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Abstract

Background and Physical training of basketball players aged 13-14 is an extremely important stage,

purpose since this period coincides with the active phase of pubertal development and a
sensitive window for the formation of many motor qualities. The purpose of the
study: to develop and experimentally verify the effectiveness of a comprehensive
methodology for using fitness technologies to ensure the comprehensive development
of physical abilities of young basketball players.

Material and Participants of the study: 20 young basketball players from the sports reserve of the

methods Comprehensive Children's and Youth Sports School No. 2 of the Kharkiv City Council,
who were divided into a control and experimental group of 10 people each. The
age of the subjects was 13-14 years. All children and parents gave their consent to
participate in the experiment. Methods: analysis of scientific sources, methods of
testing physical abilities, methods of mathematical statistics. The experiment lasted
12 weeks.

Results The control group program included traditional exercises for the development of
general, traditional for basketball, special and general physical training exercises. The
complex training approach applied in the experimental group involved a combination
of functional exercises, plyometrics, high-intensity interval training and corrective
techniques, which allows simultaneously developing strength, explosiveness,
coordination, and endurance. It was found that the test results of the athletes of
the experimental group were higher compared to the results of the control group.
Significant differences were recorded in the explosive strength of the lower extremities
(p<0.01), which confirms the effectiveness of the applied plyometric and speed-
strength exercises, as well as in the "vertical jump” test (p<0.05), which indicates the
positive effect of the proposed method on the development of explosive strength and
power.

Conclusions It is shown that the application of the developed methodology allows optimizing the
training process, making it more functional, intensive and safe for young athletes,
which is the basis for preparing a high-quality sports reserve.

Keywords basketball, physical abilities, fitness technologies, intensive interval training,
plyometric training, functional training, corrective technologies.
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AHoTauis

Ipuna Co6xo, Onexcanap Edpimenko, Ipuna Nogmapbosa. KomnnekcHe 3actocyBaHHA 3acobis dpitHecy gna
po3BUTHY disnunHmKx 3aib6HocTel OHUX BacketBonicris

06rpyHTYBaHHA  PiznyHa nigrotoeka BacketBonicTie y eiui 13—14 poKie € HAA3BMYANHO BAKNMBMM
i meta eTanom, OCKiNbKMU Leid nepiog 36iraeTbca 3 akTUBHOW da3zow NybepTaTHOro PO3IBUTKY
Ta CEHCUTUBHUM BIKHOM ana dopmyBaHHA BaraTboX pyXOBUX AKOCTEN.
MeTa gocnigmeHHa: po3poBuTi Ta eKCNepMMEHTanbHO NepesipuTu edeHTUBHICTL
KOMMNAEKCHOI MeTOAWKM 3acTocyBaHHA 3acobis  ditHecy pana  3abesneveHHn
KOMMNAEKCHOro po3BuTKY GismMuHnx 3aibHocTeil woHux BacketbonicTis.

Marepian i YuacHukKM pocnigmenHa: 20 wHux OGacketBonictie 3i cnopTMBHOro pesepey

mMeToau KomnnekcHol auTAYo-l0HaLbKOT cnopTMBHO! WwKonan Ne 2 XapkiscbKoi micbkol pagm,
AKi Bynu posgineHi Ha KOHTPONbBHY Ta eKcnepumeHTaneHy rpyny no 10 4Yonosik. Bik
nocnigmysanux 13-14 pokis. Yei gitk Ta 6aTbKK AaNK 3rofy HA YYaCTk B EKCNEPUMEHTI.
MeToau: aHanis HayKoBUX AMepen, METOAM TeCTYBaHHA disndHMX 3ai6HOCTel, meTogn
MaTeMaTUYHOI CTAaTUCTUMKK. EKcnepumenT Tpueae 12 TumHie.

Peaynbtath B nporpamy KOHTponbHOT rpynu Bynu BrNw4eHi TpaguuiliHi BNnpasu AnA pPO3BUTHY
3araneHoi TpaguuidHi ana  Backerbony Bnpasu cneuianbHoi Ta  3aranbHol
GisnuHol NigroToBkM. KomnnekcHWid TpewyBanbHWWA nNigxig, 3acTocoBaHWid B
eKCNepMMEeHTaNnbHWA  rpyni, nepepbavas noefHaHHA dYyHKUioHaNbHUX BNpas,
AAiOMeTPHUKM, iHTepPBaNbHWUX TpeHyBaHb BWUCOKOI IHTEHCMBHOCTI Ta KOpeKUiliHMX
METOAMK, WO AO3BONAE OAHOYACHO PO3BMBATW CWNy, BUOBYXOBICTb, KOOpAMHALiW,
BUTpWBANicTbh. BCTAHOBAEHO, WO pe3ynbTaTH TECTIB CNOPTCMEHIB EKCNEpUMEHTaNAbHOT
rPYyNH BUABMAMCA BULMMK NOPIBHAHO 3 pe3yNbTaTamMKu KOHTpOAbHOI rpynu. JocTosipHi
BigMiHHOCTI 3adikcoBaHO y BMBYXOBIH cuni HMMHIX KiHLisoK (p<0.01), wo nigTeepamye
edeKTUBHICTL 3aCTOCOBAHMX MNAIOMETPUYHMX Ta WBWMAKICHO-CMAOBMX BNpPaBs, TaKOM
Yy TecTi «BepTHMKanbHuil cTpubok» (p<0.05), wo cBiAYMTL NPO NO3UMTMBHMIA BNAMB
3anponoHOBAHOT METOAMKW Ha PO3BUTOK BUBYXOBOT CUMAKM Ta NOTYMHOCTI.

BUCHOBKM MNokaszaHo, WO 3acTocyBaHHA po3pobneHoi MeToAMKU AO3IBONAE ONTUMI3YBATH
TpeHyBanbHMi npouec, 3pobusBwwu Horo 6Ginbw dGyHKUIOHANBHWM, IHTEHCHMBHUM
Ta 6Ge3neyHMm ANA WOHWX CNOPTCMEHIB, WO € OCHOBOW AAA NIArOTOBKM AKICHOTO
CNOPTUBHOFO pe3epsy

Knwouoei cnoea backetbon, diznuHizaibHocTi, biTHec TexHonoril, IHTEHCUMBHE IHTEPBANbHE TPEHYBAHHA,
NONiMETPUYHI TpeHyBaHHA, GYHKUIOHANbHI TPEHYBAHHA, KOpPEKWiiHI 3acobun.

20 This work 1s licensed under a Creative Commons
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Introduction

The modern game demands from young
athletes a comprehensive and athletic development
that is constantly increasing. The game has become
much faster and more explosive, requiring not
only technical skills, but also explosive strength
(for jumping, jerking and acceleration), speed
endurance (to maintain a high pace during each
individual quarter of the game), special agility (for
maneuvering and defensive movements). At the
same time, increasing the intensity and number of
loads increases the risk of injury [1,2]. Traditional
methods of physical training, focused mainly on
general developmental and running loads, often
do not provide the functional readiness necessary
for modern basketball. They may not sufficiently
develop intermuscular coordination and special
endurance. The relevance of the work is confirmed by
the search for new, functionally oriented approaches,
since fitness technologies (TRX, TRX Rip Trainer,
functional loops, medicine balls, plyometrics, High-
Intensity Interval Training) allow you to train muscle
groups in complex interaction, maximally imitating
game movements; individualize the training process
to correct imbalances; achieve a higher coefficient of
transfer of the training effect to game performance
[3-5].

Physical training of basketball players at the
age of 13-14 is a critically important stage, since it
falls on the active phase of pubertal development and
a sensitive period for the development of many motor
qualities. As emphasized by the authors of Kozyna et
al. (2023)[6]. the goal of physical training at this stage
is to create a strong athletic foundat
specific functional qualities necessary for further
specialization. This age is characterized by hormonal
changes and rapid growth (pubertal leap), which
dictates special requirements for the training process.
Experts emphasize that adolescence is one of the
most favorable (sensitive) periods for the formation
of coordination abilities and reaction speed. It is at
this time that neuromuscular connections are most
plastic, so it is advisable to actively use exercises
for proprioception, balance, and rapid change of

ion and form

direction, which will allow laying a solid foundation
for motor skills and increasing the athletic readiness
of young athletes. [7-9].

According to leading experts, a feature of
sports training in basketball is the integration of
functional training with technical and tactical work.
Physical qualities should notbe developed in isolation
[10]. Functional training should be performed in
conditions that simulate game pressure and fatigue.
For example, plyometric jumps or coordination
exercises are performed immediately before or
between technical elements: (throws, passes). Due to
growth disproportions at this age (sharp lengthening
of the limbs), the risk of muscle imbalances increases.
Therefore, functional training should include a
special corrective block aimed at restoring optimal
movement patterns and strengthening weak links,
which is the basis of health-preserving techniques
(which emphasizes the relevance of fitness) [11,12].

Recent studies have actively studied the
effectiveness of using fitness equipment (medballs,
fitballs, coordination ladders) for the development
of special agility and coordination in various
sports [13-15]. Literature analysis shows that the
need to transition from general physical training to
functional-specific is justified, and the effectiveness
ofindividual fitness technologies for the development
of basic physical abilities in basketball [10,12].

Nevertheless, to date, there is a certain
methodological gap, which consists in insufficient
systematization and experimental confirmation of
the effectiveness of the integrated methodology
for using these tools specifically for the Ukrainian
sports reserve at the age of 13-14. That is why there
is a need to conduct an experimental study aimed
at creating and testing a holistic, integrated fitness
methodology.

The purpose of the study: to develop
and experimentally verify the effectiveness of
a comprehensive methodology for using fitness
equipment to ensure the comprehensive development
of the physical abilities of young basketball players.

Material and Methods

Participants
Participants of the study: 20 young
basketball players from the sports reserve of

the Comprehensive Children's and Youth Sports
School No. 2 of the Kharkiv City Council, who
were divided into a control and experimental

21 This work 1s licensed under a Creative Commons

Attribution 4.0 International License (CC BY 4.0)




REHABILITATION AND PHYSICAL THERAPY
ISSN (Online): 2958-9010 2025;6(1)

HEALTH-SAVING TECHNOLOGIES,

group of 10 people each. The age of the subjects
was 13-14 years. All children and parents gave
their consent to participate in the experiment.

Ethical statement

The Ethics Committee of H.S. Skovoroda
Kharkiv National Pedagogical University was
given permission to conduct this research, as it
complies with the Declaration of Helsinki of the
World Medical Association - ethical prineiples
of medical research involving human subjects
(No. KhNPU/PhES/EC/2/4/2024).

Methods of determining the level of physical
readiness

To objectively assess the level of
physical fitness of young basketball players
(13-14 years old) and verify the effectiveness
of the experimental methodology, a set of
standardized control tests was selected. The
selection of tests was based on the principles
of reliability, informativeness, specificity
(maximum correspondence to game movements
in basketball) and accessibility (possibility of
conducting in a youth sports school).

LIst of tests

1. Shuttle run 4 x 9 m (s). The athlete
runs 4 segments of 4 by 9 meters, touching the
line with his hand or overcoming the chip. The
best time is recorded

2. Long jump from a standing position
(em). The athlete performs a jump from two
feet without a preliminary run-up. The distance
from the starting line to the heels is measured.
It assesses the ability to start power and
acceleration, which is the foundation for all
dynamic actions

3. Vertical jump up (cm). The athlete
stands sideways to a vertical wall or a special
measuring scale, touching it with one hand.
First, he records the height of the maximum
reach while standing, after which he performs a
jump up from the previous half-squat, touching
the wall with the same hand at the highest point
of the jump. The difference between the reach
height and the mark after the jump determines
the result. 2—3 attempts are made, the best one
is counted

4. Plank test (s). The athlete takes a
standing position lying on his forearms: the
elbows are located under the shoulder joints,
the body is held in a straight line from head
to heels, without bending in the lower back
or raising the pelvis. At the command “Start”,
the time during which the participant is able to
maintain the correct technique is recorded. The
test is stopped if the body position is disturbed
or there is no desire to continue, and the result
is recorded in seconds as the maximum time of
static retention.

5. Throwing a 2 kg medicine ball (m).
The athlete stands behind the throwing line,
feet shoulder-width apart, the medicine ball
is held with both hands at chest level. At the
command, he performs a powerful push throw
forward or up-and-down (depending on the
technique) without lifting his feet off the floor.
The distance from the throwing line to the place
where the medicine ball first touches the ground
is measured with a tape measure. 2-3 attempts
are made, the best result in meters is recorded
in the protocol.

Procedure

The experimental method was developed
for young basketball players aged 13-14 and
lasted 12 weeks. The goal of the program was
a comprehensive optimization of physical
training by integrating functional-specific
fitness technologies into the standard training
process.

The control group program included
traditional exercises for the development of
general, traditional for basketball, special and
general physical training exercises.

The complex training approach used in
the experimental group involved a combination
of functional exercises, plyometrics, high-
intensity interval training and corrective
techniques, which allows you to simultaneously
develop strength, explosiveness, coordination,
endurance and stabilization capabilities of the
musculoskeletal system. Such a system ensures
the transfer of training effects into specific
technical and tactical basketball actions.
improves the quality of performing high-
speed manecuvers, jumps and throws, and also
contributes to the prevention of injuries typical
of adolescence. The following table 1 lists the
main groups of tools and examples of exercises
that were used in the training process.

22 This work 1s licensed under a Creative Commons
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Table 1
Characteristics of fitness technologies implemented in the training of basketball players in the experimental

group

Functional training

Exercises on unstable supports are used, which allow
the athlete to include stabilizer muscles, exercises
to develop strength, coordination, and balance in

dynamics

Standing ball throws on a BOSU, crossover-balance-throw,
jump-stop-throw, jump-to-balance shot, lateral shift
with throw, one-legged squat on unstable support with
transfer.

Plyometrics

Exercises aimed at developing explosive strength
through rapid execution of the muscle's "stretch-
contraction” cycle

Squat Jump, Box Jumps), Depth Jumps, Lateral Bounds,
Broad Jumps, plyometric sprints, jJumps with a touch of
the shield, Hurdle Jumps).

High-Intensity Interval Training

Alternating short periods of maximally intense work
with short periods of rest or low activity

Sprints of 15-30 m with short rest, interval runs, jerks
with a change of direction (5-10-5), jump intervals,
combined series of “sprint + protective movements”,

shuttle-run with different intensities, interval jerks
“baseline-to-baseline”, work on a timer: 20 s of maximum
activity + 10 s of rest.

Corrective measures (Pilates, yoga, stretching)

Working on deep muscles, joint and fascia mobility,
increasing the elasticity of soft tissues, improving
intermuscular coordination;

"Plank with leg lift", "Side plank”, "Massage roller
rolling for calves and quadriceps”, "Seated hamstring
stretch”, "Pigeon pose" (yoga) for hip mobility, "Shoulder-
supported bridge" for gluteal muscle activation, "Pectoral
muscle stretch in the doorway", "Thoracic opener” on the

roller, "Hip flexor stretch” in a lunge.

The functional-explosive training block
is aimed at developing speed-strength qualities
and special endurance. The block included
plyometric exercises (jumping from a height,
jumping onto low platforms, jumping with
countermovement) and High-Intensity Interval
Training (using cyeclic high-intensity exercises
with short rest intervals, for example, burpees,
speed push-ups, acceleration with a medicine
ball). The intensity of functional-explosive
training is high (85-95% of HRmax, anaerobic
zone), the volume is 30-40 minutes of pure work
(3-4 cycles of 8-10 minutes). The frequency of
training is 1 time per week.

The corrective and stabilizing fitness
block is aimed at strengthening the muscles of
the middle part of the body, increasing joint
mobility and preventing injuries. Includes TRX
(functional loops), TRX Rip Trainer — exercises
on unstable support to strengthen stabilizer
muscles (especially oblique abdominal muscles

and shoulder
exercises (Pilates-oriented exercises aimed at

girdle muscles), corrective
eliminating muscle imbalances, for example,
strengthening the back of the thigh and buttocks),
stretching (using a foam roller for massage and
dynamic stretching to improve fascia elasticity
and ankle and hip joint mobility). The intensity
of corrective and stabilization fitness is medium
(70-80% of HRmax), the volume is 25-30
minutes of work. Fitness classes were integrated

into two main blocks during the week (table 2)
Statistical analysis

For each test, the arithmetic mean (X)
and standard deviation (S) were calculated
separately for the control and experimental
groups. Student's t-test for independent samples
was applied, using the program Microsoft Excel

Ta SPSS Statistic 26.

This work 1s licensed under a Creative Commons
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Table 2
Fitness classes blocks of the experimental program

Training da Main Content
DELSY emphasis of the fitness block
Monday Technical and tactical work correche and Stahfilization
fitness (30 min)
Wednesday/Thursday Main physical activity Functional explosive training
Other days Technigue, game, recovery (40-50 min)

Results

At the beginning of the experiment, the
statistical data obtained prove the homogeneity of the
control and experimental groups in terms of physical
fitness indicators, which is a fundamental condition
for the validity of the pedagogical experiment.
(table 3). Homogeneity of groups is a prerequisite

for the validity of a pedagogical experiment. If the
groups were equal at the beginning of the study,
then any statistically significant improvements in
the experimental group after the experiment can be
unambiguously attributed to the positive impact of
the developed fitness methodology.

Table 3

Physical fitness indicators of young basketball players before the start of the experiment (n=10)

B O e " =

= < 52 kY =

Test £5 g3 § § g §% g

(unit of measurement) § 5 = £&3 32 "

© B 548 3 5

(")
Shuttle run 4 x 9 m (s) 10.5540.35 10.60+0.38 0.05 0.48 p>0.05
Long jump from a standing | ;qg 5,64 197.546.9 0.7 0.29 p>0.05

position (cm)

Vertical jump (cm) 45.1+3.2 44.8+3.5 0.3 0.24 p > 0.05
Plank test (s) 65.8£0.9 66.5£8.5 0.7 0.23 p>0.05
2 kg medicine ball throw (m} | 5 5.4 49 7.2040.35 0.05 0.39 p >0.05

After the experiment, the analysis of the
results shows that the implemented experimental
methodology using fitness technologies had a
positive effect on the physical fitness indicators
of the participants of the experimental group
(table 4). The most significant changes were
recorded in the explosive strength of the
lower extremities: in the standing long jump
test, the increase was statistically significant
(p<0.01), which indicates the effectiveness
of the applied plyometric and speed-strength
exercises. Similarly, in the vertical jump test,
a significant improvement was also noted
(p<0.05), which confirms the positive effect
of training on the development of explosive

strength and power. The indicator of general
muscular endurance, assessed by the Plank
test, significantly improved (p<0.05), which
indicates the effectiveness of the use of
functional fitness exercises in strengthening
the muscles of the middle part of the trunk. In
exercises that characterize coordination and
speed capabilities, in particular the 4x9 m shuttle
run, although positive dynamics were recorded.
they were statistically insignificant (p>0.05),
which may indicate an insufficient volume or
specificity of the impact of this technique on
speed and coordination abilities.
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Table 4
Physical fitness indicators of young basketball players after the experiment (n=10)

o = —_—
g £ 83 | 2 =
s iz | s¥: | 35 | 2
(unit of measurement) £ T g 3 3 5 e s
= = 0% w & @
o i (v}
Shuttle run 4 x 9 m (s)
10.01+0.28 9.95+0.30 0.06 0.46 p>0.05
LN Iump iromia standing 198.2410.2 210.846.5 0.7 2.69 p<0.01
position (cm)
Vertical jump (cm) 46,1435 49,5435 3.4 217 p<005
Plank test (s)
83.8+£13.9 91.0£10.1 7.2 2.10 p<0.05
2 kg medicine ball throw [m)
7.25+1.40 7.75+0.30 0.5 1.10 p>0.05

Overall, the results show that the use
of fitness technologies in the training process
contributed to a significant improvement in
explosive and general muscular endurance,

while the impact on speed and strength qualities
requires further improvement and adaptation of

the methodology.

Discussion

The results confirmed the hypothesis
of the study and demonstrated a statistically
significant advantage of the developed fitness
method over the traditional physical training
program for young basketball players aged
13-14. According to modern sports science,
traditional approaches, based mainly on isolated
strength exercises, provide limited transfer of the
training effect to competitive activity [16,17]. In
contrast, the inclusion of plyometries and High-
Intensity Interval Training, which simulate the
explosive, interval nature of movements in
basketball, contributes to the development of
specific speed-strength endurance and improves
the physical and functional characteristics of
athletes. This explains the more significant
increase in test indicators in the experimental
group, in particular, the improvement of results
in vertical jump and shuttle run. According to
the literature, the combination of plyometric
High-Intensity Interval Training
and strength-functional training gives a strong
training effect due to the combination of

exercises,

different development mechanisms. Plyometrics
improves explosive power and reaction speed,
High-Intensity Interval Training - the ability
to repeatedly perform intense actions, and
stabilization exercises strengthen the muscles
of the middle part of the body and reduce
imbalances. Together, this not only increases
test results (jumps, shuttle run, "plank"), but
also has a positive effect on game efficiency:
jump height in the game, jerk speed, stability
during throws and tackles [18,19]. At the same
time, such programs have important conditions
for application. As described by scientific
sources, a pronounced effect of plyometrics
usually requires 6—12 weeks of training, and
the load should be increased gradually so as not
to overload the growth zones in adolescents. A
clear execution technique is also a prerequisite
for safety. In addition, regular testing before and
after the training eycle allows you to determine
which combinations of exercises have the
greatest impact on game performance at a given
age [20,21].
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An important element of the methodology
was the inclusion of corrective fitness (TRX,
Pilates), which has proven effective in increasing
core stability and reducing muscle imbalances
typical of adolescence. Scientific studies confirm
that the development of central stabilization has a
positive effect on throwing accuracy and reduces
the risk of musculoskeletal injuries. Systematic
reviews and meta-analyses indicate that training the
muscles of the middle part of the body increases
balance indicators, core strength and the ability to
transfer energy from the trunk to the extremities,
which directly affects the accuracy of throwing
and striking in various sports. Experimental work
demonstrates that targeted programs for stabilizing
the muscles of the middle part of the body (including
TRX and Pilates components) improve static and
dynamic stability indicators, reduce asymmetries and
optimize landing mechanics and force transmission.
These adaptations reduce the load on the joints and
lower extremities and, as a result, contribute to the
prevention of musculoskeletal injuries [4,10]

There is also empirical evidence of the
relationship between training the muscles of the
middle part of the body and improving technical

accuracy: studies in team sports have shown an
improvement in the accuracy of kicks and throws
after a course of such training, which indicates the
role of the muscles of the middle part of the body as
an intermediate link in the transfer of energy from the
legs and body to the upper limb [21]. The dynamics of
improving special agility, confirmed by the results of
shuttle running, are consistent with the conclusions
of scientists about the effectiveness of high-intensity
interval training for developing the ability to quickly
recover between jerks, which is a key requirement mn
basketball. At the same time, the results of the control
group showed the limitations of the traditional
method, which does not provide sufficient functional
impact and does not meet modermn requirements for
the speed and strength activity of athletes in game
sports. Thus, the introduction of fitness technologies
allowed transforming general physical training into a
more specific, functionally oriented training, which
ensured the targeted development of basic game
qualities, increased technical stability and reduced
risk of injury. The obtained data are consistent with
modern scientific concepts regarding the importance
of interval, plyometric and stabilization training m
the training of young athletes.

Conclusions

The application of the developed
methodology allows not only to significantly improve
the basic physical abilities for basketball, but also
to optimize the training process, making it more

functional, intensive and safe for young athletes,
which is the basis for preparing a high-quality sports
reserve.
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