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Abstract Badminton requires players to demonstrate
both vertical jump ability, particularly when executing
smashes, and agility to respond quickly to shuttlecock
trajectories. Optimizing these physical attributes is
essential for enhancing overall performance, especially
among junior players. Objective: This study aimed to
examine the effect of a 14-session Point Finger Shadow
training program on the improvement of vertical jump
height and agility in junior badminton athletes. Material
and Methods: An experimental approach with a one-group
pre-test-post-test design was employed. A total of 35
junior badminton players from Sadewo, Purworejo, Central
Java, were recruited using purposive sampling. The vertical
jump test and shuttle run test were used as instruments to
measure jump height and agility. Data were analyzed using
the Wilcoxon test with a significance level of 5%. Results:
The findings revealed a significant improvement in vertical
jump performance (p < 0.001) and agility (p = 0.001) after
the intervention. The structured and repetitive nature of the
Point Finger Shadow training was shown to effectively
enhance key physical attributes required in badminton.
Conclusion: The Point Finger Shadow training program
positively impacts both vertical jump and agility in junior
badminton players. These results highlight the importance
of incorporating targeted and game-specific drills into
training regimens to optimize physical performance and
support technical skill development in young athletes.

Keywords Badminton, Agility, Vertical Jump, Point
Finger Shadow, Junior Athletes, Training Interventions

1. Introduction

Badminton is one of the most popular racket sports
worldwide [1], [2], [3], [4], [5]. It is played in both singles
and doubles, where the main objective is to prevent the
shuttlecock from touching the ground on one’s side while
returning it across the net to an area that is difficult for the
opponent to reach [6], [7], [8]. The game demands a high
level of agility to intercept the shuttlecock before it lands
[31, [4], [5]. Moreover, effective badminton performance is
closely linked to physical fitness, vertical jump ability, and
agility [9].

Physical fitness improvements have been shown to
correlate with better oxygen consumption capacity, which
supports endurance and stamina [10], [11]. In the literature,
badminton performance is explained as a synthesis of
technical skills and physical fitness components, such as
strength, endurance, agility, speed, explosive power, and
coordination [9], [12]. In Indonesia, the development of
young badminton players often begins in childhood and
continues into adolescence through talent development
programs or specialized badminton schools. Talent
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identification typically requires the evaluation of physical
fitness, biomotor skills, anthropometric indicators, and
technical abilities [2].

Agility is a crucial attribute, as players must move
quickly in various directions to anticipate shuttlecock
trajectories [13], [14], [15]. A lack of agility can result in
slower responses to the opponent’s offensive strokes, such
as sharp dropshots or powerful smashes. Alongside agility,
vertical jump ability is essential for executing smashes,
attacking drops, and deceptive backcourt strokes. Vertical
jump performance is strongly influenced by lower-limb
strength, body coordination, and explosive agility.

One relevant training method is the Point Finger Shadow
training, a form of shadow practice without a shuttlecock
in which players respond to hand or finger signals given by
a coach or teammate. This drill requires fast, explosive, and
reactive movements toward a visual stimulus. Its
characteristics are believed to enhance lower-limb power,
agility, reflexes, and reaction speed, all of which are critical
in actual gameplay situations [16], [17], [18].

Agility is a crucial attribute, as players must move
quickly in multiple directions to anticipate the shuttlecock's
trajectory [13], [14], [15]. Lack of agility can lead to slow
responses to opponent attacks, such as sharp drop shots or
powerful smashes. In addition to agility, vertical jumping
ability is crucial for executing smashes, drop shots, and
deceptive backhands. Vertical jumping performance is
heavily influenced by lower-limb strength, body
coordination, and explosive agility.

One relevant training method is finger-instruction
training, a form of command or instruction training without
a shuttlecock in which players respond to hand or finger
directions given by a coach or fellow athlete. This training
requires fast, explosive, reactive, and varied movements in
response to the direction of the finger. Its characteristics are
believed to improve lower-limb strength, agility, reflexes,
and reaction speed, all of which are critical in real-life game
situations [16], [18].

While several studies have highlighted the effectiveness
of shadow training in general, empirical evidence
specifically examining the impact of finger shadow
training on agility and vertical jump ability among
badminton students remains limited. Therefore, this study
offers a distinct novelty by integrating biomotor
development (agility and explosive power) with a
pedagogical dimension, where players must process
external stimuli cognitively and visually while performing
motor tasks. Thus, finger shadow training not only
improves physical attributes but also serves as a
pedagogical medium for adaptive and context-specific
motor learning in sport pedagogy.
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Based on this background, the study aims to: 1. analyze
the effect of finger shadow training on the agility of
badminton students, and 2. analyze its effect on vertical
jump performance. The guiding research questions are:
Does finger shadow training significantly improve agility
in badminton students? Does finger shadow training
significantly improve vertical jump performance?

By addressing these questions, this research is expected
to contribute scientifically to the field of sport pedagogy,
particularly in identifying effective training methods that
enhance biomotor abilities in badminton. Additionally, the
findings are expected to provide practical guidance for
coaches, educators, and academics in designing more
innovative, pedagogically sound and performance-oriented
training programs.

2. Materials and Methods

2.1. Participants

The participants in this study consisted of 35 junior
badminton players from Sadewo Badminton School,
Purworejo, Central Java, Indonesia, aged between 12 and
15 years (mean age = 13.4 £1.2 years), all of whom were
male. Inclusion criteria required that participants had been
actively engaged in badminton training for at least one year,
were physically healthy, had no musculoskeletal injuries
during the study period, and attended the training sessions
regularly. Exclusion criteria included players with chronic
ilinesses, lower-limb injuries within the past three months,
or absences from more than two training sessions. Prior to
participation, written informed consent was obtained from
parents or guardians, and the study protocol was approved
by the Research Ethics Committee of Universitas Negeri
Yogyakarta (Approval No. 2024/09/03-02/KEPK).

2.2. Research Design

This study employed an experimental design using a
one-group pretest—posttest model to evaluate the effects of
finger shadow training on vertical jump performance and
agility among junior badminton players. The instruments
used included the Shuttle Run Test to assess agility
(measured in seconds) and the Sargent Vertical Jump Test
with a calibrated jump board to measure vertical jump
height (in centimeters). The Shuttle Run Test was used to
measure agility and was expressed in seconds (s). As this
is a time-based test, a decrease in completion time
represents an improvement in agility, whereas an increase
in time indicates reduced performance.
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The intervention lasted four weeks, consisting of 14
training sessions conducted three to four times per week,
with each session lasting approximately 60 minutes,
including warm-up, core training, and cool-down phases.
The core training focused on the Point Finger Shadow
training, where players responded to the coach’s finger
cues indicating directional movements (forward, backward,
lateral, or diagonal) with varying speed and intensity.
Training progression was implemented by gradually
increasing the frequency of cues and movement intensity to
simulate real-game demands. The study timeline began
with familiarization and pretest measurements in week one,
followed by four weeks of finger shadow training, and
concluded with posttest assessments after the fourteenth
session. To ensure consistency, all measurements were
conducted by the same evaluator under standardized
conditions regarding time, environment, and equipment.

2.3. Statistical Analysis

Statistical analyses were performed using SPSS software
version 26.0 (IBM Corp., Armonk, NY, USA). Data
normality was examined using the Shapiro-Wilk test, and
since the dataset did not meet normal distribution
assumptions, the Wilcoxon Signed-Rank Test was
employed to compare pretest and posttest scores for
vertical jJump and agility. The significance level was set at
p < 0.05. Additionally, effect size (r) was calculated to
determine the magnitude of the intervention effect. Effect
size (r) for the Wilcoxon signed-rank test was calculated
using the formula r = Z/VN. The use of non-parametric
statistical tests was considered appropriate given the
relatively small sample size and the non-normal
distribution of the data, thereby ensuring accurate
interpretation of the intervention’s effectiveness.

3. Result

3.1. Descriptive Statistics

The descriptive statistics for the pretest and posttest of
vertical jump and agility are presented in Table 1. The data
show modifications in the mean, standard deviation,
minimum, and maximum values across the two testing
sessions. The mean score of vertical jump increased from
35.83 in the pretest to 40.69 in the posttest, representing an
improvement of 4.86 points (13.88%). For agility, the mean
score increased from 15.20 in the pretest to 15.91 in the
posttest, corresponding to an improvement of 0.71 points
(2.02%). Note: Shuttle Run performance is expressed in
seconds; lower scores indicate better agility.
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Table 1. Descriptive Statistics of Pretest and Posttest Results
. Std. . .
Variable | Test Mean s Minimum | Maximum
Deviation
vertical g orest [35.83 13371 |20 79
Jump
Posttest | 40.69 |13.691 20 84
Agility Pretest |15.20 |2.194 12 22
Posttest | 15.91 |2.241 12 22

The descriptive analysis indicates improvements in both
vertical jump and agility performance between the pretest
and posttest.

(40.69 — 35.83)
35.83

Vertical jump improved significantly 13.56%, while
agility did not show meaningful improvement and may
reflect task-specific adaptation limitations.

Vertical jump: x 100% = 13.56%

3.2. Normality Test

A normality test was conducted to determine whether the
research data were normally distributed. The Shapiro-Wilk
test using IBM SPSS Statistics 26 was applied. The
decision criterion is that if the significance value (p) > 0.05,
the data are considered normally distributed, whereas if (p)
< 0.05, the data are considered abnormally distributed. The
results of the normality test are presented in Table 2.

Table 2. Results of Normality Test (Shapiro-Wilk Test)

Variable Statistic | df Sig. Notes
Vertical Jump Pretest | 0.852 35 0.000 Abnormal
Vertical Jump Posttest | 0.871 35 0.001 Abnormal
Augility Pretest 0.903 35 0.005 Abnormal
Augility Posttest 0.949 35 0.107 Normal

Based on the results, both pretest and posttest vertical
jump data were not normally distributed. Similarly, agility
in the pretest was not normally distributed, whereas agility
in the posttest was normally distributed. Since most of the
data did not follow a normal distribution, the hypothesis
testing was carried out using a non-parametric test, namely
the Wilcoxon Signed Rank Test.

3.3. Hypothesis Testing (Wilcoxon Signed Rank Test)

The Wilcoxon test was applied to compare pretest and
posttest results within the same group. The results are
shown in Table 3.
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Table 3. Wilcoxon Test Results

Variable N Mean Rank Sum of Ranks Asymp. Sig. (2-tailed)
Vertical Jump (Pretest-Posttest) | Negative Ranks =0 0.00 0.00

Positive Ranks = 20 10.50 210.00 0.000

Ties=15
Augility (Pretest—Posttest) Negative Ranks = 1 5.00 5.00

Positive Ranks = 16 9.25 148.00 0.001

Ties =18

Note: p-values are reported as p < 0.001 when SPSS output indicates 0.000.

Table 4.

Test Statistics of Wilcoxon Signed-Rank Test

Test Statistics?

Vertical Jump Post - Jump Pre

Agility Post - Agility Pre

z -5.160°

-3.471°

Asymp. Sig. (2-tailed) .000

.001

a. Wilcoxon Signed Ranks Test, b. Based on positive ranks.

Z|
Effect Size (Wilcoxon) r = —
(Wileoxon 7= %
Z value = Score obtained from the output of the
Wilcoxon test (use absolute values)

N = number of data pairs analyzed (excluding ties)
A. Effect Size Vertical Jump

Z =-5.160 — use absolute value — 5.160

Positive ranks = 20, Negative ranks =0
so the value of N = 20

r=5.160 /20

r=5.160/4.472

=1.15

Interpretation: r > 0.5 = large, result r = 1.15 — very

large effect.

B. Effect Size Agility

Z =-3.471 — use absolute value — 3.471

Positive ranks = 16, Negative ranks = 1
so the value of N = 17

r=3.471/17

r=3.471/4.123

=0.84

Interpretation: r > 0.5 = large, result r = 0.84 — large

effect

Table 5. Effect Size

Variable V4 N Effect size (r) Interpretation
Vertical Jump | 5.160 | 20 1.15 Very large
Agility 3471 | 17 0.84 Large

The results of the Wilcoxon test indicated a significant
effect of the Point Finger Shadow training program on
improving vertical jump performance, with an Asymp. Sig.
(2-tailed) value of p < 0.001. In addition, there was a
significant effect on agility improvement, with an Asymp.

c. Based on negative ranks.

Sig. (2-tailed) value of p = 0.001. Thus, the research
hypothesis stating that the Point Finger Shadow training
program significantly improves students’ vertical jump
ability and agility is accepted. The Wilcoxon signed-rank
test showed a significant improvement in vertical jump
performance (p < 0.001), with a very large effect size (r =
1.15). Agility performance also improved significantly
following the intervention (p = 0.001), showing a large
effect size (r = 0.84).

4. Discussion

4.1. Interpret the Results

This study confirmed that the Point Finger Shadow
training program improvements were observed following
the program in improving both vertical jump performance
and agility among junior badminton players. Based on the
Wilcoxon test, the significance value for vertical jump
showed a highly significant difference (p < 0.001), while
agility showed a significance value of p = 0.001. The mean
vertical jump improved by 13.88%, whereas agility
increased by 2.02%. These findings indicate that although
improvements were observed in both domains, the most
substantial contribution of the training program lies in
enhancing vertical jump performance. This outcome can be
explained by the nature of Point Finger Shadow training,
which emphasizes rapid and explosive responses, thereby
stimulating leg power development more dominantly than
agility adaptations. Table 5 shows that the effect sizes in
the agility test were large and in the vertical jump test very
large. The magnitude of the observed effect sizes should be
interpreted with caution, as the lack of a control group and
the developmental age of the participants mean that the
training effects cannot be completely separated from
maturation and adaptation to routine training.
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The findings are consistent with Saputra et al. [16], who
reported that shadow training significantly improved lower
limb explosive power in badminton players. Similarly,
Marpaung and Manihuruk [17], demonstrated the positive
effects of shadow training on agility and balance. In a
broader context, Li et al. [19], confirmed that a 16-week
functional training program significantly improved
students’ physical fitness, while Gérner and Reineke [20],
highlighted the importance of consistent resistance and
strength training. Mashud et al. [21], further emphasized
that a six-month training regimen enhanced cardiovascular
capacity and lower-limb muscular fitness. With 4 weeks of
core training, it effectively increases agility and jumping
ability in badminton athletes aged 10-12 years [22]. These
findings collectively support the present study, reinforcing
that structured and repetitive training interventions can
enhance young athletes’ biomotor abilities.

Furthermore, this study emphasizes the critical role of
physical fitness in badminton performance. Physical fitness
reflects the body’s capacity to perform activities without
excessive fatigue and is closely linked to the efficiency of
physiological systems [23], [24], [25]. Improved agility
allows players to react quickly to shuttlecock movements,
while enhanced vertical jump ability contributes to
offensive skills such as smashes and drop shots. This aligns
with previous perspectives by Nugroho et al. [15], Kuo et
al. [26], and Panda et al. [27], who highlighted agility as a
decisive factor in anticipating opponents’ strokes.

4.2. Practical and Theoretical Implications

From a practical standpoint, the Point Finger Shadow
training program can be integrated as a simple yet effective
method in youth badminton training. The program does not
require sophisticated equipment, yet it effectively improves
fundamental physical attributes such as explosive power,
coordination, agility, and reaction speed. From a theoretical
perspective, these findings support Schmidt and Lee’s [28]
motor learning theory, which posits that movement
repetition under controlled conditions strengthens motor
patterns, as well as Sheppard and Young’s [29] framework,
which highlights agility as a combination of reaction speed,
directional changes, and perceptual decision-making.

4.3. Limitations of the Study

Despite yielding significant outcomes, this study has
several limitations. First, the sample size was relatively
small (35 students) and limited to a single badminton

school, which constrains the generalizability of the findings.

Second, the research design employed a one-group pretest-
posttest without a control group, making it difficult to fully
eliminate external variables. Third, the intervention
duration was limited to 14 sessions, which may not
sufficiently capture the long-term effects of the training
program.
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4.4. Future Research Directions

Future studies are encouraged to adopt experimental
designs with control groups to strengthen causal inferences.
Expanding the sample size and involving participants from
multiple schools or badminton academies would enhance
the external validity of the findings. Longitudinal studies
are also recommended to evaluate the long-term effects of
the Point Finger Shadow program. Additionally, examining
other performance variables such as reaction time, stroke
accuracy, cardiovascular endurance, and psychological
aspects (e.g., motivation and concentration) could provide
a more comprehensive understanding of the program’s
effectiveness in youth badminton development.

5. Conclusions

This study showed that improvements were observed
following the Point Finger Shadow exercise program in
vertical jump performance and agility among junior
badminton athletes, with the greatest change occurring in
lower-limb explosive strength. These observed changes are
consistent with previous studies reporting positive
adaptations following shadow-based and functional
training interventions [16], [17], [19], [20], [21].

However, due to the one-group pretest—posttest design
and the developmental age of the participants, the observed
changes cannot be fully separated from potential effects of
natural growth, maturation, and regular training exposure.
Therefore, the findings should not be interpreted as
evidence of the superiority of the Point Finger Shadow
method over other training approaches.

In practical terms, the program offers a simple and easy-
to-apply training option that may support the development
of strength, agility, coordination, and perceptual-motor
responsiveness in youth badminton contexts. The findings
also align with motor learning and agility theories
emphasizing movement repetition, perceptual decision-
making, and rapid responses to external stimuli.

The limitations of this study include the small sample
size, the absence of a control group, and the relatively short
intervention duration. Future research is encouraged to
employ controlled experimental designs with larger
samples and longitudinal follow-up to better isolate
training effects and examine additional performance
variables such as reaction time, stroke accuracy, endurance,
and psychological factors.

Overall, Point Finger Shadow training may represent a
practical supplementary training strategy within early-age
badminton coaching programs, particularly when
integrated with systematic and well-controlled training
frameworks.
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