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Background: The specific effects of skipping rope training on squat style long jump performance are not
well-explored, prompting this research to examine the effects of an 8-week program on performance and
biomechanics.

Methods: Thirty male high school student-athletes were randomly divided into an experimental group
receiving skipping rope training and a control group maintaining standard training, with various
performance parameters measured pre- and post-intervention.

Results: The experimental group exhibited significant improvements in long jump distance and take-off
mechanics, along with enhancements in vertical jump height and reactive strength, with multiple
regression analysis indicating that reactive strength and coordination were key predictors of performance
improvement.

Conclusion: The 8-week skipping rope training program significantly improved squat style long jump
performance, suggesting its efficacy as a supplementary training method for enhancing explosive power
and technical efficiency in athletes.

Kata kunci: lompat jauh, lompat tali, metode pelatihan, performa atletik, biomekanik.
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Latar Belakang: Efek spesifik latihan lompat tali pada performa lompat jauh gaya jongkok belum banyak
dieksplorasi, sehingga mendorong penelitian ini untuk meneliti efek program 8 minggu pada performa dan
biomekanik.

Metode: Tiga puluh siswa-atlet SMA laki-laki dibagi secara acak menjadi kelompok eksperimen yang
menerima latihan lompat tali dan kelompok kontrol yang mempertahankan latihan standar, dengan
berbagai parameter performa diukur sebelum dan sesudah intervensi.

Hasil: Kelompok eksperimen menunjukkan peningkatan signifikan dalam jarak lompat jauh dan mekanika
tolak, bersama dengan peningkatan tinggi lompatan vertikal dan kekuatan reaktif, dengan analisis regresi
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berganda yang menunjukkan bahwa kekuatan reaktif dan koordinasi merupakan prediktor utama .14028967
peningkatan performa.

Kesimpulan: Program latihan lompat tali 8 minggu secara signifikan meningkatkan performa lompat jauh

gaya jongkok, yang menunjukkan kemanjurannya sebagai metode latihan tambahan untuk meningkatkan

daya ledak dan efisiensi teknis pada atlet.
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PENDAHULUAN

The long jump remains one of track and field's most technically demanding events,
requiring athletes to optimize the complex interplay between horizontal velocity, vertical impulse,
and technical execution (Hay et al.,, 1986). Traditional training methodologies have
predominantly focused on sprint work, plyometrics, and technical drills, while potentially
overlooking complementary training methods that could further enhance overall performance
outcomes (Haugen et al., 2019). One such method that has seen limited exploration in the
context of long jJump training is the use of skipping rope exercises (Jones et al., 1962)(Chen & Wu,

2022)
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Skipping rope training has been widely utilized in various athletic disciplines, from boxing
to basketball, due to its purported benefits in improving lower-body power, coordination, and
overall athleticism (Lin et al., 2022). However, the potential influence of skipping rope training on
the specific biomechanicaland neuromuscular demands of the long jump, particularly the squat-
style technique, remains an area ripe for deeper investigation (Rosas et al., 2016). The squat-
style long jump technique, which emphasizes a more vertical takeoff angle, places unique
stresses on the musculature and energy systems of the lower body that may be uniquely targeted
and developed through a well-designed skipping rope training regimen (Burdack & Schéllhorn,
2022).

This study aims to explore the impact of incorporating a comprehensive skipping rope
training regimen into the overall training program of competitive long jumpers, with a particular
focus on the squat-style long jump technique. By examining the effects on key performance
indicators, such as take-off velocity, jump distance, and technical execution, this research seeks
to elucidate the potential benefits of skipping rope training as a complementary approach to
enhancing long jump performance. Previous research has highlighted the multifaceted nature of
long jump performance, with strong links between various physical and technical attributes. For
example, studies have shown that factors such as an individual's strength, power, and sprint
speed can significantly impact the key kinematic and kinetic variables associated with long jump
success (McCosker et al., 2019)(Shimizu et al., 2018)(Balmer et al., 2011). These physical
qualities contribute to the generation of horizontal velocity and vertical impulse, which are
crucial for achieving optimal jump distance (Haff & Nimphius, 2012)(Mackata et al., 2015).
Additionally, the coordination and timing of the specific movements involved in the long jump
technique, particularly the take-off phase, have been identified as critical determinants of overall
performance (Strafford etal., 2021). The ability to execute the long jump technique with precision
and efficiency is essential for maximizing the transfer of momentum and power to the jump
(Mann & Sorensen, 2014).

Interestingly, research on training methods that specifically target the development of
these physical and technical attributes in the context of the long jump is limited. While studies
have explored the use of weightlifting derivatives and plyometric exercises in enhancing power
output and jump performance, the potential role of skipping rope training has received relatively
little attention(Janikov et al., 2023)(Loturco et al., 2023) (Paoli et al., 2012). Skipping rope training

has been widely utilized in various athletic disciplines, as it has been shown to improve lower-
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body power, coordination, and overall athleticism(Jones et al., 1962)(Radzi et al., 2014). These
qualities are undoubtedly important in the long jump, particularly for the squat-style technique,
which places a greater emphasis on vertical impulse generation and the precise timing of the
take-off (Pardilla et al., 2020)(Audina et al., 2024).

Furthermore, the repetitive, high-intensity nature of skipping rope exercises may stimulate
neuromuscular adaptations that could translate to improved force production and rate of force
development during the long jump take-off(Wang, 2020). These neuromuscular adaptations,
such as enhanced motor unit recruitment, improved inter- and intramuscular coordination, and
increased tendon stiffness, could contribute to the athlete's ability to generate and transfer
power more effectively during the critical take-off phase.

Additional research is needed to directly investigate the impact of skipping rope training on
long jump performance and the specific biomechanical and neuromuscular factors that may be
influenced. Specifically, future studies should examine the effects of a structured skipping rope
training program on key long jump performance metrics, such as take-off velocity, jump distance,
and technical execution, particularly within the context of the squat-style long jump technique.
This line of inquiry could provide valuable insights into the potential benefits of incorporating

skipping rope training as a complementary approach to enhancing long jump performance.

METHODOLOGY
The study will utilize a randomized, controlled trial design to investigate the effects of a skipping

rope training regimen on the performance of competitive long jumpers, with a focus on the squat-
style long jump technique.

Participants

Thirty male high school student-athletes participated in this study: 1) Age: 16.4 + 0.8 years, 2)
Height: 175.3 + 5.2 cm, 3) Weight: 67.8 + 4.6 kg, 4) Long jump experience: 2.3 = 0.7 years, 5)
Training age: 3.5 = 1.2 years.

Experimental Group (n=15): Regular training + skipping rope program Control Group (n=15):

Regular training only.



48

Training Protocol
Table 1. Eight-Week Progressive Skipping Rope Training Program
Phase Weeks Exercise Type Sets x Duration Intensity (jumps/min) Recovery Weekly Volume
Foundation  1-2 Basic bounces 3x2min 120-130 60s 3 sessions
Alternate footjumps 3 x1min 120-130 60s
Total session duration 18 minutes
Development 3-4 Basic bounces 2 x2min 130-140 45s 3 sessions
Alternate footjumps 3 x 1.5min 130-140 45s
Double unders 2x30s 130-140 45s
Cross-overs 2 x30s 130-140 45s
Total session duration 22 minutes
Intensification 5-6 Alternate footjumps 3 x2min 140-150 30s 4 sessions
Double unders 3x1min 140-150 30s
Cross-overs 3x1min 140-150 30s
High-knee skips 3 x45s 140-150 30s
Total session duration 25 minutes
Peak 7-8 Complex combinations 4 x 2 min 150-160 30s 4 sessions
High-intensity intervals 6 x 30s 150-160 30s
Technical variations 3x1min 150-160 30s
Total session duration 28 inutes

Additional Protocol Notes: 1) Warm-up: 10-minute progressive dynamic warm-up before each session, 2) Cool-down: 5-minute light stretching
and mobility work after each session, 3) Rest periods between training days: Minimum 24 hours, 4) Session RPE monitored: Target 7-8/10 for
main sessions, 5) Technical feedback provided: Every 3rd session, 6) Progress monitored: Weekly performance metrics recorded.

Measurements

Long Jump Performance: 1) Best of three attempts; Measured using electronic distance
measurement system; Wind velocity monitored (<2.0 m/s acceptable). 2) Take-off Mechanics:
High-speed video analysis (240 fps); Take-off angle; Horizontal velocity; Vertical velocity; Center
of mass trajectory.

Statistical Analysis

Repeated measures ANOVA, Effect size calculation (Cohen's d), Confidence intervals (95%)

Power analysis (B = 0.80).

HASIL

Performance Data Analysis
Table 2. Changes in Primary and Secondary Performance Measures Over 8-Week Intervention Period

Measure Group Pre-test (M+SD)  Post-test (M+SD) Change (%) EffectSize (d) p-value
Long Jump Distance (m) Experimental 5.85+0.31 6.12+0.28 +4.6 1.24 <0.01*
Control 5.82+0.33 5.88+0.30 +1.0 0.22 >0.05
Vertical Jump (cm) Experimental 58.3+4.2 63.2+4.0 +8.4 1.12 <0.01*
Control 57.9+4.3 59.1x4.1 +2.1 0.31 >0.05
30m Sprint Time (s) Experimental 4.38+0.15 4.24+0.14 -3.2 0.89 <0.05*
Control 4.37+0.16 4.34+0.15 -0.7 0.19 >0.05
Standing Triple Jump (m) Experimental 7.85+0.45 8.30+0.42 +5.7 1.03 <0.01*

Control 7.82+0.47 7.91£0.45 +1.2 0.25 >0.05
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Measure Group Pre-test (M+SD) Post-test (M+SD) Change (%) EffectSize (d) p-value
Reactive Strength Index Experimental 1.85+0.20 2.08+0.18 +12.3 1.32 <0.01*
Control 1.83+0.21 1.87+0.20 +2.2 0.28 >0.05

Note: *Statistically significant difference (p < 0.05); M = Mean; SD = Standard Deviation

Table 3. Take-off Parameters Changes in Experimental Group

Parameter Pre-test (M+SD) Post-test (M+SD) Change p-value
Take-off Angle (°) 21.3+1.2 23.4=+1.1 +2.1 <0.01*
Horizontal Velocity (m/s) 8.2+0.3 8.5+0.3 +0.3 <0.05*
Vertical Velocity (m/s) 3.1+0.2 3.5+0.2 +0.4 <0.01*
Contact Time (ms) 165+ 12 150+ 10 -15 <0.01*

Note: *Statistically significant difference (p < 0.05)
Table 4. Correlation Matrix Between Performance Variables in Experimental Group

Variable 1 2 3 4 5
1. Long Jump Distance 1.00
2.RSI 0.82* 1.00
3. Vertical Jump 0.75* 0.71* 1.00
4. Contact Time -0.78* -0.80* -0.65* 1.00
5. Take-off Angle 0.70* 0.68* 0.63* -0.72* 1.00

Note: *Significant correlation (p < 0.01); RSI = Reactive Strength Index

Interpretation of Results: The tables present comprehensive data analyzing the effects of the 8-
week skipping rope training intervention. Keyfindings include: 1) Primary Performance Measures:
The experimental group showed significant improvements across all performance measures.
Largest effect sizes were observed in Reactive Strength Index (d = 1.32) and Long Jump Distance
(d = 1.24). Control group showed minimal changes with small effect sizes (d = 0.19-0.31). The
most substantial percentage improvement was in Reactive Strength Index (+12.3%). 2) Take-off
Parameters: All take-off parameters showed significantimprovements. Most notable change was
in contact time reduction (-15ms). Take-off angle increased closer to the theoretical optimal
range (21-24°). Both horizontal and vertical velocity components improved significantly. 3)
Correlations: Strong positive correlation between RSI and long jump distance (r = 0.82).
Significant negative correlation between contact time and performance (r = -0.78). Moderate to
strong correlations between all measured variables. Take-off angle showed consistent
correlations with other parameters

These results suggest that the skipping rope training intervention led to significant improvements
in both performance outcomes and underlying mechanical parameters. The strong correlations
between variables indicate that the improvements were systematic and interrelated, supporting

the effectiveness of the training intervention.

DISCUSSION
The findings of this study demonstrate the favorable effects of a skipping rope training program

on the squat-style long jump performance of competitive high school athletes (Theofilou et al.,
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2022) (Bourgeois et al.,, 2017). The primary performance measures, including long jump
distance, reactive strength index, and contact time, all showed significant improvements in the
experimental group relative to the control group. This indicates that the skipping rope training
was effective in enhancing explosive power, force production, and movement efficiency.

The kinematic analysis of take-off mechanics provides further insight into the underlying
mechanisms driving the performance gains. The experimental group exhibited increases in both
horizontal and vertical take-off velocities, as well as an optimal adjustment of the take-off angle.
These biomechanical adaptations suggest that the skipping rope training improved the athletes'
ability to generate and effectively transfer force into the ground during the take-off phase(Tian,
2021)(Fadholi, 2023). This points to enhanced neuromuscular coordination and efficient
utilization of the stretch-shortening cycle, which are crucial for maximizing long jump
performance (Koyama et al., 2007) (S., 2024).

The strong correlations between performance variables demonstrate the integrated nature of
these adaptations. Improvements in reactive strength, which is a key determinant of jump
performance, were closely linked to enhancements in long jump distance and other technical
parameters (Mackata et al., 2015)(Alkjeer et al., 2013)(Fikri, 2021). This indicates that the training
not only improved isolated physical qualities but also facilitated the integration of these qualities
into a more cohesive and effective long jump technique.

These findings align with previous research on the effects of high-intensity training methods, such
as plyometrics and Olympic lifts, on the development of athletic qualities relevant to jump
performance. (Bachero-Mena et al., 2017) (Donath et al., 2013) The current study, however,
provides novelinsights into the specific benefits of skipping rope training, which may offer a more
accessible and economical training approach compared to complex resistance or plyometric
exercises (Hathaway, 1955) (Husnayadi, 2024). Implementing a skipping rope training program
as a supplementary component to the athletes' regular training regimen appears to be an
effective and accessible approach to improving squat-style long jump results. This integrated
training strategy can help high school long jumpers optimize their performance by targeting key

physical and technical factors simultaneously.

CONCLUSION
The findings of this study demonstrate the significant benefits of a skipping rope training

intervention for enhancing the squat-style long jump performance of competitive high school
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athletes. The experimental group exhibited substantial improvements in key performance
metrics, including long jump distance, reactive strength index, and critical take-off kinematics,
compared to the control group.

The results suggest that skipping rope training can effectively develop the vital physical
and technical qualities necessary for successful long jump performance. These include the
development of explosive power, enhanced force production capabilities, and improved
movement efficiency. The strong correlations observed between the performance variables
indicate that the training-induced adaptations were systematic and interrelated, leading to a
more cohesive and effective long jump technique.

These compelling findings highlight the value of incorporating a skipping rope training
program as a supplementary componentto the athletes' regular training regimen. This integrated
approach can be a practical and highly effective way to systematically improve squat-style long
jump performance atthe competitive high school level, providing a competitive edge through the
targeted development of key physical and technical attributes. The implementation of this
training method can potentially lead to significant performance gains and help high school long

jumpers reach new heights in their athletic endeavors.
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