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Abstract

Background. The long-pass kicking technique is a fundamental skill in football that can significantly influence match
dynamics and contribute to team success. However, this technique remains a major challenge for youth football
athletes, as it is often insufficiently emphasized in training programs. Therefore, an effective and structured training

model is needed to improve long-pass performance.

Objectives. This study aimed to examine the effectiveness of the BLAST training model in improving long-pass

kicking technique among youth football athletes.

Materials and Methods. This study employed a quasi-experimental design with a pretest-posttest control group
approach. A total of 50 participants were divided into an experimental group (n = 25), which received the BLAST
training model, and a control group (n = 25), which underwent conventional training provided by their coaches.
The Rumi long-pass test was administered during both the pre-test and post-test to assess performance. Data were
analyzed using descriptive statistics, the Shapiro-Wilk normality test, Levene’s test of homogeneity, ANCOVA,

independent samples t-tests, and N-gain score analysis.

Results. The findings revealed that both groups showed improvements in long-pass kicking performance after the
intervention. However, the experimental group demonstrated significantly greater improvement than the control
group (p < 0.05). The experimental group achieved an average N-gain score of 62.56% (moderately effective), whereas

the control group reached only 22.99% (low effectiveness).

Conclusions. The results indicate that the BLAST training model is more effective than conventional training
methods in improving long-pass kicking technique among youth football athletes.

Keywords: BLAST model, long-pass kicking, football training, youth athletes, skill development.

Introduction

Football is one of the most widely played and globally
popular sports, characterized by complex interactions
between technical skills, tactical strategies, and team
coordination. Team success is closely linked to players’
technical proficiency and the effectiveness of structured
training programs that support optimal performance. As
a collective sport, football requires continuous interaction
among players to achieve shared objectives (Baroni et al.,
2020), where individual technical skills directly influence
overall team performance (Kvas-Cabral et al., 2022).
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Among fundamental technical skills, kicking plays
a central role in determining both individual and team
effectiveness. In particular, passing is a dominant component
of gameplay, functioning not only to maintain possession
but also to connect defensive and offensive phases (Burcak,
2015). Passing can be broadly categorized into short and long
passes, each serving distinct tactical purposes (Marsyanurdin
et al,, 2023). Previous studies have demonstrated a strong
relationship between passing activity and team success, with
passing accuracy identified as a key determinant of technical
performance (Belete, 2023).

Long passes, although less frequently used than short
passes, have strategic importance in creating scoring
opportunities, especially in counterattacks or when breaking
defensive lines (Cordén-Carmona et al., 2023). They are
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commonly executed by goalkeepers and central defenders
as part of tactical play (Lisenchuk et al., 2021). Effective
long-pass execution requires mastery of several technical
components, including foot placement, ball contact, body
posture, and follow-through. In modern football, the ability
to deliver accurate and powerful long passes is essential
for achieving tactical efficiency and competitive advantage
(Fernandez-Navarro et al., 2016).

Despite its importance, mastering long-pass technique
remains a significant challenge, particularly among youth
athletes (Nusri, 2018). Prior studies indicate that this skill is
often insufficiently emphasized in training programs (Power
et al., 2017), which tend to integrate passing drills without
structured and specialized approaches (Goes et al., 2019).
As a result, young athletes frequently demonstrate low levels
of long-pass proficiency, particularly in terms of accuracy
and distance control. This issue is supported by preliminary
findings showing that most athletes fall within fair to poor
performance categories, highlighting a substantial gap
between training practices and skill requirements.

This gap reflects a broader limitation in existing
training approaches, where the lack of focus and structured
intervention may lead to suboptimal skill development and
reduced motivation. Effective training programs should be
designed based on systematic principles, incorporating both
technical and physiological aspects to enhance performance
outcomes (Paixdo et al., 2015). Therefore, there is a clear
need for an evidence-based training model that specifically
targets the development of long-pass technique in youth
football athletes.

In response to this need, the Bagus Long-pass Football
Training (BLAST) model was developed based on the
Research and Development framework proposed by Gall et
al. (1996). This model is designed to stimulate physiological
adaptation through the overcompensation principle

Table 1. Blast Training Program Protocol (High-Level Design)

while simultaneously improving technical execution
during training. However, empirical evidence regarding
the effectiveness of this model in improving long-pass
performance remains limited.

Therefore, this study aims to examine the effectiveness
of the BLAST training model in improving long-pass
kicking technique among youth football athletes, thereby
contributing to the development of more structured and
effective training approaches in football.

Materials and Methods

Study Participants

This study was conducted at Lampung Provincial
Football School and involved 50 youth football athletes aged
14-17 years who actively participated in regular training
sessions. Participants were assigned into an experimental
group (n = 25) and a control group (n = 25). All participants
provided informed consent prior to participation. Ethical
approval was obtained from State University of Jakarta (No.
47/UN39.14/PT.01.05/1/2026).

Study Design and Procedures

This study employed a quasi-experimental design using
a pretest—posttest control group approach. The experimental
group received the BLAST training model, while the control
group followed conventional training conducted by their
respective coaches (Table 1)..

The intervention was carried out over six weeks,
consisting of 16 training sessions, with each session lasting
60 minutes. The BLAST training model was developed
through a systematic process, initially comprising 40 training
variations that were refined into 30 models following expert

Duration

Rest

Session  Training Models Distance  Sets Repetitions et Intensity (RPE) Interval Progression
1 M3, M4, M17, M29 15-25m 3 8-10 60 5-6 (Moderate) 60-90 sec Technical adaptation
2 M5, M6, M18, M30 15-25m 3 8-10 60 5-6 (Moderate) 60-90 sec Technical adaptation
3 M9, M10, M19 15-20 m 3 10-12 60 6 (Moderate) 60 sec  Volume increase
4 MIl4, M15, M20 20m 3 10-12 60 6 (Moderate) 60 sec  Stability phase
5  Ml16,M18, M19, M35 20-25m 4 8-10 70  6-7 (Moderate-High) ~ 60 sec  Load progression
6 M15, M20, M23, M36 20-25m 4 8-10 70 6-7 (Moderate-High) 60 sec  Load progression
7 M14, M24, M25, M37 20-25m 4 8-10 70 6-7 (Moderate-High) 60 sec  Load progression
8 M13, M26, M27, M38 20-25m 4 8-10 70 6-7 (Moderate-High) 60 sec  Load progression
9 M3, M28, M39 15-25m 4 10-12 75 7 (High) 45-60 sec Intensity increase
10 M4, M27, M18, M40 15-25m 4 10-12 75 7 (High) 45-60 sec Intensity increase
11 M5, M26, M19, M30  15-25m 4 10-12 75 7 (High) 45-60 sec Intensity increase
12 Mé6, M25, M20, M33 15-25 m 4 10-12 75 7 (High) 45-60 sec Intensity increase
13 M9, M24, M35, M3 15-20 m 4 10-12 80 7-8 (High) 45sec  Performance phase
14 M10, M23, M36, M5 15-20 m 4 10-12 80 7-8 (High) 45sec  Performance phase
15 M9, M24, M37, M9 15-20 m 4 10-12 80 7-8 (High) 45sec  Performance phase
16 MI10, M23, M39, M14 15-20 m 4 10-12 80 7-8 (High) 45sec  Performance phase
17 M9, M24, M40 15-20 m 3 12-15 75 8 (Very High) 30-45 sec Peak phase
18  M10, M23, M20, M26 15-20 m 3 12-15 75 8 (Very High) 30-45 sec Peak phase

Note: M = Model, RPE = Rate of Perceived Exertion (scale 1-10), Program duration = 18 sessions, Frequency = 3 sessions/week
(recommended), Each session includes warm-up (10-15 min) and cool-down (5-10 min)
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judgment evaluation. The expert validation involved football
coaching specialists with experience in technical training
development. The model was structured progressively based
on passing distance to enhance technical adaptation and
performance.

The validity of the instrument was assessed using
the corrected item-total correlation method. The results
indicated that all items across the pre-test and post-test
in both experimental and control groups had correlation
coeflicients exceeding the critical value (r table = 0.396,
n =25, a = 0.05). Therefore, all items were considered valid
and suitable for measuring long-pass performance (Table 2).

Table 2. Item Validity Results

Group Item  r-value r-table Decision
Pre-Test Test1  0.60 0.396 Valid
Experimental Test2  0.56 0.396 Valid

Test 3 0.62 0.396 Valid
Test 4 0.58 0.396 Valid
Test 5 0.64 0.396 Valid
Post-Test Test1  0.73 0.396 Valid
Experimental Test2  0.70 0.396 Valid
Test 3 0.75 0.396 Valid
Test 4 0.72 0.396 Valid
Test 5 0.76 0.396 Valid
Pre-Test Control ~ Test1  0.55 0.396 Valid
Test 2 0.53 0.396 Valid
Test 3 0.59 0.396 Valid
Test 4 0.56 0.396 Valid
Test 5 0.61 0.396 Valid
Post-Test Control  Test1  0.65 0.396 Valid
Test2  0.62 0.396 Valid
Test 3 0.67 0.396 Valid
Test 4 0.63 0.396 Valid
Test 5 0.69 0.396 Valid

The reliability of the instrument was evaluated using
Cronbach’s Alpha. The results demonstrated high to excellent
internal consistency, with Cronbach’s Alpha values of 0.86
for the pre-test experimental group, 0.91 for the post-test
experimental group, 0.84 for the pre-test control group, and
0.88 for the post-test control group. These findings confirm
that the instrument is both valid and reliable for assessing
long-pass kicking performance among youth football
athletes (Table 3).

Table 3. Reliability Test Results

Group Cronbach’s Alpha Interpretation
Pre-Test Experimental 0.86 High Reliability
Post-Test Experimental 0.92 Excellent Reliability
Pre-Test Control 0.83 High Reliability
Post-Test Control 0.87 High Reliability

Both groups underwent pre-test and post-test using
the Rumi Long Pass Test to measure long-pass accuracy
(Doewes et al., 2022). Each participant performed five
long-pass attempts toward a designated target area. The
testing procedure involved three officials responsible for
start coordination, target supervision, and score recording.
Scoring was based on accuracy within concentric target
zones: 50 points (<1 m), 40 points (2 m), 30 points (3 m), 20
points (4 m), and 10 points (5 m) (Fig. 1).

Statistical Analysis

Data were analyzed using descriptive statistics and
inferential tests at a significance level of 0.05. The Shapiro—
Wilk test and Levene’s test were used to assess normality
and homogeneity assumptions, respectively. Paired sample
t-tests were applied to examine within-group differences,
while independent sample t-tests were used to compare
between-group differences. In addition, N-gain analysis was
conducted to evaluate the effectiveness of the intervention.
All statistical analyses were performed using SPSS version 25.

Results

The effectiveness of the BLAST training model was
evaluated by comparing pre-test and post-test results
between the experimental and control groups. The
descriptive statistics are presented in Table 4.

Table 4. Descriptive Statistics of Long-Pass Performance

Group N Min Max Mean SD
Pre-test (Experimental) 25 100 170 139.60  18.59
Post-test (Experimental) 25 150 220 189.20 18.01
Pre-test (Control) 25 100 170 138.00 18.03
Post-test (Control) 25 130 190 157.20 14.87

As shown in Table 4, both groups demonstrated
improvements in long-pass performance after the intervention.

Fig. 1. Rumi Long Pass Test
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However, the increase in the experimental group was
substantially higher compared to the control group.

Prior to hypothesis testing, normality and homogeneity
assumptions were examined. The results in Table 5 indicated
that the data were normally distributed and homogeneous
(p>0.05), fulfilling the requirements for parametric analysis.

Table 5. Normality Test (Shapiro-Wilk)

Variable N Sig.
Pre-test (Experimental) 25 >0.05
Post-test (Experimental) 25 >0.05
Pre-test (Control) 25 >0.05
Post-test (Control) 25 >0.05

The Levene’s test result in Table 6 (p = 0.699) confirmed
that the variance between groups was homogeneous.

Table 6. Homogeneity Test (Levene’s Test)

Variable F Sig.
0.152 0.699

Long-pass

Hypothesis testing using independent sample t-test
showed a significant difference between the experimental
and control groups after the intervention (p < 0.05). The
results indicate that the BLAST training model produced
a significantly greater improvement in long-pass kicking
performance compared to conventional training.

Table 7. ANCOVA Results

Source SS df MS F Sig.
Pre-test (Covariate) 2150.32 1 2150.32 9.87 0.003
Group 7420.55 1 7420.55 34.62 0.000
Error 10078.44 47 214.44

The ANCOVA results revealed a significant effect of group
on post-test long-pass performance (F = 34.62, p < 0.001),
indicating that the experimental group performed significantly
better than the control group after controlling for pre-test
scores. To further examine the magnitude of the effect, Cohen’s
d was calculated. The analysis showed a large effect size (d =
1.92), indicating a substantial practical impact of the BLAST
training model. Additionally, the 95% confidence interval (CI)
for the mean difference ranged from 22.50 to 41.50, confirming
the robustness of the observed effect.

For comparison purposes, an independent samples t-test
was also conducted, which showed a significant difference
between groups (t = 6.852, df = 48, p < 0.001), with a mean
difference of 32.00.

Table 8. Independent Sample t-Test Results

Variable t df
6.852 48

Sig. (2-tailed) Mean Difference
0.000 32.00

Long-pass

To further assess the effectiveness of the intervention,
N-gain analysis was conducted, as presented in Table 9.

Table 9. N-Gain Score Results

Mean Min Max
(%) (%) (%)

29.70 98.36 Moderately Effective
12.35 49.18 Low Effectiveness

Group Category

Experimental Group  62.56

Control Group 22.99

The N-gain results show that the experimental group
achieved a higher improvement level (62.56%) compared to
the control group (22.99%). This indicates that the BLAST
training model is more effective in enhancing long-pass
kicking technique among youth football athletes.

Discussion

The results of this research provide strong empirical
evidence that the BLAST training model is not only possible
but also much more successful than conventional training
techniques when it comes to enhancing the performance
of youth football players in terms of long pass kicking. The
experimental group showed a much improvement (62.56%
compared to 22.99%) in post-test mean scores and N-Gain
values, indicating that training that is structured and
consistently planned achieves better performance results.
In addition to showing effectiveness these results show a
system of learning processes that controls the occurrence of
such changes.

Mechanistically speaking, the BLAST model’s
effectiveness is explicable in terms of how one acquires motor
skills. Structured repetition, increasing task complexity, and
continuous feedback are all components of the paradigm
that work together to help with neuromuscular adaptation
but also stabilise movements (Kaliukhovich et al., 2013;
Kennefick et al., 2018; Wang et al., 2024). High involvement
and swift mistake correction help athletes quickly go from
cognitive knowledge to fundamental coordination in early
training. Training moves toward the associative stage, when
consistency and efficiency of movement are developed,
and improvements become more gradual as a result. This
sequential learning process explains why the experimental
group outperformed the control group, who did not receive
any structured feedback or development, and maintained
their superior performance over time. Accordingly, the
discrepancies are more than simply statistical; they point to a
real causal process with its origins in the design of structured
learning.

However, the BLAST model should not be viewed as a
static training approach; rather, it should be interpreted as a
dynamic element whose functional role develops during the
process of learning. At the beginning, BLAST is mostly used
to generate stimuli, which speed up the acquisition of motor
skills and the correction of errors via systematic repetition
and instant feedback. As athletes go into the intermediate
stage, BLAST takes on a stabilising function, helping to
ensure that their movements are consistent and that their
performance is less variation. This is achieved by controlled
task progression. Excessive repetition without increasing
complexity might inhibit further adaptation in subsequent
phases, thus it is necessary to change the same structure to
avoid this limitation. The BLAST model’s effectiveness varies
from one athlete’s developmental stage to another, and this
variation is explained by this functional transformation.

Because this procedure is time-dependent, we now
know exactly when to use the BLAST model. Athletes are
most receptive to technical adjustments and learning via
repetition in the early and middle stages of training, when
they experience the biggest performance increases (Quinzi
et al,, 2016). The need for more complicated and context-
driven training stimuli arises because the pace of progress
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inevitably decreases with increasing skill levels. This suggests
that the BLAST model works best for young players when
they are still growing into their sport, when fundamental
technical abilities like long passing are very adaptable.
Conventional training methods, on the other hand, miss this
crucial opportunity since they rarely incorporate focused
growth (Deuker et al., 2024).

The temporal performance limitations of the BLAST
model provide for a more exact understanding of the
effectiveness of the model. This is most noticeable when
athletes are still in the early to mid-stages of their training
and are very receptive to feedback and structured repetition.
A steady pace of advancement indicates a shift toward
more consistent and sophisticated execution, which occurs
naturally as skill learning advances (Vanderka et al.,
2020). If training stimuli are not well modified or athletes
reach a performance plateau, especially at advanced levels
when tactical and environmental elements become more
important, the impact could decrease. The BLAST model’s
effectiveness changes with time as a result of interactions
between training plan, athlete development stage, and the
progress of learning stimuli, as seen by this dynamic pattern.

Additionally, the functional transformation
accomplished by the BLAST model is explained by this
system-level interpretation. The BLAST system organises
training sessions that were previously unstructured, which is
a significant improvement over conventional approach. As a
result of this change, players gain self-assurance, consistency,
and pinpoint precision while passing the ball long distances.
When training design, learning processes, and performance
results are well linked, as is the case in the experimental
group, the effectiveness of this transformation process is
reflected in the much larger N-Gain.

Nevertheless, this system’s effectiveness is conditional
and not applicable in all cases. Athletes in the process of
skill development benefit most from the application of the
model in supervised training settings with regular exposure.
For more experienced players, when tactical complexity and
decision-making matter more than technical progress alone,
its effect may be less noticeable (Lex et al., 2015). These limits
show that the BLAST model may not always be applicable
to every situation; rather, its performance depends on how
training design and contextual elements interact with one
another.

When seen from a tactical point of view, the expansion of
game tactics mayalsobe connected to theincreaseinlong pass
performance (Wu, 2022). Direct play, which prioritises quick
ball advancement and effective use of space, relies heavily on
long passing (Tenga et al., 2010). Teams may avoid midfield
pressure and adjust to possession-dominant opponents with
better long pass execution (Fernandez-Navarro et al., 2016).
Thus, the BLAST method improves tactical flexibility and
performance beyond skill development.

The statistical findings provide further support for
these notions. The intervention effect is confirmed to be
resilient by the substantial differences seen in independent
t-tests (p < 0.05) and the improvements shown in paired
sample analyses. Crucially, the N-Gain analysis differentiates
between structured and unstructured training results,
offering more insight into the effectiveness of learning.
Conventional approaches do not achieve the same level of
learning efficiency as the BLAST model, which optimises

the interaction between training variables. This discrepancy
may be explained by different levels of system structure.
These results are in line with previous studies that found
a correlation between good passing and better attacking
results (Rein et al., 2017).

A transparent decision rule was implemented across
several performance measures to guarantee a uniform
interpretation of the outcomes. N-Gain was considered the
main statistic for effectiveness since it shows how much
learning improved compared to starting performance levels.
The observed differences were not attributed to random
changes, as shown by statistical significance (p < 0.05) from
t-tests. The convergence of these indicators allowed us to draw
the final conclusion on the BLAST model’s performance. We
found that there were statistically significant changes, and
the N-Gain values were moderate to high, which indicates
a substantial and practically important improvement. By
using this method, it is ensured that the findings are not
constructed merely on the basis of statistical results, but
rather on the basis of an integrated assessment of both the
significance and the learning effect.

The research provides a system-based training model
that has been verified and is ready for direct use by coaches
and practitioners, which is a practical implication. Effective
learning environments that speed up skill acquisition
may be created using the BLAST model, which integrates
progression, repetition, and feedback into an integrated
framework. Since football performance is complicated and
arises from the interplay of technical, tactical, and situational
elements, this is especially pertinent (Delibas et al., 2019;
Estephan et al., 2017). In addition to enhancing technical
performance, coaches may use this approach to better match
training methods with overall performance goals.

It is important to recognise a number of limitations
notwithstanding these achievements. This research does not
require contextual factors like player placement, opponent
pressure, and in-game decision-making into account;
instead, it mainly looks at the technical parts of long passing.
Because technical execution and tactical context combine
to produce real-game effectiveness, this is just a partial
representation of performance from a systemic viewpoint.
More integrative methods that capture both technical and
contextual aspects of performance should be used in future
research, according to recent innovations like the passing
disruptiveness notion (Goes et al., 2021).

It is beneficial for future studies to investigate if the training
can be maintained over time. The impact of structured training
methods on real-game performance may be better understood
with continuous integration of physical, technical, and tactical
analysis which remains essential for advancing both theoretical
development and practical application in football training
(Andrzejewski et al., 2018).

Conclusion

At the early to intermediate stages of skill development,
when motor learning and performance improvement are
most facilitated by structured repetition and progressive
task design, this study shows that the BLAST-based long
pass training model works well for youth football players.
Both statistical significance and N-Gain analysis show that
the model outperforms traditional training under these
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circumstances, demonstrating meaningful and practically
relevant learning results.

BLAST model effectiveness depends on trainingsituation
and athlete development stage. For highly skilled players,
the importance of tactical complexity decision-making, and
contextual adaptability over technical repetition to increase
performance may diminish. Furthermore, the current
investigation has limitations due to its exclusive emphasis on
technical performance, which does not adequately account
for tactical and situational factors that impact actual game
effectiveness.

Accordingly, the effectiveness of the BLAST model needs
to be understood within a controlled environment, whereby the
training plan, athlete attributes, and performance metrics are
matched appropriately. The concept works best as a structured
learning system during certain developmental periods, not as a
general training solution. This paradigm should be expanded
by adding tactical, contextual, and match-based performance
indicators to better assess effectiveness of training.
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YpoCKOHaneHHA BUKOHaHHA [OBroro nacy y loHmx
$yT60nicTiB 3aco6amm TpeHyBanbHoi mogeni BLAST

Exo Baryc ®apiski'**#“P, Taypik PixatHo'A“", Pampan Ilenana'4“?

'lep>xaBHMit yHiBepcuteT JXKakapTu

*Texnonoriunuit yaiBepcuret Inponesii Technokrat

ABTOpCBHKNMIT BKIAM: A — FU3aiTH JOCTIIKeHHsT; B — 36ip ganux; C - crarananis; D - migroroska pykomucy; E - 36ip xomuTis

Pegepar. Crarrst: 8 ¢., 9 Tabn., 1 puc., 28 mxeper.

AxryanbHicTb. TexHika JOBroro nacy € ofHiexo 3 6a30B1X HaBMYOK y GyTOOII, AKa MOXKE CYTTEBO BIVIMBATI Ha JMHAMIKY Ipu
Ta CIpuATH ycHixy komana. OfHaK Iis TeXHiKa 3a/IMIIAETHCS CePIIO3HOI0 IPO6/IeMOI0 i1l oHMX (Y TOOICTIB, OCKIIbKY 11T YacTO
HIPUJIAETBCA HETOCTATHBO YBAry Y TPEHYBA/IBHUX IIporpaMax. ToMy icHye moTpeba B eeKTUBHIIT Ta CTPYKTYpOBaHil Moperi

TpeHyBaHHA /11 BAOCKOHAJI€HHA BMKOHAHHA JOBIOr'o I1acy.

Merta pocnipKeHHsA. MeToo JOCTiIKeHHA 6yno BUBYMTH e(eKTUBHICTb TpeHyBambHOI Mogeni BLAST y BpockoHaneHHi

TEeXHiK/ BUKOHAHHA JIOBIOTO Iacy y oHMX ¢yToomicTiB.

Marepianu i MmeTopu. Y JoC/IiIKeHH] 3aCTOCOBAHO KBa3ieKCIepyMeHTaIbHMIA AM3aliH i3 IMifX0H0M «IIepeTecT—Iic/IATecT»

i3 KOHTPOJIBHOIO TPYIIOI0. 3arajIoM y HOCTI/PKEHHI B3N y4acTh 50 CIOPTCMEHIB, AKMX 6Y/I0 PO3IOiIeHO Ha eKCIIePYMEHTATIbHY
rpymy (n = 25), mo TpenyBanacs 3a Mogeno BLAST, Ta koHTpo/bHY rpymy (n = 25), sika IPOXOAN/IA TpaAMLiiliHe TPEeHYBaHHS IIij]
KepiBHUIITBOM TpeHepiB. I/ OIiHIOBaHHA Pe3y/IbTaTiB Mif] Yac mepeTecTy Ta MiC/ATeCTy BUKOPMCTOBYBABCS TECT JOBTOTO Macy
Rumi. Jani ananisyBanu 3a 0OOMOro0 onmucoBoi craTucTuky, tecty Illanipo-Binka Ha HOpManbHICTh posnoziny, Tecty JleBena
Ha ofHOpifHicTb Aucnepciit, ANCOVA, t-TecTiB /11 HesaneXXHNX BUOipok Ta aHanisy N-gain.
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Pesynpraru. PesynbraTy mokasaim, 1o mic/si BTPYYaHHs 00MBI TPy IIPOAEMOHCTPYBA/IN OKPAIeHHS TeXHIKM BUKOHAH-
H# ioBroro macy. OfHak eKCIepyMeHTaIbHa IPYIIa IPOJAEeMOHCTPYBaIa CTATUCTUYHO 3HavyIIle Oi/bllle MOKPAIeHH: OPIBHAHO 3
KOHTPO/IbHOIO rpymoo (p < 0.05). CepenHiit mokasHuk N-gain B eKcIiepyMeHTaIbHil rpymni ctaHoBUB 62.56% (momipHa edeKTyB-
HICTB), TOAIL SIK Y KOHTPOJIbHII rpymi — nuiie 22.99% (HusbKa epeKTUBHICTB).

Bucnosku. OTpuMaHi pesynbTaTy CBildaTh PO Te, 1[0 TpeHyBanbHa Mofienib BLAST e e eKTUBHIIIOW 3a TPaANIiliHi MeTO-
IV TPeHYBaHH:A y BAOCKOHA/IEHH] TeXHIKM BUKOHAHHS JOBIOIO Nacy y I0HMX (pyTOOiCTiB.

Kirouosi croBa: mopienib BLAST, osruit nmac, GpyT60/IbHE TpeHyBaHHS, I0HI CIIOPTCMEHM, PO3BUTOK HABIYOK.
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