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Abstract This study aims to determine the effects of
open skill training based on the acentos method and match
play simulation on tennis playing skills, the effects of open
skill training based on the acentos method and match play
simulation on stroke accuracy, and the effects of open skill
training based on the acentos method and match play
simulation on basic tennis playing skills and stroke
accuracy for junior tennis players aged 10-18 years
throughout the Province of DIY. This study employed a
one-group pretest—posttest experimental design using test
and measurement techniques. The population in this study
was junior tennis players in the Special Region of
Yogyakarta. The research sample consisted of junior tennis
players aged 10-18 years using purposive sampling. The
research instrument to measure basic technical skills used
the forehand and backhand groundstroke tennis test from
the Ministry of Youth and Sports' Student Development
and Training Programme (PPLP). The basic technique
accuracy test used International Tennis Number 5 from the
International Tennis Federation. Research data analysis
was conducted using the paired-sample t-test statistical
analysis. The results indicated that the training intervention
significantly improved basic tennis stroke skills and stroke
accuracy: 1) The calculated t-value (t = 26.988) exceeded
the critical t-value (to.0s,44 = 2.01), therefore the null
hypothesis was rejected, indicating a significant effect of
the intervention, 2) there is a significant effect of open skill
training based on the acentos method and match play

simulation on the accuracy of basic tennis playing
techniques because t hit = 19.038 >t (0.05) (44) = 2.01, so
Ho is accepted, and 3) there is a significant effect of open
skill training based on the acentos method and match play
simulation on basic tennis stroke skills and accuracy
because t hit = 22.232 >t (0.05) (44) = 2.01, so Ho is
accepted. Thus, it can be concluded that open skill training
based on the acentos method and match play simulation
can be used as training to improve the skills and accuracy
of basic tennis strokes for junior tennis players aged 10-18
years throughout the Province of DIY.

Keywords Open Skills, Acentos Method, Match Play
Simulation, Basic Tennis Techniques

1. Introduction

Tennis has changed a lot in recent times, and it's
happening faster than before. Players are getting better at
their skills, staying healthier, and using smarter strategies
on the court. At the same time, the way people teach and
train for tennis has also improved a lot. New training
methods have come up to help learners learn the basic
tennis skills more effectively. In the past, teaching tennis
was mostly done the same way for a long time, but now, the
methods are more in line with how the game actually works
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and how players naturally develop their abilities. [1], [2].
One such innovative training model, which emulates
authentic tennis match conditions, is the open skill training
framework predicated on the acentos method [3], [4].

The Acentos method-based open skill training model
focuses on an athlete-centered approach that highlights the
importance of learner independence and active
participation in the training process. This model
incorporates open skill exercises where environmental
changes and unpredictable situations are key elements in
developing skills. Open skill training is designed to
improve trainees' ability to perform effectively in changing
conditions, where external factors like ball movement,
opponent placement, and playing surface conditions cannot
be entirely anticipated during the execution of actions [5],
[6].

As delineated by Schmidt [6], open skill practice
encompasses the cultivation of skills within environments
characterized by continual variability and unpredictability,
thus inhibiting trainees from formulating preordained
responses with maximal effectiveness. This viewpoint is
corroborated by Magill and Anderson [7], who assert that
open skill training transpires amidst dynamic
environmental disturbances, wherein extrinsic stimuli
govern the initiation and modulation of motor actions.

An efficacious training framework provides a
foundational structure for the integration and enhancement
of each constituent phase of the open skill process, which
includes perception, decision-making, execution, and
feedback [8], [9], [10], [11]. By adhering to these
process-oriented dimensions, this training methodology
guarantees that trainees participate in a systematic
sequence of activities: (1) situational perception and
analysis; (2) selection of suitable responses to the evolving
context; (3) prompt execution of specific stroke techniques;
and (4) performance assessment through feedback
rendered by the coach. Thus, the stepwise advancement of
Acentos method—based open skill training for basic tennis
techniques is rooted in these four essential elements of
open skill performance [12], [13].

Match play simulation training embodies a
strategy-focused approach that mirrors on-court decision
processes and adaptability similar to real competition
situations. Studies conducted by Fernandez et al. [14],
Srimpf et al. [15], and Knez and Periard [16], demonstrate
that simulated match play provides significant experiential
adjustment to varying conditions and competitive settings,
thus improving players' resilience. Given the rapid
evolution of contemporary tennis trends, training programs
need to be adjusted to address these demands.
Consequently, essential skill teaching for learners requires
consistency with the sport's natural requirements and traits.
By engaging in match play simulation, trainees develop
perceptual foresight, decision-making sharpness, execution
accuracy, and feedback assimilation concerning stroke
results. Regular improvement of these skills throughout
training sessions significantly enhances players' chances of
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success in competitions [15], [17]. In addition to its regular
use as a conclusion to daily sessions, match play simulation
becomes more intense during pre-competitive periods to
prepare trainees for forthcoming match demands [18].
Lehnert et al. [19] show that these simulations produce
adaptive stimuli characteristic of the sport's intricate
complexity, enhancing situational solution effectiveness
and stability while also supporting physical conditioning
upkeep. Training aligned with genuine gameplay dynamics
fosters varied motor schemas, directly impacting specific
areas such as performance enhancement, athlete growth,
and skill proficiency. Significantly, match play simulation
offers four key advantages: (1) enhancing creativity and
fun; (2) developing social skills; (3) improving
psychomotor abilities; and (4) acting as a therapeutic
approach to address psychological difficulties [20].

These syntheses clearly show that match play simulation
enables effective motor transfer, reflecting true gameplay
dynamics and replicating comprehensive fundamental
technique patterns in competitive settings. This approach
promotes adaptive reactions that incorporate complex
gameplay features, thus fostering improvements in
gameplay efficiency and reliability. The development of
essential tennis skills relies on rigorous, organized, and
carefully structured training programs guided by
recognized teaching methods. The quality of training can
be enhanced through methods that enable trainees to
practice essential skills with precision, ease, and enjoyment.
Progressive and sequential models—advancing from basic
to more complex versions—enable smooth skill
acquisition [13], [21], [22]. Additionally, effective models
include simulations of actual game scenarios. The open
skill framework based on the acentos method exemplifies
this approach, meeting these criteria.

Even with these improvements, observational
assessments of training methods in schools, tennis
organizations, and the Regional Student Sports Education
and Training Center (PPLPD) for Tennis in the Special
Region of Yogyakarta (DIY) revealed notable deficiencies.
These comprise: (1) teaching methods for essential
techniques that lack proper alignment with real tennis
situations; (2) repetitive and exhausting training practices
that diminish student interest; (3) an overdependence on
traditional closed-skill drills; (4) ongoing shortcomings in
ball anticipation, decision-making, stroke execution, and
performance assessment; and (5) inadequate stroke
precision in fundamental techniques, often leading to
errors like hitting out of bounds or into the net.

To explore these matters more deeply, semi-structured
interviews were carried out with trainers and coaches
engaged in training initiatives among schools, tennis
associations, and PPLPD centers. Examination of
interview data from ten coaches found that 80% still used
traditional forehand and backhand groundstroke
approaches inherited from earlier coaching methods, 70%
recognized a discrepancy between training techniques and
actual gameplay situations, 90% noted limited
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incorporation of anticipation, decision-making, execution,
and assessment elements in practice, and 90% conveyed a
significant demand for training frameworks featuring
incremental progressions that replicate true match
scenarios.

These results were supported by field-based survey data
gathered from junior tennis players in DIY, which showed
a nearly universal preference for training methods that
align with the fundamental traits of tennis, especially those
highlighting decisional accuracy in basic techniques to
improve overall skill performance and shot precision.

2. Materials and Methods

a. Research design

This research design was chosen to assess alterations in
participants’ performance after the intervention by
comparing assessments made prior to and following
treatment without a control group.

This study employed a one-group pretest—posttest
experimental design. Participants were divided into two
training groups solely for logistical and training
management purposes. Both groups received the same
intervention, and therefore the study analytically remained
a single-group design. Data were gathered using
standardized assessments and objective metrics to evaluate
fundamental tennis stroke techniques and precision. This
method allowed for a structured assessment of the impacts
of Open Skill Training utilizing the Acentos Method and
Match Play Simulation, offering empirical proof of
performance enhancements linked to the training
intervention. The research design can be illustrated in the
chart below:

Posttest
Pretest Tennis Test
PPLP Tennis Test Treatment PPLP
Ministry of Youth Open Training Ministry of Youth
and Sports Skill-Based and Sports

& International

“Acentos Method” & International Test

Tennis Number Test
5 Tests from ITF

Tennis Number
5 Test from ITF

Figure 1. Experimental Research Design. Source: Sugiyono [23]

Description:

Before the intervention, junior tennis players aged 10—
18 years completed a pretest using the PPLP Kemenpora
Tennis Test and the ITF International Tennis Number 5
Test. Pretest scores were ranked and wused for
matched-random assignment to form two comparable
groups. Both groups then participated in a three-month
intervention consisting of open-skill training based on the
Acentos method combined with match play simulation,
conducted over 24 sessions twice weekly. Following the
intervention, participants completed a post-test using the
same instruments to assess changes in fundamental tennis

skills and stroke accuracy. Pre- and post-test data were
analyzed using a paired-samples t-test. Each training
session lasted approximately 90 minutes and consisted of
(1) a standardized warm-up, (2) open skill drills based on
the  Acentos method emphasizing  perception,
decision-making, and execution, and (3) match play
simulation under modified competitive constraints.
Although participants were divided into two equivalent
training groups using matched assignment, this division
was conducted solely for logistical and training
management purposes. Both groups received the same
intervention protocol. Therefore, analytically, the study
employed a single-group pretest—posttest design.

b.  Research population and sample

The sample for this study included junior tennis players
between the ages of 10 and 18 years from the Special
Region of Yogyakarta. A purposive sampling method was
used to choose participants who satisfied certain inclusion
criteria, specifically: (1) junior tennis players between 10—
18 years; (2) showed proficiency in fundamental tennis
techniques; (3) had previous experience in competitive
tennis tournaments; and (4) were willing to take part as
research subjects. This age group was chosen based on the
categorization of junior players as per the age-group
competition rules set by the International Tennis
Federation (ITF) and the Indonesian Tennis Association
(PB Pelti). The participants consisted of 20 male and 25
female junior tennis players (mean age = 14,6 years old),
with an average training experience of 5,7 years. All
participants regularly trained at least 2 sessions per week,
with each training session lasting 1.5 to 2 hours, and had
prior competitive experience at regional-level tournaments.

C. Research techniques and instruments
1. Data Collection Techniques

Data collection in this study used techniques to test and
measure basic forehand and backhand groundstroke skills
using the 2017 Ministry of Youth and Sports' Student
Development and Training Programme (PPLP) Tennis
Test.

The accuracy test for basic tennis skills was conducted
using the ITF's International Tennis Number 5 test [24].

2. Data Analysis Techniques

The data obtained was then analysed using the paired
sample t-test technique.

The paired-sample t-test formula used in this study is
presented below:

d n
Formula= ¢ =
Sa/v/n g [nZdi?- GdD?
B n(n—1)
Explanation:

S = Standard deviation of sample difference
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d = mean difference between paired observations
n = number of paired samples
Source: Ngatman and Susworo [25]

3. Result and Discussion

3.1. Result

Before analyzing the research data using the paired
sample t-test technique, preliminary data analysis tests
were conducted, namely normality and homogeneity tests.
Data analysis was performed using SPSS version 27
software. The results of the preliminary data analysis tests
are as follows.

a. Normality Test

The normality test was conducted using the
Shapiro-Wilk statistical analysis technique with SPSS
Version 27. The results of the normality test are shown in
Table 1.

Table 1. Normality test

Shapiro-Wilk

Statistic df Sig.
Pre-Basic .978 45 .545
Post-Basic .968 45 .235
Pre-Accuracy .985 45 .812
Post-Accuracy .968 45 .249
Pre-Skill 977 45 .508
Post-Skill .967 45 224

This is a lower bound of the true significance. a. Lilliefors Significance
Correction
Normality Test Hypothesis
Data;
Ho: Pre-Test Basic is normally distributed
Ho: Post-Test Basic is normally distributed
Ho: Pre-Test Accuracy is normally distributed
Ho: Post-Test Accuracy is normally distributed
Ho: Pre-Test Skill is normally distributed
Ho: Post-Test Skill is normally distributed

Criteria: reject the null hypothesis (Ho) if the sig. value
is < 0.05. From the results of the statistical analysis above,
because the values are greater than 0.05, the null
hypothesis (Ho) cannot be rejected. Thus, the sample from
which the research originated is from a normally

distributed population.
b. Homogeneity Test

The homogeneity test was conducted using ANOVA
analysis (Levene test) to determine whether the variance
between the pre-test and post-test research data was
homogeneous or not. Levene’s test showed significance
values greater than 0.05 for all variables (p > 0.05),
indicating homogeneity of variance. However, since the
main  analysis employed paired-samples  t-tests,
homogeneity of variance was not a critical assumption. The
primary assumption examined was the normal distribution
of difference scores.

c.  Hypothesis Testing

Hypothesis testing was conducted using the paired
sample t-test statistical analysis technique to determine: 1)
whether there is a significant effect of open skill training
based on the acentos method and match play simulation on
basic tennis playing skills, 2) whether there is a significant
effect of open skill training based on the acentos method
and match play simulation on stroke accuracy, and 3)
whether there is a significant effect of open skill training
based on the acentos method and match play simulation on
basic tennis playing skills and stroke accuracy. A complete
description of the results of the research hypothesis data
analysis using the SPSS programme is presented in Table
2.

In the paired samples t-test for discerning differences in
techniques, the criterion stipulates that if the computed
t-value (t_hit) exceeds the critical t-value at a = 0.05 with
degrees of freedom (n-1), the null hypothesis (Ho) is
rejected; conversely, if t_hit falls below this threshold, Ho
is retained. Analysis of the data pertaining to each research
hypothesis yielded the following outcomes: (1) The
computed t-value of 26.988 surpassed the critical t-value of
2.01 at o = 0.05 (df = 44), thereby warranting rejection of
Ho. Consequently, the open skill training based on the
acentos method, combined with match play simulation,
exerts a statistically significant effect on the proficiency of
fundamental tennis techniques. (2) The computed t-value
of 19.038 exceeded the critical t-value of 2.01 at a = 0.05
(df = 44), thus rejecting Ho and indicating a significant
influence of the aforementioned training modalities on the
accuracy of fundamental tennis strokes. (3) The computed
t-value of 22.232 surpassed the critical t-value of 2.01 at o
= 0.05 (df = 44), leading to the rejection of Ho and
affirming a significant impact of open skill training based
on the acentos method and match play simulation on both
the proficiency and accuracy of fundamental tennis
techniques.
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Table 2. Research hypothesis test
Paired Differences t df Sig.
- I (2- tailed)
Std. Std. Error | 95% Confidence Interval of the Difference
Deviation | Mean
Lower Upper
Pair 1 Pre-Basic — -11.667 |2.900 432 -12.538 -10.795 -26.988 |44 .000
Post-Basic
Pair 2 Pre-Accuracy— |-11.111 |3.915 .584 -12.287 -9.935 -19.038 |44 .000
Post-Accuracy
Pair 3 Pre_Skill — -23.044 |2.705 403 -23.857 -22.232 -57.152 |44 .000
Post-Skill

Criteria for rejecting or accepting the null hypothesis:

Null Hypothesis (Hy):

There is no significant difference between pre-test and post-test scores.
Alternative Hypothesis (H1):

There is a significant difference between pre-test and post-test scores after the training intervention.

Criteria: Reject the null hypothesis (Ho) if sig < 0.0

Furthermore, the "Paired Samples Test" output table
discloses significance values (2-tailed) of 0.000 across all
relevant comparisons, rendering the one-tailed significance
(sig. [1-tailed] = sig. [2-tailed]/2) equivalently negligible at
0.000. These results collectively justify the rejection of the
null hypothesis (Ho). In addition to statistical significance,
the magnitude of the intervention effect was large, as
indicated by Cohen’s d values exceeding 0.80 for all
outcome variables. In summation, open skill training
predicated on the acentos method, augmented by match
play simulation, demonstrably enhances the proficiency in
basic tennis techniques and the accuracy of fundamental
strokes among junior tennis players aged 10-18 years
throughout the Special Region of Yogyakarta.

3.2. Discussion

In tennis, every stroke involves these intricate kinematic
patterns—think of them as chains of super-complex motor
moves that demand a rock-solid base in basic movement
skills. It's just the way tennis works as an open-skill sport:
The court, the ball, your opponent—none of it's fully
predictable, so you can't script everything out. Open skills
boil down to two big things: (1) those on-the-fly game
demands that hit you right in the moment, and (2) constant
shifts in the environment where cues like the ball's spin or
your rival's position call the shots on when and how you
react [26]. In practice, no player hits the same stroke twice
exactly alike; each rally pulls you through seeing the setup,
making a split-second call, firing off the move, and then
folding in feedback from your body (intrinsic) or the
coach's tips (extrinsic) feedback [3], [4], [11], [13], [21].
With all that baked in, teaching core techniques to
beginners has to mirror the raw, real feel of the game—not
some polished-up version.

When it comes to coaching forehand and backhand
groundstrokes, we need training setups that methodically
build players' all-around movement chops—stuff that lets
them pivot, lunge, and recover in any direction. These days,

frameworks like Long-Term Athlete Development (LTAD)
are stealing the show because they map out clear, long-haul
paths for growing young athletes, tennis kids included.
Coaches, it's time to put LTAD to work in junior
programs—don't just read about it. A smart add-on?
Models that speed up grabbing those basics, especially
forehands and backhands, like the ones we've tested on
Yogyakarta courts where it clicks faster for local talents.
In the pedagogy of forehand and backhand
groundstrokes, training models should be systematically
designed to enhance trainees’ multilateral movement
competencies. Contemporary developmental paradigms,
such as the Long-Term Athlete Development (LTAD)
framework, have gained prominence by offering
comprehensive strategic pathways for the systematic
development of young athletes, including aspiring tennis
players. Consequently, coaches are encouraged to
operationalize LTAD principles within junior tennis
training programs. One effective complement to the LTAD
framework is the implementation of training models that
facilitate the efficient acquisition of fundamental
techniques,  particularly  forehand and backhand
groundstrokes. Research from Syafei and colleagues [27]
shows that well-tuned training approaches can speed up
how quickly beginners pick up basic tennis moves—and
even measure that progress along the way. Solid teaching
of those core strokes is key to giving young juniors the
tools to really own their techniques and hold their own in
matches. What we need is a model that clicks with the true
spirit of tennis: one that sharpens how players spot the play,
make smart calls, nail their swings, and learn from what
happens next. These skills—perception, decision-making,
execution, and feedback—are the backbone of great tennis;
they drive everything from rallies to big points [21], [28].
Matches don't give you a break—they throw curveballs
that force quick, clever reads on your opponent's shots. It's
those pressure moments that test your tactical smarts.
Really, every game demands spot-on, flexible decisions
against whatever your rival dishes out, so staying tactically
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alert is non-negotiable. You'll face all sorts of playing
styles out there, each needing its own bag of tricks tailored
just right. In a rally, it's about scanning for the perfect
window to unleash a groundstroke, volley, approach,
passing shot, or whatever fits. Coaches have to build drills
that echo real-match chaos to prep for this. Match play
simulations do just that—they let players soak up the
tactics and flow on their own, turning challenges into
instincts. Plus, they build real problem-solving chops,
helping kids craft moves and responses that fit the heat of
competition [29], [30]. Bottom line: Training rooted in
game-like setups lights up the strategic side, making tennis
feel approachable yet tough enough to push trainees
forward [31], [32].

When it comes to winning, stroke accuracy is
everything—it decides if you're effective or just swinging
wild. Studies link how precise you are with forehand and
backhand rallies straight to match results [33, 34]. Your
edge in competition, it boils down to steady, sharp basics.
Get this: Only about 15% of points come from flawless
winners; the other 85%? Handed to you by opponents’
mistakes from shaky accuracy. Players who dial in their
forehand and backhand consistency see their win rates
skyrocket [2], [33], [34], [35]. How true you hit each shot
basically charts your rise (or fall) in the game. And
groundstrokes? Forehand and backhand make up roughly
87% of shots in play [34], [36], [37].

4. Conclusions

From the results of the data analysis, the following
conclusions can be made: (1) The open skill training
utilizing the acentos method, paired with match play
simulation is associated with significant improvements a
statistically significant impact on the basic tennis
techniques of novice junior players aged 10-18 years in the
Special Region of Yogyakarta (DIY), as shown by the
calculated t-value of 26.988 surpassing the critical t-value
of 2.01 at a = 0.05 (df = 44), justifying the rejection of the
null hypothesis (Ho). (2) This training program has a
statistically substantial effect on the precision of basic
tennis strokes for the specified group, supported by the
calculated t-value of 19.038 exceeding the critical t-value
of 2.01 at a = 0.05 (df = 44), hence dismissing Ho. This
study demonstrates that open skill training based on the
Acentos method combined with match play simulation,
significantly improves basic tennis stroke skills and stroke
accuracy among junior tennis players aged 10-18 years in
the Special Region of Yogyakarta. The paired-samples
t-test analysis showed  statistically  significant
improvements in basic technical skills, stroke accuracy,
and overall tennis performance after the intervention.
These findings indicate that integrating open skill training
with match play simulation can effectively enhance
perceptual, decision-making, and execution abilities in
tennis training. However, the study is limited by the

absence of a control group and the wide age range of
participants. Future research should incorporate controlled
experimental designs to further validate these findings.

This study is limited by the absence of a control group
and the relatively wide age range of participants. Therefore,
causal interpretations should be made cautiously.
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