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Abstract

Objectives. The study aimed to analyze the effects of training programs that focused on various coordination
exercises to improve the sports performance and coordination of athletes.

Materials and methods. An electronic review was conducted to compile the literature related to this issue, using
Scopus, PubMed, Google Scholar and ProQuest databases. Following a systematic search, eleven studies carried out
between 2014 to 2024 were considered appropriate for meta-analysis and were retrieved and analysed. The studies
included were confined to different coordination interventions, such as balance, rhythm, agility, neuromuscular
training, jump rope ladder exercises, spatial orientation, non-sports specific and proprioceptive training, ranging
from 6 weeks to an annual macrocycle with participants (sub-junior and junior levels) from different sports.
Results. The meta-analysis revealed a small effect size improvement for balance training (E = 0.38;

95 % CI = -0.66-2.54; p = 0.25), a large effect size and significant enhancement for coordination and rhythm
training (E = 2.2; 95 % CI= -0.98-1.45; p = 0.70). Additionally, it was noted a moderate effect size and substantial
improvement for a specific coordinative ability training (E = 1.8; 95 % CI = -0.84-2.99; p = 0.00) when compared the
experimental group with the control group. The results of 11 studies established a significant effect size of various
coordination training interventions in improving motor coordination of athletes. However, the impact of these
interventions on sports skills and performance remains limited and inadequate.

Conclusions. After a thorough analysis, it was concluded that various training regimens involving different stimuli,
means and methods, comprising proprioceptive training, spatial training, motor rhythm training, neuromuscular
training, balance training, coordination training drills using ladders, wobble board, bosu balls, trampoline and
dynamic games, as well as non-specific sports training with basic exercises, have been found to be effective in

enhancing motor coordination and sports skills.

Keywords: systematic review, training, sports, coordination.

Introduction

Sports is a multifaced phenomenon which is governed
by several physical, mental and technical components. Sports
performance depends on the efficiency and effectiveness
of motor Coordination which an athlete performs during
a competition. Coordinative abilities and its implication in
sports has been an area of concern for research scholars and
scientists. Coordinative abilities can be classified into several
categories such as orientation ability, rhythm, balance,
reaction time, coupling and adaptation. These abilities put
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together not only influence the execution of motor movement
and sports skills but also provide a stronger base for other
abilities like strength and power (Mitrousis et al., 2023).
Centre nervous system receives an impetus either from
an external or internal stimuli to perform any movement,
contracting skeletal muscle. Suitable training can enhance
and develop this mechanism. Although several studies
indicated the importance of coordinative ability in sports,
sports specific coordination varies across sports disciplines.
However, the effect of a sports specific coordination training
is still uncertain and under investigation (Latino et al., 2021).

While performing technical skill in open - skills - ori-
ented sports such as football, volleyball, tennis and badmin-
ton, a state of equilibrium is essential for better performance
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and to reduce errors. Moreover, in the close - skills - sports
also balance plays a decisive role. Balance abilities have both
static and dynamic versions that affect not only stability but
also the execution of sports skills. As long as players re-
main stable and focused, they tend to perform better and
demonstrate higher quality of playing ability. Several studies
reported that balance training was found to be effective in
promoting overall stability and better performance in sports
(Ceé et al., 2018; Lu et al., 2022; Mitrousis et al., 2023).

Another vital factor that plays a key role in sports context
is rhythm which requires an external stimulant to execute
controlled and consistent motor movement. Racquets sports
and other team sports also emphasized on the development of
rhythmic ability in young athletes. Several studies formulated
and implemented rhythmic training which was found to be ef-
fective in improving the perception, reception and execution
ability of young children (Sogiit et al., 2012; Yin et al., 2023).

Agility is another essential prerequisite which has
a strong contribution in sports performance. It is the ability
to change direction and to utilize the right muscles at a right
time during the sports performance. In this context Shi et al.
(2023) and several other investigators have studied the effect
of agility training and sport performance. These studies
reported meaningful impact of ladder training and agility
training on sport performance (Bhisaji Pawar & Borkar,
2018; Malwanage et al., 2022a; Yiiksel & Aydos, 2019)

Researchers have investigated the effect of various innova-
tive modalities for instance proprioception and neuromuscu-
lar training on sports skills and coordinative abilities. These
experiments have utilized innovative training protocol and
innovative apparatus to inculcate better motor coordination
and broader proprioception in the athletes (Blasco et al., 2024;
Vasconcelos et al., 2023; Zhao et al., 2021).

Undoubtedly, better coordination led to better sports
performance however, there is yet another issue that needs
clarification and that is whether the coordination training
have a direct impact on the sports skills or not. There are
many studies which indicated the influence of coordination
training in improving coordinative skills of an athlete, how-
ever its direct impact on sports skill is still uncertain. Many
studies reported partial or small significance of these training
modules on sports skills. In contrast, a few studies revealed
that there was no significance of coordination training on
sports skills (Formenti et al., 2021; Knobloch et al., 2005;
H.-G. Lee, 2021; Peker & Taskin, 2016; Visan et al., 2023).

To best of the author ‘s knowledge no systematic review
and meta-analysis have been conducted so far regarding
the effect of coordination interventions of various types
in improving sports skills and enhancing the coordinative
abilities of an athletes. Therefore, keeping this context
in mind this study was proposed to analyse the effect of
different coordination interventions in enhancing sports
performance and coordinative abilities of the sports person.

Materials and Methods

Database and Search Profile

The literature related to the study was accessed using
several electronic data bases primarily Pub med, Scopus,
google scholar and ProQuest. Key words included “coordi-
nation training” “balance” or “footwork” or “coupling” or
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“adaptation” or “hand eye coordination” or “agility”, “ori-
entation” or “rhythmic” or “reaction time” and training or”
intervention” and sports person or “athlete” were utilized.
Additionally, the search was confined to last 10 years, ar-
ticles published from Jan, 2014 to Jan, 2024, and it was also
limited to human participants and scholarly journals. Once
the articles were identified the cited references were also take
in consideration for additional search. The search was also
restrained to the English language literature only.

Eligibility criteria

Popular “PICOS” strategy was utilized to retrieve and to
access articles, which includes participants, Interventions,
comparison, outcome and study designed (Moher et al.,
2009). Table 1. disclose the inclusion and exclusion criteria
in details. This review was chiefly restricted to the effect of
various coordination training on sports performance and
improving coordination of athletes. The PRISMA flow chart
figurel. underline the flow of the exclusion and inclusion of
the studies retrieved and accessed in the present study with
specific rationale.

Methodological Quality Assessment

Methodological quality of the included studies was
ensured with the help of PEDro scale, which is a rating
scale from ranges from 1 to 10 (de Morton, 2009). Higher
rating reflects better methodological quality of training
intervention and research paper. Two authors (AS & BD) have
independently completed the quality check of methodology
for every single study. However, in case of any disagreement,
it was resolved with the consensus form third author (RV).

Data Extraction

A total of 145 studies were initially extracted from
the electronic data based and out of which 69 studies were
excluded based on the title. 76 studies were screened for
further data extraction and out of which another 65 were
excluded because of inclusion criteria and finally only 11
studies meet the inclusion criteria. The data was extracted
from these studies and a summary of which is presented
in table 2 that includes the objective & design, Sample &
analysis method and outcome of the study.

Statistical Analysis

According to the guidelines of the Meta analysis
minimum of three studies were required to compute the
effect size and meta-analysis for the literature review. The
Der Simonian and Laird (DL) model of effect size and meta-
analysis was applied with the help of cumulative difference
between the means, standard errors and Hedges’s g across
the various study and tua-T2 squared was computed to
understand the heterogeneity amongst the groups. Effect
size was computed while keeping the confidence interval
at 95 %. and interpreted as <0.2 trivial, 0.2-0.6 low, 0.6-1.2
modeate, 1.2-2.0 large, 2.0-4.0 very large and 4.0> extremely
large. Figure 2 Forest plot was created to showcase the effect
size of cumulative difference in means of training groups
and control groups Forest plot values are shown as effect size
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Table 1. Inclusion and exclusion criteria utilized in the systematic review

Category Inclusion criteria

Exclusion criteria

Sports person across all disciplines regardless of

Population training age, gender and playing level.

Non-sports persons

Coordination training interventions focusing on,
balance, footwork, coupling, adaptation, hand eye
coordination, agility, orientation, rhythmic and
reaction time workout

Intervention

Training program that does not employ the
coordination training interventions.

At least have one training and control group design to

omparison . S
Comp determine and to compare the significance of effect.

One group study design or non-existence of
control group

Impact of training intervention on coordinative
abilities such as balance, orientation, agility, rhythm,
adaptation, footwork, hand eye coordination

Outcome

Lack of initial or post data

Study design Experimental design

Nonexperimental design

Results

Reviews identified &
collected from Pub Mrd

Reviews
collected from Scoops

(Rene'.\'z identified &

fied & Reviews identified &
collected fror ogle | [collected from Proquest
scholar (N=64) N=25)

N=45)

N=11)

Funnel Plot of Standard Error by Std diff in means

145 articles
retrieve

Excluded 69 based on title and
abstract

Excluded 65 studies as did not meet
inclusion criteria.

Standard Error

o Trining not based on
coordintion (N=43)

76 screened

|

¢ Outcome not related to
coordination (N=18) 1.0
Research desing was different

2 El 0 1 2 3 4

Std diff in means

Full article assessed(N=11)

11 studies retrieved b—b

l |

Full article & studies included. (N=11)

( Included > < Eligibility ) (Screemng) CdennﬂcatloD

Fig. 1. PRISMA inclusion/exclusion flow diagram

(std. diff in means) with 95 % confidence interval (CI). Black
square indicating the individual studies, and their size depict
their relative weight, whereas rhomboid shows the summary
value. whereas figure3 funnel plot was prepared to showcase
the publication bias in the studies.

Fig. 3. Funnel plot indicating the publication bias

Discussion

The systematic review and meta-analysis provide
valuable insight about different types of coordination
training programs and their impact on sports skills as well
as coordinative abilities. Although there are limited reviews
in this area, the overall results of 11 studies demonstrates
a significant effect size (Figure2) of various coordination
training interventions in improving coordinative abilities
such as static and dynamic balance, motor competency,

Study name Cumulative statistics
Standard Lower Upper
Point error Variance limit limit
Mlischenko et al, 2021  1.901 0539 0290 0845 2957
S.Panwar. & P.Borkar,2018 (.387 1480 2191 -2514 3288
Shi et al..2023 1.424 1420 2015 -1.358 4.207
Vlsan et al.2023 0.941 0819 0671 -0664 2547
U. Lee &Chang-HJ00,2024 0.719 0636 0404 -0.527 1.965
Amr A.Shady & A. Mhd..20140.235 0623 0.389 -0.987 1457
Trajkovi'et al., 2020 0.183 0476 0227 -0.750 1.117
Novak et al.2023 0.087 0.401 0.161 -0699 0.874
Malwanage et al..2022 0.027 0360 0.129 -0678 0.733
Formenti et al 2021 0.423 0464 0215 -0486 1.333
Mitrousis et al..2023 0.479 0428 0.183 -0.359 1.317
Pooled 0.479 0428 0.183 -0.359 1.317
Prediction Interval 0.479 0.000 0.000 -2.712 3671

Cumulative std diff in means (95% CI)

Z-Value p-Value

3.528 0.000
0262 0.794
1.003 0316
1.149  0.250
1.130 0.258

—

i
—
0.377
0.385
0.218
0.076
0912
1.120
1.120
0.000

0.000 !

-1.00 -0.50 0.00 0.50 1.00

Favours Control Favours Experiment

Meta Analysis

Fig. 2. Forest plot showing comparison of cumulative standard difference in mean
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Table 2. Included Studies on effect of various Coordination interventions on sports performance and coordination of athletes

Authors

Study -Objective & Design Sample size & analysis method

Outcome and conclusions

Mischenko et al., 2021

Proposed a new methodology for
increasing coordination ability in
acrobatics sports for females; Two
groups, training and control.

N = 20 each in Training and control

coordination were tested.

Result shown significant improvement

group; vestibular stability and dynamic in coordinative abilities & technical

readiness in annual macro-Cyle ; 7 to
10 years is the most suitable age for
improving coordinative abilities.

Smurti Pawar & Pradeep
Borkar, 2018

Ladder training drills to improve
the agility of kabaddi female players;
6 weeks training program with one
experimental and one control group.

N = 24 each in Training and control
group; agility t test was conducted.

Training group improved significantly
in agility; Ladder training for 6 week
was effective for enhancing agility.

Shi et al., 2023

Jump rope training for improving
dynamic balance and stroke ability of
tennis players; 12-weeks training for 3
days a week.

N = 8 in each training and control

ability were tested.

Jump rope training and sequencing the

group; single leg stability test & hitting rope training with technical training

helps to competitive level of tennis
players.

Visan et al., 2023

Coordinative ability drills including, N =21 in both groups; T test (blaze
ladders, dribbling, running, dynamic ~ pod technology) and adam test was
games were implemented on young used for assessment coordinative
football players; annual macro cycle with abilities of the football players.

one experimental and control group.

Intervention program has helped in
improvement of agility test on football
players.

U-Yeong Lee & Chang-
Hwa Joo, 2024

To analyse the effect of proprioceptive N = 10 in training group and N = 9 in
training on skill and physical fitness  control group; Balance measurement
component e.g. balance and agility ~ system consisting of a board MFT

for young football players ; 8-week  challenge disc 2.0, Austria was used,
training for 2 days a week using arrowhead test for agility

balance trainer and bilateral exercises.

Proprioceptive training facilitates
balance and agility, however no
significance improvement in shooting,
dribbling and shot passes; addition in
the frequency and time of proprioceptive
training was recommended.

Amr Ali Shady &

Mohammad Abdel Sattar orientation and motor rhythm

Mahmoud, 2014

To find out the effect of spatial N = 13 each in both experimental
and control group; spatial orientation
(turning to touch the colour test),

motor rhythm ability (drobe,1999),

training on motor speed and skill of
football players; 8-week training for
3 days a week with experimental and

control groups. passing and dribbling were assessed.

motor speed and skill ability (shooting,

Spatial orientation and motor rhythm
training enhanced the motor speed and
skill level of junior football players.

Trajkovic’ et al., 2020

Neuromuscular training was
implemented to ascertain its effect
on motor competence and skill
performance of volleyball players
;10-week training with training and
control group.

N = 32 in training and 34

in the control group; The
Korperkoordinationstest fiir Kinder
(KTk ) Test to know the motor
competency and modified t Test,
10m sprint, plank, vertical jump and
medicine ball throw was tested.

Neuromuscular training not only
helped in the improvement of motor
competency but also the physical skill
of volleyball players. No improvement
in plank performance.

Novak et al., 2023

To assess the effect of balance training
program on the player’s balance and
technical skill of the adolescent soccer
players;8-week training program with
training and control group.

N =17 in training group and 15 in the

and technical skills (passing, shotting
with dominant and nondominant leg)
and juggling were assessed.

Balance training has helped in

control group; Static and dynamic balance improvement of static and dynamic

balance and shooting with dominate
leg. However no significant
improvement in other variables.

Malwanage et al., 2022

To find out the effect of balance
training on static and dynamic
balance and sports specific foot work
performance ; 8-week training with
frequency of 2 days a week with
training and control group.

N = 12 in intervention group and 8
in control group; Static balance and
dynamic balance was tested with

respectively while the sports specific

and push off time during stroke play.

Balance training has enhanced the
dynamic balance and shuttle run time
while no improvement in the other

unipedal stance and stat excursion test variables; It was recommended to have

balance training more challenging by

footwork was assessed with shuttle run increasing the base of support and higher

centre of gravity, removing the visual
feedback and changing the training surface.

Mitrousis et al., 2023

To analyse the effect of balance N = 17 in experimental group while
training on the balance and sports only 15 participants in the control
skills of young football players by using group; Jhonson and nelson test for
Bosu balls, wobbles boards, agility static balance and Lafayette balance
ladders, mini trampoline balance beam device with wooden board for

Balance training has helped in the
improvement of dynamic balance
and shooting skills; No improvement
in other tested variables but it was
recommended to consider the

and obstacle;8-week training with the dynamic balance and sports skills such gender, playing position and different

training and control group; control
group was given a placebo training.

as passing, shooting, juggling and
dribbling were assessed.

competition level for better results.

Formenti et al., 2021

To investigate the influence of non-sports N = 26 in non-sports specific group
specific and sports specific trainingon  and 27 participants in sports specific
the skills and perceptual response and ~ group and 26 in control group; Harre
general motor coordination of football  circuit test for motor coordination,
players:10-week training with three
groups, non-sports specific, sports
specific and control group were utilized.

was used for the skill assessment.

Non-sports specific training was
significantly better than sports
specific training in Haree test and
Y-balance test, however no difference

Y-balance test and linear dribbling test in dribbling; integration of non-sports

specific training was recommended.
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agility, motor coordination, rhythm, single leg and vestibular
stability (Bhisaji Pawar & Borkar, 2018; Johann et al., 2016;
U.-Y. Lee & Joo, 2024; Lu et al., 2022; Shi et al., 2023; Sogiit
et al., 2012; Yin et al., 2023). However, the impact of these
training methods on sports skills and performance is still
confined and inadequate. Among these studies that provide
data for coordinative abilities, the notable large benefit effect
was reported for various playing level (from sub junior to
junior), primarily adolescent (i.e. 9 to 16 years) and different
genders. Majority of studies were confined to 8 to 12 weeks
of training with 2 to 3 days of training days incorporating
both the coordinative abilities and skill training of the sports
person of multiple sports (i.e. Badminton, football, volleyball,
kabaddi and tennis). Additionally, literature review reported
a few longitudinal studies for an annual macro cycle with
several phases of training (Mischenko et al., 2021).

Balance and coordinative abilities

Balance is one of the crucial coordinative abilities that
play a key role in sports performance and eflicient motor
movement. The literature review provides evidence that bal-
ance training provides a small to large effect size improve-
ment in both static and dynamic balance and facilitates skill
development. Novak et al. reported a small effect size (0.38)
(Novak et al., 2023) noting improvement in both static and
dynamic balance and dominant leg shooting of football play-
ers yet not much substantial improvement in other skills
components such as passing and dribbling of football play-
ers. Another study by Malwanage et al. (2022) highlighted
a similar trend with a small effect size of 0.33. Even though
the dynamic balance and shuttle run performance improved
significantly, no improvement in static balance of the foot-
ball players was reported. These studies suggested that the
balance training should be more complex in nature with
integrating lower base of support and higher centre of grav-
ity. Additionally, training can be made more challenging and
yield better results by incorporating varied visual feedback
and more specific training modules keeping in view the gen-
der, training level and position of the players. On the other
hand, Mitrousis et al. reported a large effect size (Figure 2)
and improvement in coordinative abilities (Mitrousis et al.,
2023a). Optimum utilization of appropriate equipment such
as Bosu balls, wobbles boards, agility ladders, mini trampo-
line balance beam and obstacle may further enhance the co-
ordinative abilities of players. Though a traditional training
method, jump rope training can facilitate static and dynamic
balance and support the technical skills of the player. Shi et
al. (2023) reported large effect size with significant results of
jump rope skipping on the single leg stability and skill level
(Yin et al,, 2023). Sequencing of jump rope and integrated
it with technical training could yield better results

Rhythm and motor competency

Motor competency and rhythm plays a pivotal role
in sports and achieving desired performance during
the competition. The central nervous system regulates
rhythm which relies on an external stimulant while
motor competency utilized the optimum activation
neuromuscular junction. Among all studies, few studies
reported a significant influence of neuromuscular, rhythm

and coordinative ability training on motor competency and
rhythm of sports person. Trajkovic’ et al. (2020) reported
a large effect size and significant result of neuromuscular
training on the motor competency of the volleyball players
(Trajkovi¢ & Bogataj, 2020).The Korperkoordinationstest
fir Kinder (KTk) test was used to assess motor competency
and 10 weeks of neuromuscular training may enhance the
motor competency and physical skills of the players. This
training included fundamental exercises like deep squats,
four-way jumps, medicine ball throw, wall sits, box jump,
hurdle jumps, and agility ladders which led to significant
improvement in the motor competency of the players.

Another study by Amr Ali Shady and Mohammad Abdel
Sattar Mahmoud (2014), also highlighted some benefits of
spatial orientation and motor rhythm for sports persons
(Shady & Mahmoud, 2014). An 8 week-long training that
uses spatial orientation and motor rhythm training reported
a large effect size and significant improvement in the spatial
orientation and motor speed of a sports person. These
findings are of great importance as if a player improves these
fundamental abilities they can participate in strength and
more complex conditioning programs.

Agility and coordinative abilities

Agility has been a vital component of sports training
and performance enhancement programs. Change
of direction with precision and efficient utilization of
desired muscle group is essential in achieving success and
consistency in sports performance. Smurti Pawar and
Pradeep Borkar (2018) demonstrated that 6 week of ladder
training significantly improved agility and performance in
the volleyball players. Therefore, Ladder training should be
an integral part of the training regime for sports persons.
To contrast another study by Visan et al. (2023) reported
small size effects of coordinative training that utilized ladder,
dynamic games and dribbling for football players (Visan
et al., 2023). However, it was suggested that 8 to 10 year
is the most suitable training age to train these abilities.
Furthermore, U-Yeong Lee and Chang-Hwa Joo (2024)
emphasised the effectiveness of proprioceptive training. This
study used a MFT challenge disc 2.0, Austria for balance
and arrowhead test for agility (U.-Y. Lee & Joo, 2024).
The training regime incorporated exercises with ball and
without ball for instance standing with one leg and single leg
heading, squat, lunge, jumping and swing forward and back
without ball. Increase in time of training and frequency of
the training was suggested to foster better results.

Sports skills and coordination training

Indeed, coordination influence the sports skills and
technical efficiency of the players. Mastery of sports skills
largely depends on the level and proficiency in coordinative
abilities. Surprisingly, all these studies reported varying
effect sizes for coordination training in sports skills.

Mischenko et al. (2021) proposed a new methodology
for improving coordinative ability in acrobatic sports finding
a large effect size of coordination training on vestibular
stability, dynamic coordination and technical readiness.
This study was completed in an annual macro-cycle that
included the skateboard, agility ladder, trampoline and Bosu
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hemisphere in active game. Another study by Formenti et
al. (2021) which examined the effect of sports specific and
non-sports specific training on the coordination and skill of
football players. Interestingly, non-sports specific training
helped in improvement of perceptual response, motor
coordination and balance of football players (Formenti et
al., 2021). This non-sports specific training regime include
balance drills, SAQ drills and jump rope drills. This means
that balance work on unstable surface, trampoline, basic
skill exercise (split steps, line drills, lateral drills, hopscotch,
in and out drills) and jumps rope exercise (basic bounce
steps, alternate bounce and doubles basic bounce) were found
suitable for improving the sports skills and coordinative
abilities. This may be due to non-sports specific stimuli for
the athlete and enjoyment of the innovative exercise routine.
Still there is a scope to understand the implication of non-
sports specific training on the enjoyment and development
of sports skills and enhancement of coordinative abilities.

Limitation

A key limitation of this literature review was inclusion of
alower number of participants in the study which is why it pro-
duced a lower level of effect size and lower power in the cumu-
lative statistics and resulted in standard error and false negative.
Majority of the study were conducted over 8 weeks and lower
frequency either twice or thrice day a week which is a shorter
duration to produce significant effects on motor abilities This
is an essential factor in all sports-oriented training. Future re-
search should focus on longitudinal studies to achieve more
robust results. Not initiating the coordinative abilities training
at an early age as old as 8 to 10 years is another limitation of this
meat-analysis, which was revealed in many studies. Formula-
tion of training programs according to the age, gender and
training level of the athletes may warrant encouraging results.

Conclusion

The meta-analysis suggested that coordination training
which utilized diverse modalities including neuromuscular
training, rhythm training and proprioceptive training were
significant in improving sports skills and coordinative
abilities in sports persons. Further the current literature
review advocates the use of traditional methodologies for
instance ladder training, jump rope and non-sports specific
basic exercise along with innovative modern technological
bases apparatus to produce effective results. This diverse
approach helps in improving the sports skills as well as the
coordinative abilities of athletes. Additionally, this meta-
analysis recommended that basic sports training and
agility training also enhanced the coordinative abilities and
sports skills of a sports person. Strength and conditioning
coaches should integrate innovative and basic coordination
training mean and method at an early age on or before 8
to 10 years to induce better sports performance. However,
formulation and implementation of the longitudinal studies
and orientation of sports specific and non-sports specific
coordination training may warrant improved perceptual
skill, motor competency and motor coordination of athletes.
Further, future research should use different training terrain
and latest technologies to boost coordinative abilities and to
produce significant results.
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Mera gocmifKkeHHA. MeTo JOCTiIKeHH: 6y/I0 IpoaHali3yBaTu BIUIUB TPEHYBaIbHNUX IIPOrpaM, CPOKYCOBAHUX Ha BUKO-
HaHHi PiSHOMaHITHMX KOOPAMHALIIHIX BIIPAB, IO0 TOKPALEHHA CIIOPTUBHOI PE3y/IbTaTMBHOCTI Ta KOOPAMHALII CIIOPTCMEHIB.

Marepianu Ta MeTOAM. 3 MeTO 300pY MiTEpPaTyPHUX IXKepPel, OB A3aHNX 3 BUBYCHHAM 3a3Ha4€HOI TeMATUKH, IPOBELEHO
OIJISA] €/IEKTPOHHNUX IYO/IKALIiil i3 BUKOPMCTAHHAM HayKOMeTpU4HUX 6as3 manux Scopus, PubMed, Google Scholar Ta ProQuest.
ITicnst cucTeMAaTMYHOTO MOIMIYKY 6y/I0 OTPMMAHO Ta IIPOAaHaIi30BaHO OAMHAMLATD JOCII/PKEeHb, IIPOBefieHNX Y Hepiof 3 2014 mo
2024 piK, AKi BBaXKa/IMCA JOLIbHIMMY JJ14 3/1iJiICHEHHA MeTaaHasi3y. Y BK/IIOUYEHNX JOC/TiIPKEHHAX PO3IJIAaNoCa IPOBEIeHHA Pi3-
HUX TPEeHYBa/IbHIX iHT€PBEHIIiil, CHPAMOBAaHMX Ha POSBUTOK KOOPAMHAILLii, AK-OT TPEHYBAHHA /I PO3BUTKY PiBHOBArl, pUTMY,
CIIPUTHOCTI, HEPBOBO-M 5130BOI CHCTEMH, BUKOHAHHSI KOMIUIEKCY BIIPaB 3i CTPMOKIB Ha CKaKa/llji Ta i3 BUKOPUCTAHHAM KOOP/-
HauiitHol apabuum (IWBMUAKICHOI HOPIXKKIM), BIPABU JI1 PO3BUTKY IIPOCTOPOBOIO OPiEHTYBAaHHs, HECIIOPTUBHE cleldiiHe Ta
IPOIpIOLeNTYBHE TPeHYBaHH:A, TPUBAICTIO BiJj 6 TV)KHIB JO piYHOTO MaKPOLUKITY i3 3aTy4eHHAM Y4acHMKIB (CyOIOHIOpCHKOTO
Ta IOHIOPCHKOTO PiBHIB) 3 Pi3HMUX BUJIB CIIOPTY.

PesynpraTn. 3a pe3y/nbTaTaMii MeTaaHa/Ii3y BUAB/ICHO He3HAYHe IOKPAIeHH: PO3Mipy e(heKTy LI0fj0 TPEHYBaHb 3 PO3BUTKY
piBroBaru (E = 0,38; 95% I = -0,66-2,54; p = 0,25), Benukuit po3mip edexTy Ta CyTTEBE Mif{BUIEHHS TOKA3HNKIB IJ0/10 TpeHy-
BaHb 3 pO3BUTKY KoopauHarii ta putmy (E = 2,2; 95 % I = -0,98-1,45; p = 0,70). Kpim Toro, BigsHadeHO HOMipHUIT po3Mip edekTy
Ta iCTOTHE MOJINIIEHHA ITOKa3HMKIB II0JJ0 TPEHYBaHHA crienmdivanx KoopauHaniinHux 3gi6rocTeit (E = 1,8; 95 % 11 = -0,84-2,99;
p =0,00) y HOpiBHAHHI eKCIIepUMEHTaIbHOI I'PYIIN 3 KOHTPOJIbHOIO IPYIOI0. 3TiflHO 3 pe3yabraTamu 11 JOCTiIKeHb BCTaHOB/IEHO
3HAYHMIT PO3MIp edeKTy Ipy 3aCTOCYBaHHI Pi3HMX IHTePBEHIIINl 3 KOOPAMHALIIHOIO TPEHYBAHHS I[Ofj0 MOKPAIeHHs PyXOBOI
KoopAMHalii cnoprcMeHiB. OfHaK BUBYEHH:A BIIMBY BUIeBKa3aHUX iHTepBeHIIill Ha CIIOPTUBHI HABUYKI Ta Pe3y/IbTaTUBHICTD
3QIUIIAETHCS OOMEXXEHUM 1 HELOCTATHIM.

Bucnosku. Ilicisa mpoBefieHHA I'PYHTOBHOTO aHa/Ii3y BCTAHOBJICHO, 110 3aCTOCYBAHHA Pi3HMX TPEHYBAIbHUX PEXUMIB, 110
nepepbavae 3ayydeHHs PiSHOMAHITHUX CTUMY/IIOIOYNX YMHHUKIB, 3aCO0iB i METOAIB, a caMe: IIPOIPIOLENTUBHI TPEHYBaHHS,
BIPaBU I/IsI PO3BUTKY IIPOCTOPOBOTO OPIEHTYBAHHS, TPEHYBAHHSA PYXOBOIO PUTMY, BIIPaBM [/Is1 PO3BUTKY HEPBOBO-M sI30BOI
CHUCTeMH, TPEeHYBaHHA Ha PiBHOBAry, KOMIUIEKC BIIPaB Ha KOOPAMHALIIO i3 BUKOPUCTAHHAM ApabuHu, BoOOn-60pay (6amancy-
BaJIBHOI JIOLIKM), Oa/IaHCyBa/IbHUX TiBCdep, 6aTyTy, AUHAMIYHI irpy, a TaKoX HecrenndidHi CHOPTUBHI TPeHyBaHH: 3 6a30BUMU
BIIPaBaMI, JOBEJIO CBOI0 e(peKTUBHICTDb 3 TOUKM 30PY IOKPAIIEHHA PYyXOBOi KOOPAMHALIII Ta PO3BUTKY CIIOPTUBHUX HABUYOK.

Knroyosi cmoBa: cucTeMaTuHWIA OIIAA]], TPEHYBaHHsA, BUIM CIIOPTY, KOOPAMHALLis.
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