ISSN [print] 1991-0177, ISSN (online) 1999-818X

SLOBOZHANSKYI HERALD OF SCIENCE AND SPORT
Vol. 29 No. 4, 2025

Formation of wheelchair handling technique in players with
disabilities by means of preparatory exercises

Maksym Mishyn!Aec®, Oleg Kamaiev'Ac®, Tatiana Skaliy?*8c®, Michat Stominski2&cP

tKharkiv State Academy of Physical Culture, Kharkiv, Ukraine
2Bydgoszcz WSG University, Bydgoszcz, Poland

Authors’ Contribution: A - Study design; B - Data collection; C - Statistical analysis; D — Manuscript Preparation.

Corresponding Author: Maksym Mishyn, mishyn.m@khdafk.com

Abstract

Background and Study Aim. Wheelchair basketball is a leading tool for promoting social rehabilitation and
integration for individuals with disabilities. This sport is characterized by high intensity and frequent changes
in direction, requiring players not only to develop physical fithess but also to master specific technical skills for
effectively handling a sports wheelchair during gameplay. The purpose of the study: to investigate the dynamics
of basketball wheelchair handling skills under the influence of a set of preparatory exercises.

Material and methods. Fourteen athletes representing various functional classes participated in the study on
a voluntary basis and in accordance with the ethical principles of the Declaration of Helsinki. A proprietary set
of preparatory exercises was applied three times a week for eight weeks as part of a dedicated warm-up during
the preparatory phase of the training session. The exercises were structured to gradually increase in difficulty,
avoiding overload and adapting the load to the athletes' fithess level.

Results. Changes in the T-test results over the course of the study indicate a statistically significant difference
(t=2,63; p<0,05). Despite the relatively small improvement in the average time to complete the control exercise
(from 25,16 s to 25,09 s), statistical significance indicates that the changes reflect a stable positive effect of
the proposed preparatory exercise program. At the same time, an increase in the standard error at the end of
the study (from £1,63 to £1,69) indicates a variable impact of the proposed program on players of different
functional classes, which requires further research.

Conclusions. The systematic use of preparatory exercises contributes to the development of wheelchair
basketball technique, agility, movement precision, and functional autonomy in athletes. This approach not only
improves performance but also reduces the risk of injury, enhances motivation, and expands opportunities for
competitive participation. The acquired basic technical elements can be further integrated into ball-handling
exercises, forming the foundation for comprehensive training programs for athletes of various functional classes.

Keywords: Adaptive sports, Paralympic sports, wheelchair basketball, technical training, functional mobility,
training process.

AHOTaUinA

dopMyBaHHA TeXHIKM KepyBaHHA iHBanigHUM Bi3KOM y rpasuiB 3 iHBanigHiCTIO 3aco6amum
nigroToBYMx Brnpas

MepeaymoBM Ta MeTa pochimgXeHHA. backetbon Ha Kpicnax KoNiCHUX € OAHMM i3 MpOBiAHUX 3acobiB, KU
Cnpusie couianbHi peabiniTauii Ta iHTerpauii oci6 3 iHBanigHICTIO. XapakTepHMMW pucamu LbOro BuAy CNopTy
€ BMCOKaA IHTEHCUBHICTb Ta 4acTi 3MiHM HanNpsMKy pyXxy, WO BUMara€ Bif rpasBLiB HE NvLWE PO3BUTKY (i3UYHUX
AKOCTEN, a i HaIeXXHOro po3BUTKY crieundivHNX TEXHIYHMX HaBUYOK, SKi CMPSIMOBAHO Ha e(eKTUBHE BUKOPUCTaHHS
CMOPTUBHOIO Kpicna KOJIICHOrO WOA0 BUKOHAHHSA irpoBuX Ain. MeTa AOoCnigXeHHs: AOCNiAUTU OUMHaMIKY piBHS
BONIOAIHHA 6ackeT60NbHMM KPIC/IOM KOMICHUM Mif BMJWBOM 3aCTOCYBaHHS KOMMJIEKCY MiArOTOBYMX BrMpas.

Martepian i Metoam. Y [ochigXKeHi, AKe NpoBoAMAOCL Ha A00POBINbHMX 3acafgax BignNoOBIAHO A0 ETUYHMX
npuHUMnNiB «FenbciHcbKOi JeKknapauii», npuinHAAK y4acTb 14 cnopTCMeHiB, WO NpeacTaBAsAN Pi3HI PyHKLiOHaNbHI
Knacu. ABTOPCbKMIN KOMMNAEKC NiArOTOBYMX BMNPaB 3aCTOCOBYBABCA MPOTArOM BOCbMMW TUMKHIB TPUYi Ha TUMKAEHb
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Y PaMKax crneuja/ibHOT PO3MUHKKN B MiAroTOBYilA YaCTUHI TPEHYBa/IbHOTO 3aHATTA. Bnpasu 6yan CTpyKTypoBaHi 3a
NPUHLUMMOM NOCTYNOBOrO YCKAAAHEHHSA, WO A03BOAIO YHUKATU NEePEBAHTAXKEHHA Ta aAaNnTyBaTM HAaBaAHTAXKEHHA
Bi4MNOBIAHO A0 PiBHA NiArOTOB/IEHOCTI CMOPTCMEHIB.

PesynbtaTtn. 3MiHN pe3ynbTaTtiB «T-TeCTy» MNPOTAroM AOCMAIAXEHHS cBigdaTb MpPO iX CTAaTUCTUYHO AOCTOBIpHY
pisHuuto (t = 2,63; p < 0,05). He3Baxatoun Ha BIAHOCHO HEBESIMKE MOKpaLLEeHHs cepefHbOoro 4yacy BUKOHAHHS
KOHTpOnbHOI Bnpasu (3 25,16 c go 25,09 c), ctaTMCTMYHa 3HaA4JyLWiCTb BKa3ye Ha Te, WO 3MiHWM ki Bigbynucs
BigobpaxkatoTb CTabiIbHUA MNO3UTUBHUI edeKT 3arnporoHOBaHOrO KOMMAEKCY niaBigHMX BrnpaB. BoaHouac,
36inbleHHA cTaHAAPTHOI NOXMOKM HanpuKiHUi gocnigxeHHs (3 £1,63 go £1,69) cBiA4YMTL NpPO BapiaTUBHUI BMNAUB
3arpornoHOBaHOro KOMMIEKCY Ha rpaBLUiB pi3HMX YHKLiOHaNbHUX KfaciB, Wo noTpebye A0AaTKOBUX AOCNIAXKEHD.

BucHoBkKU. CuctemMaTMyHe 3acTOCYyBaHHS MiArOTOBYMX BMpaB Crnpuse QOPMYBaHHIO TEXHIKM BOJIOAIHHSA
6ackeTb0ONbHMM KpICIOM KOJMICHUM, PO3BUTKY MaHEBPEHOCTi, TOYHOCTI PpyXiB Ta QYHKUIOHanbHOI aBTOHOMIi
cnopTcMeHiB. Takuii nigxig He nvwe niaBuLYE edPeKTUBHICTb Fpy, ane M 3HUXYE PU3UK TPpaBMaTU3My, MOCUIIIOE
MOTMBALIO Ta PO3LWMPHOE MOXK/IMBOCTI Y4YacTi y 3MarasnbHili AisnbHOCTI. 3aCBOEHI 6a30Bi eNeMEHTU TEXHIKN MOXYTb
6yTV B mojanblIOMy iHTErpoBaHi y BNpaBu 3 M'A4eM, O CTBOPKE OCHOBY AN KOMMNEKCHUX Nporpam MigroToBKuU

CMOPTCMEHIB Pi3HUX YHKLIOHaNbHUX KNaci..

Knwou4oBi cnoBa: azanTuBHUIA CriopT,

napaniminceknn cnopt, 6acketbon Ha Kpicnax KOMICHMX, TEeXHiYyHa

niarotoeka, yHKUioHanbHa MO6iINbHICTb, TpeHyBalbHUI NpoLec.

Introduction

The popularity of wheelchair basketball world-
wide makes it one of the leading means of so-
cial rehabilitation and The worldwide popularity of
wheelchair basketball makes it one of the lead-
ing means of social rehabilitation and integration
for individuals with disabilities related to muscu-
loskeletal disorders [1]. High intensity, frequent
changes in direction, accelerations and stops, and
alternating aerobic and anaerobic loads are char-
acteristic of this Paralympic sport [2].

A unique aspect of wheelchair basketball is
that athletes compete while seated in specialized
wheelchairs. This necessitates the development
of specific technical skills [3]. As noted by Ferreira
da Silva C.M.A. et al. [4] and Ylksel M.F. [5], an
athlete’s performance depends not only on their
level of physical development (speed, strength,
endurance, agility) but also on how proficiently
the player handles a sports wheelchair to perform
game actions such as pushing, turning, passing,
dribbling, catching the ball, and shooting baskets.

According to scientific data, wheelchair mobil-
ity and interaction between players significantly
impact game performance [6]. Ultimate success
in competition depends on both the development
of fundamental motor skills and the degree of
mastery of specific wheelchair control skills, which
are developed through targeted training [7].

It should be noted that considering the in-
dividual functional capabilities of each athlete is
crucial in wheelchair basketball training [8, 9].
Our preliminary research has determined that dif-
ferences in trunk control, strength, and coordi-
nation abilities require a differentiated approach
to developing wheelchair technique, enabling the
maximal realization of each player’s motor poten-
tial [10].

© 2025 Mishyn et al.

The relevance of this topic stems from the
need for scientifically based programs and train-
ing methods for athletes with musculoskeletal
disorders that account for the specifics of wheel-
chair use as an integral element of basketball
skill. The development and implementation of ef-
fective preparatory exercises aimed at enhancing
players’ technical preparedness is an important
step toward improving the quality of the training
process, athletic self-realization, and social inte-
gration of individuals with disabilities.

The purpose of the study was to investi-
gate the dynamics of basketball wheelchair han-
dling skills under the influence of a set of prepara-
tory exercises.

Material and methods
Participants

Fourteen athletes participated in the study:
five players from the Basketball Club of Wheel-
chair Disabled KHARKIV-BASKET and nine players
from the Sports Club TITANY-LVIV. Five of these
athletes represented the following functional
classes: 1.0-1.5 - five; two in the 2.0-2.5 group
two; in the 3.0-3.5 group; and five in the 4.0-
4.5 group. The average age of the players was
37,8+11.0 years.

The study was conducted on a voluntary ba-
sis in accordance with the ethical principles of the
Declaration of Helsinki, and the athletes provided
verbal consent.

Procedure

To develop basketball wheelchair technique, a
proprietary preparatory exercise routine was de-
veloped (Table 1). It was used during a dedicat-
ed warm-up in the preparatory portion of training
sessions three times a week for eight weeks.
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The developed preparatory exercise routine is
structured from simple to complex, avoiding over-
loading the players and adapting the load to their
fitness level. The exercises promote precise force
application, develop movement rhythm and brak-
ing skills, with special attention paid to hand co-
ordination and core stabilization, the foundation
for effective wheelchair use in gameplay. Combi-
nations involving backward movements, direction
changes, and turns simulate in-game maneuvers
and prepare players for the rapid adjustments re-
quired during play.

To determine the dynamics of the develop-
ment of basketball wheelchair technique, control
measurements were carried out at the beginning
and end of the study using the “T-test” (Figure 1)
[11].
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Figure 1. Graphical representation of the “"T-test”
to determine the level of technique in a basketball
wheelchair.

Statistical analysis

Statistical data processing methods were
used to process the research results using Micro-

Table 1. A set of preparatory exercises to develop the technique of using a basketball wheelchair.

Ne Exercise name Purpose Implementation methodology
_ ) ) . One push forward with both hands, a stop
1 Push-Stop Mastering Starting and Braking with both hands
5 Two Pushes—Stop Controlling Mqvement and Two pushes forward, a stop with both
Braking hands
Two Pushes-Stop-90°Left Turn- . After a stop, two turns alternately left
3 90°Right Turn Mastering Turns from a Stop and right
Two Pushes-Stop-90°Right Turn- . After a stop, two turns alternately right
4 90°Left Turn Mastering Turns from a Stop and left
Two Pushes-Stop-180°Left Turn— . . .
5 180°Right Turn Mastering Sequential Turns After a stop, two full turns left and right
Two Pushes-Stop-180°Right Turn- . . .
6 180°Left Turn Mastering Sequential Turns After a stop, two full turns right and left
7 Two Pushes-90°Left Turn-Stop- Combined actions based on turns While driving, turn left, then stop and
90°Right Turn with locking turn right.
8 Two Pushes-90°Right Turn-Stop- Combined actions based on turns | While driving, turn right, then stop and
90°Left Turn with locking turn left.
9 Two Pushes-180°Left Turn-Stop- Symmetrical maneuvering with a | Turn when moving left, stop, opposite the
180°Right Turn complete change of direction turn
10 Two Pushes-180°Right Turn-Stop- Symmetrical maneuvering with a Turn when moving to the right, stop,
180°Left Turn complete change of direction opposite the turn
11 Two Pushes-Stop-360°Left Turn Dynamic turn with locking Stop, then turn completely left in place.
12 Two Pushes-Stop-360°Right Turn Dynamic rotation with fixation Stop, then turn cor:ilg:]ettely in place to the
13 Three Pushes-360°Left Turn Non-stop maneuverability Three thrusts, tr!en turn completely to
the left without stopping
. - Three thrusts, then turn completely to
- o - ’
14 Three Pushes-360°Right Turn Non-stop maneuverability the right without stopping
Two Pushes Forward-Stop—-One Push . . Two thrusts forward, stop, move
15 Direction control
Backward-Stop backward, stop
16 Three Pushes Forward-Stop—-One Push Rhythmic change in direction of Three thrusts forward, stop, move
Backward-Stop movement backward, stop
Three Pushes Forward-Stop-One Push . . S .
17 | Backward-Stop-180°Left Turn-Stop- Combined ?(;:);qgrwwh inverse | Sequence of movaer;(e;nts and turns with
180°Right Turn Y Y P
Three Pushes Forward-Stop-One Push . s I .
18 | Backward-Stop-180°Right Turn-Stop— Combined ??Emgcrwmh inverse | Sequence of movaer:tints and turns with
180°Left Turn Y Y P
Three Pushes Forward-Stop—-One - .
19 | Push Backward-180°Left Tum-Stop- | (o fERRCLY & AR ST | ithoLt stopping when moving backward
180°Right Turn 9 pping 9
Three Pushes Forvxal_'d—Stop— One Variability of movement with Sequence of movements and turns
20 | Push Backward-180°Right Turn-Stop- . h f di . ith : h ina backward
180°Left Turn continuous change of direction without stopping when moving backwar
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soft Excel software, allowing for the monitoring
of data dynamics and percentages. To compare
the obtained test results, an even-numbered
two-sample Student’s t-test was used for means.
When evaluating statistical hypotheses, a 5%
probability level was used, ensuring the neces-
sary accuracy in pedagogical research.

Results

Table 2 presents the results of the basketball
wheelchair skill test. The primary evaluation met-
ric is the time in seconds achieved by the players
at the beginning and end of the study, as well
as the percentage improvement in performance.
Including players from all functional classes (1.0-
4.5) ensures a representative sample for analyz-
ing the effectiveness of the training interventions.

Thus, the performance gains for players in
the 1.0-1.5 functional class ranged from -0,1% to
+0,5%. These minimal changes indicate limited
adaptability in this group of athletes due to their
low physical capabilities related to the severity of
their injury.

For players in the 2.0-2.5 functional class,
performance remained more stable throughout

the study, without significant improvement (from
-0,3% to +0,1%).

For players in the 3.0-3.5 functional class,
performance improvements ranged from +0.3%
to +0.6%, demonstrating the positive impact of
the proposed preparatory exercise program.

Players in the 4.0-4.5 functional class, with
minimal functional impairments compared to oth-
er classes, showed the greatest improvement in
performance (from +0,4% to +1,0%). However,
one player experienced a slight decrease in per-
formance by -0,2%.

Overall, most players showed positive chang-
es, although the gains were small (0,1-1,0%).
The greatest improvement was observed among
athletes in the 4.5 functional class, demonstrat-
ing the high effectiveness of training programs in
this category. Minimal or negative changes were
typical for athletes in the lower classes (1.0-2.5),
indicating the need for specialized training meth-
ods adapted to their physical capabilities.

Table 3 presents an analysis of the dynamics
of wheelchair basketball technique for 14 players
after the implementation of a set of preparatory
exercises.

Table 2. Results of the T-test at the beginning and end of the study, (n=14)

Ne Ful:::t‘i,s:lal Player’s Test results, s Increase in

Class age to the study |after the study| results, %
1 1.0 53 26,77 26,70 0,3
2 1.0 48 27,96 27,94 0,1
3 1.0 60 27,24 27,28 -0,1
4 1.5 35 25,40 25,27 0,5
5 2.0 30 25,57 25,59 -0,1
6 2.5 33 25,10 25,07 0,1
7 2.5 35 25,54 25,62 -0,3
8 3.0 34 24,25 24,11 0,6
9 3.5 31 26,02 25,95 0,3
10 4.0 26 25,17 25,08 0,4
11 4.5 50 22,45 22,29 0,7
12 4.5 42 22,35 22,13 1,0
13 4.5 25 23,61 23,45 0,7
14 4.5 27 24,79 24,84 -0,2

Table 3. Analysis of the dynamics of the level of technique in a basketball wheelchair, (n=14)
Testing Xxm t p
before the study, s after the study, s
T-test 25,16+1,63 25,09+1,69 2,63 <0,05

Notes: t, = 2,16 when p=0,05

© 2025 Mishyn et al.
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Changes in the T-test results over the study
indicate a statistically significant difference

(t=2,63; p<0,05). Despite the relatively small
improvement in the average time to complete the
control exercise (from 25,16 s to 25,09 s), the
statistical significance indicates that these chang-
es reflect a stable positive effect of the proposed
set of preparatory exercises. Simultaneously, the
increase in standard error by the end of the study
(from £1,63 to £1,69) indicates a variable impact
of the proposed set on players of different func-
tional classes, warranting further research.

Discussion

The purpose of the study was to determine
the effectiveness of using a set of preparato-
ry exercises during the preparatory portion of a
training session as part of a specialized warm-up
aimed at developing wheelchair basketball tech-
nique. It was hypothesized that the systematic
use of such exercises would create favorable con-
ditions for improving the training process, devel-
oping functional mobility, and enhancing the play-
ing effectiveness of athletes with musculoskeletal
disorders.

The results of our study complement the data
of modern studies by Glattke K.E. et al. [12] and
Haycraft J.A.Z. et al. [13] and confirm that trunk
control is a determining factor in functional mo-
bility in adaptive sports. Da Veeger T.T. et al. [14]
and De Freitas G.R. et al. [15] emphasize the im-
portance of balance and trunk control exercises
for the development of players’ agility and mobil-
ity. At the same time, the authors note that the
ergonomic characteristics of a sports wheelchair
(frame, wheels, backrest, anti-tip mechanism)
have a significant impact on performance and
should take into account the level of impairment
of each player.

Our previous studies have proven that the
ability to maintain balance in static and dynamic
positions is a basic condition for mastering game
technique and developing physical capabilities
[16], and exercises for balance and stabilization
of the torso contribute to the development of the
ability to maintain an upright posture and coor-
dinate movements, which is consistent with the
conclusions of specialists who emphasize the role
of coordination abilities in the technical training
of athletes [17]. At the same time, it should be
noted that the specific nature of wheelchair bas-
ketball requires the development of dexterous ro-
tational movements to change direction [18].

It should be noted that improperly organized
training can lead to the reinforcement of faulty
techniques [19] and overuse and injury, particu-
larly to the upper extremities [20]. Therefore, our
study demonstrates that the use of preparatory
exercises in the preparatory phase is crucial for

developing correct motor patterns. Furthermore,
they serve not only a training but also a preventa-
tive function, as they create optimal conditions for
the gradual preparation of players, activating the
neuromuscular system and preparing them for
more complex technical actions. Their use should
be considered a key component of a modern sys-
tem for training wheelchair basketball players.

The analysis of scientific works determined
that in addition to physical aspects, the psycho-
logical component is important, since participa-
tion in adaptive sports reduces the level of anx-
iety and depressive symptoms, forms motivation
for classes [21], and athletes who play basketball
in wheelchairs are mostly focused on completing
training tasks, and not on external stimuli [22].
This emphasizes the importance of a properly or-
ganized training system that combines physical,
technical and motivational factors.

The obtained results confirm that a set of
preparatory exercises integrated into a specific
warm-up has a positive effect on basic basket-
ball skills [23]. This allows us to recommend the
inclusion of a set of preparatory exercises in the
training process as a mandatory element ensur-
ing improved athletic performance and social in-
tegration of athletes with disabilities.

Conclusions

In the context of developing adaptive sports,
particularly wheelchair basketball, mastering
wheelchair control technique is especially impor-
tant as a key component of game effectiveness.
Maneuverability, precision, the ability to quickly
change direction, and spatial control determine
an athlete’s performance and safety. For players
with disabilities, developing wheelchair basketball
control technique is not only a skill but also an
element of functional autonomy.

Using a set of preparatory exercises in the
training process allows for the gradual develop-
ment of essential motor skills, tailoring the load
to the athlete’s individual capabilities, and ensur-
ing steady technical improvement. This approach
helps increase motivation, reduce injury risk, and
expand opportunities for competitive participa-
tion.

Analysis of the study’s results confirms that
targeted training interventions improve the tech-
nical skill of wheelchair basketball players. Even
minor, statistically confirmed improvements in
the time to complete the control exercise high-
light the importance of systematically using pre-
paratory exercises to develop the technical skill of
wheelchair basketball players.

The acquired basic elements of wheelchair
basketball technique can later be integrated into
ball-handling exercises (dribbling, passing, shoot-
ing) and used in developing targeted programs

© 2025 Mishyn et al.
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and techniques for players of different function-
al classes. This ensures comprehensive develop-
ment of game skills and the formation of a holistic
athletic model corresponding to the specifics of
wheelchair basketball.
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