHAMBUAYANbHBIX NPOrPamMmM TPEHMPOBOK B BoKce, 0cOBEHHO A1 TeX, Y KOro Habao4atoTca 3HauYMTeIbHbIe Pasinymsa
B paboTe pyK MAM MeHee CKOOPAMHMPOBAHHbIE ABYCTOPOHHUE ABWKEHUSA. MccnenoBaHne cnocobeTByeT NOHMMaHUIO
dU3MYECKO aCMMMETPUM M KOOPAMHALLMM Y FOHbIX CIOPTCMEHOK, 0b6ecrneynBas OCHOBY A/19 UHANBUAYA/bHbIX TOAXOA0B

K TPEHMPOBKaM ANA YAyyLleHUA X BOKCEPCKMX HaBbIKOB.
KntoueBble c0Ba: }KeHCKMI 6OKC, AeBoYKM 12-15 neT, TemnepameHT, ZOMUHUPYIOLWMIA TUN, TeCTbl, 6a30Bas NO4roTOBKa
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Introduction

The study of neurological typology and
its implications in sports science has emerged as
a pivotal area of the research, particularly in the
context of developing technical and tactical skills
in athletes. This paper focuses on adolescent female
boxers, a group that has historically received less
attention in sports-related neurological research.
The essence of boxing, a sport that demands a high
degree of physical prowess, strategic thinking, and
psychological endurance, makes it a compelling case
for examining the impact of neurological typologies.
Neurological typology refers to the classification
of individuals based on their inherent neurological
patterns, which include aspects such as response to
stress, speed of recovery, and stimulus processing.
These typological traits play a significant role in
determining an athlete's approach to training, their
learning style, and their performance under pressure.
Understanding these traits can be invaluable for
coaches and trainers in tailoring their training
methodologies in order to optimize each athlete's
potential. In the context of adolescent female boxers,
this approach assumes even greater significance.
Adolescence is a period of rapid physical and
psychological changes, and for female athletes, these
changes can be particularly specific due to the various
biological and social factors. The research of the
problem how neurological typologies interact with
these changes can offer insights into more effective
training and development strategies.

This paper aims to delve into the nuances of
neurological typology and its application in enhancing
the technical and tactical skills of adolescent female
boxers. By exploring the intersection of neurology,
psychology, and sports science, it seeks to provide
a comprehensive understanding of how individual
neurological differences can be applied to advance
training methodologies, to improve performance,
and to influence potentially long-term athlete
development in the realm of female boxing.

The development of women's boxing
in the world has become more popular. As a
result, competition in this sport increases. Sports
functionaries of different levels that are interested
in  further  popularization,  spectacularness,
competitiveness in this sport, more and more attention
is paid to the development of younger age groups of
women's boxing, which are engaged in the stage of
basic training. Such situation is normal, because such
a development in all sports in particular in boxing
is only in the continuity of teaching technical and

tactical skills (TTS). Boxing technique is a solution
of motor tasks during a fight within the framework
of existing boxing rules. Technique is expressed in
the ability to use complex attacking and defensive
actions and it is directly depended on tactics. Tactics
influences the development of boxers' technical
qualities. Therefore, technique is a weapon used by a
boxer based on tactical judgment [1].

According to the specialists, the most
important task in sports training is the training of
rational performance of physical exercise or complex
of motor activities for efficiency and increase of the
final outcome [2-6], which is a TTS. According to
the definition of the leading specialists in the field
of sports in general and boxing, in particular, the
technical and tactical training of an athlete plays a
major role in the formation of his sports skills and
in achievements of high sports results [7-10]. Italian
experts emphasize that the high level of technical
and tactical training also reduces the probability of
receiving sports injuries [11]. Also, the scientists
draw attention to the posture and body position of the
athletes, who often, due to the practiced discipline,
have to deal with asymmetry caused by the impact
of a blow, which affects the structure of the body.
Studies of female boxers, where there is a significant
difference in the execution of a blow, have made
it possible to understand better the importance of
adequate strength work of the upper and lower limbs
[12].

Consequently, the significance of such
training is multifaceted and requires at some stages
of many years of training (basic training) a more
delicate approach to mastering of a new motor and
tactical actions and training in general. Analysts show
that today in a highly skilled sport level of physical
activity, functionality, record indicators practically
achieved its boundaries and require a more detailed
study of the psychophysiological component to
improve skills and knowledge [13-15].

The scientists in various sports study by the
psychological component of the female in different
directions, namely: the dependence of emotional
burnout on ovarian-menstrual cycle phases [16, 17],
the personal interaction with other members of the
team [ 18], behavior during training and competitions
in individual and game sports [19, 20], in particular in
boxing [21]. The level of influence of the type of the
nervous system, the temperament for mastering and
improving physical exercises and tactical actions in
sports, in boxing, has been proved [22, 23]. Therefore,
according to the authors, the typological component
in mastering, the improvement of TTS acquires
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greater relevance at the stage of basic training, when
not only formed by more complex TTS elements,
but also improved at high ranking competitions, in
particular, such as the championships of the country
and championships of Europe. Subsequently, this is
the foundation in the formation of sportsmanship at
the stage of many years of training.

The practical significance of this problem has
become a prerequisite for conducting this research.

The purpose of the study is to determine the
individual typological features of the girls aged 12-
15 years in the process of box classes at the stage of
basic preparation.

Materials and methods
Participants

The study was attended by the qualified
athlete (participants, prizes and championships of
regional and international tournaments, Ukrainian
championships of their age groups) Girls-boxers
aged 12-15 years, who are trained in the basic training
groups of Children's and Youth Sports School No 1
of Melitopol in basic preparation groups with a 14-
hour weekly load. Children and their parents were
informed about all the features of the study and
gave consent to participate in the experiment. The
experiment has been done after every participant
was tested. The athletes were free from any injuries
or neuromuscular disorder. The study has been
approved by the Institutional Ethics Committee,
complied with all the relevant national regulations
and institutional policies, followed the principles of
Helsinki declaration, and it has been approved by the
authors’ institutional review committee.

Procedure

The study was conducted in September 2022
— May 2023 on the base Children's and Youth Sports
School No 1 of Melitopol.

Statistical analysis

Statistical analyses, including Pearson
correlation and paired t-tests, were conducted to
assess the relationship and performance disparities
between the hands.

Each participant, labeled P1 through P10, we
have ten observations of manual movements for both
the right and left hands. The methods of mathematical

statistics include six statistical measures for each
hand of the participants:

Mean: The average number of movements
within the five-second interval. It provides a central
value for the data.

Standard Deviation (Std Dev): This measures
the amount of variation or dispersion from the mean.
A low standard deviation indicates that the data
points are close to the mean, while a high standard
deviation indicates that the data points are spread out
over a wider range.

Coefficient of Variation (Coeff Var): This is
the ratio of the standard deviation to the mean, and
it's useful for comparing the degree of variation from
one data series to another, even if the means are
drastically different.

Minimum (Min): The smallest number of
movements observed, which indicates the lower
limit of performance.

Maximum (Max): The largest number of
movements observed, indicating the upper limit of
performance.

Median: The middle value when the data
points are arranged in ascending order. Unlike the
mean, it is not affected by extremely large or small
values, making it a valuable measure of central
tendency when distributions are not symmetrical.

These metrics provide a multidimensional
view of each boxer's performance, taking into
account not just their average performance level
(mean) but also the consistency (standard deviation)
and relative variability (coefficient of variation)
of their movements. The range of performance is
captured by the minimum and maximum values, and
the median offers an additional perspective on the
central tendency of the data.

From a coaching perspective, these statistics
can inform tailored training programs that consider
each boxer's individual strengths and areas for
improvement. For instance, athletes showing a high
degree of variation might benefit from exercises that
focus on consistency and control, while those with a
narrower performance range might focus on pushing
their maximum limits. The statistical overview thus
serves as a foundation for a more individualized and
effective training regimen, potentially enhancing the
technical and tactical skills of these young athletes in
the discipline of boxing.

The determination of the temperament
was used by the fundamental questionnaire Eysenck
H. J. (EPI, 1963), focused on the age of respondents
aged 10-15 years [24], which corresponds to the
age-old girls who are engaged in boxing in the basic
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training groups. The type of the nervous system
has been determined by means of the test, which
consisted of 10 crossed squares. The total rejection
of the tapping test was determined by the method
described by the scientist Ilyin (2003) [25]: from
the amount of pronouncement in the first 5 seconds
of the work, the amount of tapping in each field in
further 5 second time segments has been counted.
Then the amount of decomposition difference has
been formed that reflected the level of expressiveness
of the nervous system in the group.

Results

The research led to the conclusion that
most people are between the poles developed by a
two-factor model of neurotism and extroverts and
according to normal distribution, closer to its middle.
The result of this study has become a clear attribution
of a person to one of four types of temperament,
which is determined by the intersections of the
numerical values located on a scale of neurotism and
an introversion-extroversion scale.

The scale of neuroticism is a mental state
characterized by emotional instability, anxiety,
excitement, bad well-being, vegetative disorders.
This factor is also bipolar. One of its poles has a
positive value according to a vertical scale of 1 to 12
units, characterized by emotional stability, another
pole — an emotional instability of 13 to 24 units.
Emotional stability is characterized by sanguinics
and phlegmatics, emotional instability — cholerics
and melanchols. The introversion-extraversion scale
reflects the predominant orientation of the individual
or the world of external objects (extraversion),
or in the phenomenon of the subjective world
(introversion). Measured with its helping, quality
largely depends on the mobility of the nervous
system. In the behavior of introverts on a horizontal
scale from 1-12 units exhibit themselves both
inhibited and inert, and extroverts on a scale of 13-
24 units, as excite and mobile.

The tests by definition of temperament
have not revealed a certain domination of one type
of temperament of the athletes, but also have not
revealed in temperament boxers — melancholic
and choleric. All athletes on a scale of neuroticism
have a positive value. Indicators on the Introversion
Scale — Extrusion has shown a different personality
orientation of the person, but have not revealed
explicit signs of the inhibition and excitability of
the nervous system. Numerical values are located
close to the middle of the crossing point between

the vertical scale of neurotism and the horizontal
scale of introversion extrusion, which corresponds
to the norm (Table 1, 3). Based on the data from the
physiology of higher nervous activity, Eysenck H.J.
[26] expresses the hypothesis that strong and weak
types are very close to the types of personality —
extroverts and introverts.

Table 1
Results of determination of temperament in girls
aged 12-15 years dealing with boxing at the basic
preparation stage

Scale
No Participants . Introversion-
Neuroticism .

Extraversion
1 Boxer 11,7 11,0
2 Boxer 9,7 13,0
3 Boxer 10,5 10,6
4 Boxer 9,7 13,0
5 Boxer 10,5 10,6
6 Boxer 10,1 11,4
7 Boxer 9,6 13,3
8 Boxer 9,7 13,0
9 Boxer 9,6 13,6
10 Boxer 10,5 10,6

The method of detecting the type of the
nervous system is based on the determination of
the dynamics of the maximum pace of hands. The
strength of the nerve processes is an indicator of the
hard work of the nerve cells and the nervous system
as a whole. The strong nervous system withstands
more than the magnitude and duration of the load.

The Table 2 we've created presents a
comprehensive statistical overview of the manual
movements performed by ten adolescent female
boxers, measured over a five-second interval. This
data is critical for understanding their physical
capabilities and responsiveness, which are essential
factors in their boxing training. The temping test
has revealed the explicit domination of a weak
type of the nervous system, because according to
the formulation of the scientists, the maximum
pace decreases already from the second 5 second
segments and remains at a reduced level to the end
of the work. But athletes No 4, No 8 observed a rise
in a tempo from 35 seconds of work and 45 seconds
of work almost to the initial level. Also, the test has
proved the domination of the left manual asymmetry
in athlete No 6 (Table 2).
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Table 2

Results of temping tests of girls aged 12-15 years engaging in boxing at the basic preparation stage

Right Right Right . Right Right Left Left Left | Left | Left
P Hagnd Hagnd ggzsf Hailgr;\;in Hagnd Hagnd Hand | Hand I&ZZ:?/Z? Hand |Hand| Hand

Mean | Std Dev Var Max | Median | Mean | Std Dev Min | Max |Median
P1 23.9 3.45 0.144 20 33 23.5 21.4 1.91 0.089 19 26 21
P2 22.7 3.44 0.151 20 32 21.5 19.9 2.02 0.102 18 25 19.5
P3 26.7 4.47 0.168 18 33 28.5 24.1 4.66 0.193 19 34 | 225
P4 26.5 5.89 0.222 18 33 29.5 25.0 4.31 0.173 18 34 25
P5 27.9 5.66 0.203 18 33 30.5 26.9 5.28 0.196 19 34 | 255
P6 25.3 4.80 0.190 18 33 26.5 28.9 4.48 0.155 18 34 30
P7 25.7 4.98 0.194 19 34 24.5 27.0 4.22 0.156 18 34 27
P8 26.8 4.60 0.172 18 33 28.5 25.0 5.22 0.209 18 34 26
P9 27.0 3.49 0.129 21 32 26.5 24.4 4.69 0.192 18 31 | 245
P10 26.4 4.82 0.183 19 34 26.5 27.1 4.37 0.161 19 32 29

Note: P* — Participants

We were exploring correlations between
right and left-hand movements, conduct hypothesis
testing to see if there's a significant difference in
performance between hands.

he correlation column represents the Pearson
correlation coefficient between the right and left-
hand movements for each participant (Table 3). A
positive value indicates a direct relationship, where
an increase in one hand's movements is associated
with an increase in the other's. Conversely, a negative
value indicates an inverse relationship.

The T-Stat column shows the t-statistic from
the paired T-test, and the P-Value column shows the
corresponding p-value. If the p-value is less than
0.05, it suggests a statistically significant difference
in the performance of right versus left hand for that
participant. This is the case for participants P2 and
P9, where the p-values are below the 0.05 threshold,
indicating significant differences between the hand
performances. The correlation analysis between the
right and left-hand movements for each participant
reveals a range of relationships (Table 3).

Participant P2 showed a strong positive
correlation (r = 0.758), suggesting that as the
frequency of movements in the right hand increases,
so does the frequency in the left hand. Participants
P3, P4, and P8 showed negative correlations,
indicating an inverse relationship between the
movements of the two hands. The other participants
had correlations closer to zero, implying little to no
linear relationship between the hand movements.

Table 3
Correlation data and T-test results for each
participant
Participant | Correlation | T-Stat | P-Value
P1 -0.2219 1.7461| 0.1148
P2 0.7583 3.6282| 0.0055
P3 -0.4068 -0.5165| 0.6179
P4 -0.2379 0.5722 | 0.5812
P5 0.2072 -1.0742| 0.3107
P6 0.0340 1.5177| 0.1634
P7 0.3890 1.2641| 0.2379
P8 -0.4853 -0.8345| 0.4256
P9 0.2863 -3.1869| 0.0111
P10 0.4019 0.2884 | 0.7796
Overall 0.0889 1.6885| 0.0945
Participant P2 (t-stat = 3.63, p-value =

0.0055) and Participant P9 (t-stat = -3.19, p-value
=0.0111) showed statistically significant differences
in the performance of right versus left hand, with
p-values less than 0.05 indicating that the differences
in means are likely not due to random chance. For
the other participants, the p-values were above the
typical alpha level of 0.05, which suggests that there
is not enough evidence to conclude a significant
difference in performance between the right and left
hands.

These results can provide insights into the
bilateral coordination and potential dominance
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of one hand over the other in these athletes. For
those with significant differences between hands,
targeted training could be employed to develop more
balanced coordination, which is essential for boxing.
For those with strong correlations, it suggests a good
level of bilateral coordination that they can continue
to refine.

In terms of hypothesis testing to determine
if there is a significant difference in performance
between hands we were exploring, after conducting
a paired t-test across all participants to compare the
performance between the right and left hands, the
results are as follows: T-Statistic: 1.6885 — indicates
the direction and magnitude of the difference between
the two sets of data; P-Value: 0.0945, which is greater
than the conventional threshold of 0.05, suggests
that there is not a statistically significant difference
in the overall performance between the right and left
hands for the group as a whole. Based on this test, we
cannot confidently assert that there is a meaningful
difference in performance between the right and left
hands across all the participants in this study. This
implies that, on average, the participants perform
similarly with both hands in the task measured. In
this case, a p-value of 0.0945 means there's a 9.45%
chance of observing this data if there were no real
difference in performance between the right and left
hands. Since this value is higher than the common
threshold of 0.05 (or 5%), it indicates that the
difference observed in the dataset is not statistically
significant.

Based on the analysis conducted on the
dataset of manual movements of adolescent female
boxers, here are the key conclusions. Variability
in individual performance demonstrated is a
considerable range of performance both within and
between participants. The mean, median, and range
(min-max) values indicate diverse levels of ability
and consistency in the manual movements of both
the right and left hands. Bilateral coordination in
correlation analysis showed mixed results. Some
participants showed a strong positive correlation
between the movements of their right and left hands,
suggesting well-coordinated bilateral movements.
In contrast, others exhibited negative or negligible
correlations, indicating less  synchronization
between the two hands. Significance of differences
between arms of paired t-tests conducted within
each participant indicated, with some showing
significant differences in performance between
their hands, while others did not. This suggests that
while some athletes may have a dominant hand
with significantly better performance, for others, the

performance of both hands is more evenly matched.
When considering the group as a whole, the overall
paired t-test did not show a statistically significant
difference in performance between the right and left
hands. This suggests that, on average, the participants
do not exhibit a strong preference or dominance of
one hand over the other in terms of the measured
manual movements.

The overall correlation of 0.0889 suggests
a slight, but not strong, positive linear relationship
between right and left hand movements for the entire
group.

The analysis presents a general view of
the group's performance, the variability among
individuals highlights the importance of personalized
training approaches to address specific needs and
strengths of each young athlete.

The researches have proven hypothesis that
it is advisable to combine the temperature and type
of the nervous system for a reliable creation of an
individual typological portrait in order to identify
personal methods in training for a particular person,
so all the experiment data have been listed in Table 4.
Among the other athletes, the rates of the pace were
not so significant, but allowed to keep the pace for
several segments that made ranking in the middle of
the group in the total variation of the pace deviation
(ATD) from the initial level in each field. Which of
the individuals the amount of deviation is smaller to
the value "0", in the fact that the weakness of the
weak type of the nervous system (Table 4).

Table 4
Final results of testing girls aged 12-15 years, who

are engaged in boxing in the basic preparation stage

Th
€ Type of
- amount
No [Participants Temperament| nervous
of tempo svstem
deviation ¥

1. Boxer -91 phlegmatic weakly
person

2. Boxer -93 sanguine weakly
person

3. Boxer -72 phlegmatic weakly
person

4, Boxer -49 sanguine weakly
person

5. Boxer -94 phlegmatic weakly
person
hi ti

6. Boxer -65 phiegmatic weakly
person

7. Boxer -64 sanguine weakly
person
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2 | Boxer " sanguine weakly the parts pf technology, strive to imping the.lm'tlatlve.
person Perhaps in some cases related to the time limit when
9. | Boxer -58 SZ:?:;:E weakly conducting a fight, in order to reduce the preparatory
phlegmatic action, it is advisable to create a certain algorithm for
10. Boxer -68 weakly . . . . .

person attack, in which the main blow is due after a trained

Data analysis of Table 4 have not defined
clear laws between ATD and temperatures. Thus,
athletes Ne4 and Ne§ with the smallest indicators
of the ATD amount are sanguine. Athlete for No 1,
No 2 and No 5 with the highest ATD indicators are
sanguine and phlegmatic. Although ranking in the
middle of the group with the smallest coefficient is

sanguine.

Discussion

Theresearch presented in the article provides
valuable insights into the typological characteristics
of the nervous system and temperament of adolescent
female boxers and their implications for technical and
tactical training. The study focuses on the girls aged
12-15 years engaged in boxing at the basic training
stage is particularly significant, as it addresses an age
group and gender that often receives less attention in
sports science.

One of the key findings of the study is the
predominance of a weak type of nervous system
among the participants. This discovery is crucial for
understanding how these athletes respond to stress,
fatigue, and intense training. Typically, individuals
with a weaker nervous system might require longer
recovery times and may be more sensitive to high-
intensity training. Therefore, coaches and trainers
should consider these aspects when designing
training programs to avoid overtraining and to
optimize performance. Connoisseurs define such
features in sports practice by temperament. Sanguine
person is a strong, balanced, mobile. More often
chooses sports related to mobility, activity, courage.
Workforest, easy to pass from the same type of
exercise to another, but not enough attentive to small
elements of sports equipment. Quickly "grooves" new
exercises, but in the process of improvement, it can
quickly "extend" interest. Sports results are stable, in
competitions more often higher than training. Before
the responsible starts are in "Fighting Readiness"
[27]. Thus, according to the authors of the article,
for such individuals, as No 2, No 4, No 7, No 8, No
9 it is expedient to constantly expand the arsenal of
technical techniques in one training session but with
a direction to the preliminary task in order to improve

coach of a certain number of preparatory actions or
by its signal.

Another interesting aspect of the study is the
temperament distribution among the participants,
with a notable absence of melancholic and choleric
temperaments. The presence of primarily sanguine
and phlegmatic temperaments suggests that these
athletes might have a balanced approach for training,
showing neither excessive nervousness nor lack
of motivation. This balance is beneficial in a sport
like boxing, which requires both mental fortitude
and the ability to remain calm under pressure. The
phlegmatic person is a strong, balanced, inert. More
often chooses non-fast, monotonous exercises that do
not require rapid reaction and "switching" attention.
This type is not fast enough "enters" in the work,
difficult and recycled skills, also have difficulties
when switching from one type of activity to another.
Very workable, persistent, prone to long and
thorough work of sports equipment and individual
exercises. Resistant to external stimuli, competitive
results are stable, before the start, are more often
in "combat readiness". For phlegmics, the most
acceptable work in defense, long "entry", accuracy
of tactical combinations and, of course, dedication
in the fight [27, 28]. For individuals No 1, No 3,
No 5, No 6, No 10, according to the authors of the
article, will be expedient to work out a small scope
of technical actions and more stereotypical technical
and tactical exercises in one lesson. The transition to
the mastering of more complex technical and tactical
exercises it is expedient to make gradually with the
addition of technical and tactical elements.

The investigators on the extroversion —
introversion scale determine the following features
of individuals. Extroverts — usually use the motives
of debt to the team and coach. Possess high self-
esteem, resistant to emotional overloads. At the
initial stages of formation, the skill is more prone to
success, but over time, the quality of skill is aligned
with other individuals. Introverts — operate on the
principle of "self-order", "self-conviction" when
assimilating movements, developed self-control.
Probably preliminary planning of their own actions,
prefer to be distracted from negative thoughts on
competitions.

Fixed long-term memory, which is of great
importance in major exercise breaks, because they
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require more recovery time compared with extroverts
[25]. Experts Aoki et al. (2017) [29], Boichuk (2019)
[30], Pshenychna et al. (2019) [31], McManama
O'Brien (2021) [32] draw attention to the importance
of the balance of strength of the nervous system as a
guarantor of the reliability of movements in extreme
situations, as evidenced by empirical studies in
various sports including athletics [33], football
[34, 35], handball [36, 37, 38], Greco-Roman
wrestling [39], hockey [40], self-defense Spas [41],
volleyball [42, 43]. In which the weakness of the
nervous system causes an increased feeling of the
musculoskeletal system [44], the ability to static and
dynamic balance, spatial orientation, differentiation
of force parameters of movements, rearrangement of
movements [45]. Which, according to the author of
the article, leads to the accuracy and selectivity of
movements.

The researchers pay attention to the
influence of a certain type of the nervous system and
temperament in the training of physical exercise,
there are examples, when at stage an idea of the
formation of motor skills of individuals with a weak
nervous system and the average degree of mobility
of excitation is more successful in mastering such
movements. At the stage of improvement, the
initiality of memorization of physical exercises is
better among the athletes with the inertia of nervous
processes. And in capturing at a tempo of study —
in individuals with lability and mobility of nerve
processes. Subsequently, inert athletes are aligned
with skills with athletes of mobile nerve processes.
It is noted that when interruptions in training classes
are better maintained in inert athletes [25]. It is
recommended for a weak mobile type of nervous
system to perform one exercise up to 5 times.
Boichuk (2019) training loads for the next day are
not effective for members of the weak inert type [30].

Thus, based on the temperament of athletes,
the options for working out technical and tactical
exercises for "self-frame" and '"self-conviction"
for athletes (phlegmatic) No 1, No 3, No 5, No 6,
No 10 should be used. Particularly at the stage of
improvement for the athletes (sanguine persons)
No 2, No 4, No 7, No 8, No 9 it is advisable to
use the motives of debt to the team, coach. At the
stage of the idea of the formation of motor skills, all
athletes involved in the experiment will not require
a different methodological approach. In mastering
for the phlegmatic athletes at the level with less than
the complexity of technical and tactical elements,
it is advisable to combine with a variable pace in
training and greater interruptions between workouts.

Sanguine athletes are expedient at the level of
constant diversification of technical and tactical
actions of adding in the training of the interval. The
scientists prove that a certain type of nervous system
in combination with peculiarities of temperament,
affects the choice of tactics in boxing fight [46].

In general, the tactics in sports individuals
with a weak nervous system and moving nervous
processes are inherent in protective and counterattack
action. Attacking style is more suitable for individuals
with a strong nervous system and the inertia of
the excitation of nervous processes. Athletes with
a weak nervous system are effective in the role of
"fleeing", and athletes with a strong nervous system
in the role of those who are recovered with treadmills
and moving games [47]. This may need, according to
the authors of the article, in the substantial individual
manners of the fight, which are generally formed at
the stage of basic preparation. The fact that boxing
belongs to acyclic sports and inherent in constant
situational changes in fights, which also depend on
the opponent’s tactics, tactical training should be
submitted in equal parts, but taking into account the
relevant individual typological features inherent in
a certain tactics, for example, to develop counter-
tagging actions to add active actions that will
provoke an opponent to attack, that is, to encourage
an opponent’s tactics in a fight [48].

The conducted research has not revealed
pronounced introverts and extroverts, practically
all athletes with the average mobility of nervous
processes, according to the scale of intro-extrovert.
Consequently, in the formation of motor skills
and in further improvement, for this group of the
tested athletes, but at the rate of study may differ.
Subsequently, it is possible to carry out additional
tests to identify certain psychological properties of
the nervous system.

Conclusions

Totality of estimates of typological features
is necessary for more productive training underscores
the importance of a holistic approach in sports
training. Recognizing that each athlete is unique and
tailoring training programs to their individual needs
can lead to better outcomes. This approach is not only
crucial for improving technical and tactical skills but
also for the overall physical and mental well-being
of the athletes. Furthermore, the study highlights the
need for more informative tests to identify accurately
identify individual typological features of athletes.
Current methods may not fully capture the complex
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interplay of neurological and temperamental factors
that influence an athlete's performance. Investing
in developing more nuanced and comprehensive
testing methods could provide deeper insights into
each athlete's specific needs and potential. The study
has revealed certain psychological features in girls
and compiled an individual typological portrait of
the girls who deal with boxing. Learned abilities
inherent in a certain typological portrait. Based on
these data, individual approaches to mastering,
improvement of technical and tactical training are
determined. Supplemented data in sports martial
arts, in particular in boxes, typological features of
the nervous system of girls involved in this sport.
The study has proven that for productive training
of technical and tactical training, an expedient set
of assessments of psychophysiological features of
athletes, which can be divided into several blocks in
order to increase more informative tests.

This research contributes significantly
to our understanding of how neurological and
temperamental typologies affect the training and
performance of young female boxers. The findings
point out to the need for personalized training
regimens that consider individual psychological
and physiological profiles, suggesting a paradigm
shift in how we approach sports training for this
demographic. Future research should aim to expand
upon these findings, exploring the long-term effects
of tailored training programs on the development of

technical and tactical skills in female athletes.

These findings have important implications
for boxing training programs for young female
athletes. Individualized training could be beneficial,
particularly for those with significant differences
in hand performance or less coordinated bilateral
movements. For those showing good synchronization
and similar performance levels between hands,
training can focus on enhancing their existing
bilateral coordination and overall agility.

Further research with a larger sample size
could provide more insights, especially into the
relationship between neurological typology and
boxing performance. Additionally, incorporating
more diverse measures of boxing performance could
yield a more comprehensive understanding of the

athletes' capabilities and training needs.
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