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Abstract

Beach volleyball athletes need tactical skills, especially since the game demands quick decision making,
strategic ball placement, and adapting to dynamic situations. However, the most popular training
methods are still technical-mechanical and do not consider real game situations. The purpose of this
study was to determine how effective the small toy training (SSG) model is in improving the tactical
skills of adolescent beach volleyball athletes. A quasi-experimental with a non-comparable control
group design was used. 24 athletes were divided into two groups: one for experimental training (SSG)
and one for conventional training. The intervention lasted for three weeks, and nine training sessions
were conducted during the period. Three experts validated the tactical skills through an analytical
observation rubric. Data analysis was performed using Jamovi for paired sample t-test and independent
sample t-test. The results showed a significant increase in the experimental group with a large effect
size (p < 0.001). The results indicate that SSG is effective in improving the tactical skills of young
athletes. It also suggests that SSG can be used as an alternative to contextual training and in accordance
with the needs of real games.
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INTRODUCTION

Beach volleyball has developed into a competitive sport that attracts widespread
attention, not only because of its entertainment aspects and unique atmosphere, but also
because of the physical and technical challenges it contains. (Giatsis, 2023; Marzano-Felisatti
et al., 2025). International competitions such as the World Championships and the Olympics
have made beach volleyball a prestigious sport (Vicente et al., 2021). The physical
requirements of this sport are very complex. Athletes are required to have high strength, speed,
endurance, and coordination skills (Negi et al., 2024). The unstable sand terrain makes every
movement biomechanically more difficult (Giatsis et al., 2023). This condition causes athletes

to have to expend more energy, regulate the rhythm of the game effectively, and adjust basic
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techniques to surfaces that do not support optimal push-off. The complexity of the game does
not only lie in the physical challenges (Sansone & Rago, 2024). The limited number of players,
two people in one team, makes the strategy and decision-making aspects much more prominent
than other team sports (Nagarabetta, 2023). Each athlete must be able to read the game, place
the ball effectively, and work together in a system of rotation and quick tactical adjustments
(Firmana et al., 2023). Any mistake in reading the wind direction, the speed of the ball, or the
opponent's attack pattern can have a direct impact on the score of the match (Wang et al., 2024).
Therefore, mastery of tactical skills is one of the key aspects that distinguishes superior athletes
from ordinary ones.

Tactical skills in the context of beach volleyball include a number of cognitive abilities
and complex technical execution. The ability to make quick decisions, place the ball
strategically, and respond to changes in opponent tactics are key indicators of playing
intelligence (game intelligence). (Zhang, 2024) emphasizes that tactical skills cannot be
developed separately from the context of the match, but must be formed through direct
involvement in dynamic and stressful game situations. Athletes who master techniques well
are not necessarily able to show optimal performance in real matches if they are not equipped
with mature tactical abilities to respond to various situational stimuli (Maier et al., 2024).

The training system in various coaching clubs, especially in the youth age group, still
focuses on repeating basic techniques in a mechanical and fragmented manner (Shakhlina et
al., 2023). This type of training may improve movement consistency, but it fails to create
strategic understanding and adaptive tactical responses (Stiltner et al., 2023). Conventional
training methods that lack real game context tend to hinder the development of athletes' tactical
intelligence (Kutz, 2022). When entering competition, many teenage athletes have difficulty
reading the game, making decisions, and working together in rapidly changing situations (Silva
& Conte, 2020). As an alternative, game-based training approaches such as small-sided games
(SSG) have emerged as an innovative strategy that better suits the fast-paced, high-pressure
characteristics of beach volleyball (Khurrohman et al., 2021). SSG uses a small-scale training
format that simulates match conditions in a more contextual way, with an emphasis on
interaction, quick decision-making and strategy adaptation (Yeung et al., 2024) reported that
the application of SSG in soccer and basketball has been shown to be effective in improving
tactical understanding, spatial awareness, and response to game dynamics. This concept allows
athletes to learn implicitly, forming playing intelligence through direct experience in modified

small-sided games.
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Research on the effectiveness of the small-sided games training model in the context of
beach volleyball is still very limited, especially in the population of adolescent athletes who
are in a critical phase of tactical skill formation. This limited literature leaves an important gap
in the development of training methods based on empirical evidence. In fact, adolescents as an
age group who are developing cognitively and motorically have great potential to receive a
contextual and meaningful training approach. Therefore, this study was conducted to evaluate
the effect of the small-sided games training model on improving the tactical skills of adolescent
beach volleyball athletes. This study is expected to enrich the literature on beach sports
coaching and provide practical implications for coaches in designing training programs that are

in accordance with the demands of real games.

METHOD

This study uses a quantitative approach with a quasi-experimental design, specifically
a non-equivalent control group design. This design involves two groups, each receiving
different treatments. The experimental group was given treatment in the form of a small-sided
games training model, while the control group followed a conventional technique and tactics
training program as implemented by the coaches at each club. To determine the effectiveness
of the treatment, measurements were taken before and after the intervention through a pre-test
and post-test, which were designed to evaluate changes in tactical skills objectively.

The population in this study were teenage beach volleyball athletes who actively
participated in the coaching program at the Surabaya volleyball club. The sampling technique
used was purposive sampling, with the following inclusion criteria: (1) aged between 14 and
18 years, (2) actively training regularly for at least the last six months, and (3) in good health
and not injured during the study period. Based on these criteria, 24 athletes were obtained who
were then divided into two balanced groups, each consisting of 12 people, based on their pre-
test results in order to ensure the comparability of initial skill levels between the experimental
and control groups.

Before the intervention began, all participants underwent a pre-test to measure their
initial tactical skills. Over the next three weeks, the experimental group participated in small-
sided games training sessions three times a week, for a total of nine meetings, and a duration
of 90 minutes per session. The training formats used varied between 2v2 (2v2) and 3v3 (3v3)
games, with game scenario modifications such as time pressure, player role rotation, and
playing area restrictions to increase tactical complexity. Meanwhile, the control group

continued to carry out the conventional technical and tactical training program as usual. After

Bagus Hardiansyah!?, Dwi Cahyo Kartiko2, Mochamad Ridwan3 Page 315



The Effectiveness of Small-Sided Games Training Model on Improving Beach Volleyball
Tactical Skills

all intervention sessions were completed, all participants underwent a post-test again to
determine changes in their respective tactical performance.

The instrument used in data collection was an analytical observation rubric that
measured three indicators of tactical skills, namely decision making, ball placement, and
adaptation to opponent strategies. The assessment was carried out based on video recordings
of simulation games and analyzed by three appointed coaching experts. The validity of the
instrument content was confirmed through expert panel discussions, while inter-rater reliability
was tested using the inter-rater reliability method, with the test results showing an intraclass
correlation coefficient (ICC) value> 0.85, indicating high assessment consistency. The validity
method followed the principles of the Content Validity Index (Roy & Sahu, 2024). while the
reliability analysis referred to the Intraclass Correlation Coefficient approach as suggested by
(Douglas et al., 2023).

Data analysis was conducted descriptively to determine the average and standard
deviation, and inferentially to test the significance of the differences between before and after
the intervention. The paired sample t-test was used to see changes in each group (pre-test vs
post-test), while the independent sample t-test was used to compare the results between the
experimental group and the control group, both in the pre-test, post-test, and gain scores. Before
conducting the hypothesis test, a prerequisite test was conducted in the form of a normality test
using the Kolmogorov-Smirnov method and a homogeneity of variance test using Levene's
Test. The entire analysis process was carried out using Jamovi software, with a significance
level set at o = 0.05.

RESULTS AND DISCUSSION

Result

This section presents the results of data analysis from the measurement of beach
volleyball athletes' tactical skills before and after the intervention. This analysis was conducted
descriptively and inferentially to determine how the small game training model impacts the
improvement of tactical skills. To ensure the feasibility of the statistical tests used, normality
and homogeneity tests were also conducted.

The purpose of descriptive analysis is to provide an initial picture of the condition of
athletes' tactical skills before and after treatment in the experimental and control groups. This

information includes the number of subjects, mean values, standard deviations, and minimum
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and maximum values. These values can help show the trend of changes that occur after
treatment.

Table 1. Descriptive Statistics of Pre-test and Post-test Scores

Descriptives

Group PRETEST POSTTEST
N 1 Eksperimen 12 12

2 Kontrol 12 12
Missing 1 Eksperimen 0 0

2 Kontrol 0 0
Mean 1 Eksperimen 13.5 20.3

2 Kontrol 13.8 14.9
Median 1 Eksperimen 13.5 20.5

2 Kontrol 14.0 15.0
Standard deviation 1 Eksperimen 1.00 1.36

2 Kontrol 0.754 0.669
Minimum 1 Eksperimen 12 18

2 Kontrol 13 14
Maximum 1 Eksperimen 15 22

2 Kontrol 15 16

Table 1 shows that both groups were in equal initial conditions, with the average pre-
test score between the experimental group (13.5) and the control group (13.8). The average
score of the experimental group increased sharply to 20.3 after treatment, while the average
score of the control group only increased slightly to 14.9. This shows that the improvement of
tactical skills is positively influenced by the intervention in the form of small games.

Before conducting a parametric test to test the hypothesis, it is necessary to ensure that
the data is normally distributed. The normality test is conducted using the Shapiro—Wilk
method which is considered appropriate for small to medium sample sizes. Normal data
distribution is an important requirement so that the results of parametric tests such as the t-test
provide valid results and can be interpreted correctly.

Tabel 2. Uji Normalitas (Shapiro—Wilk)
Normality Test (Shapiro-Wilk)

W p
PRETEST 0.933 0.115
POSTTEST 0.942 0.179

Note. A low p-value suggests a violation of the assumption of normality

The results of the normality test in Table 2 show that all data have a significance value
greater than 0.05, so it can be concluded that the data in the pre-test and post-test meet the
normality assumption. Thus, the data is worthy of being analyzed using parametric statistical

tests such as the t-test.
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The homogeneity of variance test, in addition to the normality test, is needed to
determine whether the distribution of data in both groups has the same variance. Levene's test
is used because it can find inequality of variance even though the data distribution is not perfect.
To determine the type of t-test to be used, this assumption of homogeneity of variance is very
important.

Tabel 3. Uji Homogenitas Varians (Levene’s Test)
Homogeneity of Variances Test (Levene's)

F df df2 p
PRETEST 1.35 1 22 0.257
POSTTEST 6.02 1 22 0.023

Note. A low p-value suggests a violation of the assumption of equal variances

According to Table 3, the variance of the pre-test data is homogeneous (p = 0.257),
indicating that the t-test analysis can use the assumption of equal variance. However, the
variance of the post-test data is not homogeneous (p = 0.023), indicating that the t-test method
should be adjusted to the different variances. An independent t-test was conducted to determine
whether there was a significant difference between the experimental and control groups in the
pre-test and post-test scores. This test is important to ensure initial equality before treatment
and to identify the effect of the intervention after treatment is given.

Tabel 4. Uji-t Independen

Independent Samples T-Test

Statistic df p
PRETEST Student's t -0.692 22.0 0.496
POSTTEST Student's t 12.214 a 220 <.001

Note. Ha [ 1 EKSPERIMEN 7 |1 2 KONTROL
@ Levene's test is significant (p < .05), suggesting a violation of the assumption of equal
variances

The test results in Table 4 show that the pre-test scores between the two groups did not
show a significant difference (p = 0.496), indicating that the initial skills of the participants in
both groups were in comparable conditions. Meanwhile, the post-test scores showed a
significant difference (p = 0.001) between the experimental and control groups, indicating that
training with small games was significantly more effective in improving mening. The paired t-
test, also known as the paired t-test, was used to complete the analysis by determining the level
of improvement that occurred in both groups (experimental and control). This analysis shows

the effectiveness of the treatment in terms of changes in scores.
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Tabel 5. Paired t-test

Paired Samples T-Test
statist df p Mean SE Effe
ic differen differen ct
ce ce Size
PRETE POSTTE Studen -6.73 23. <.00 -3.96 0.588 Cohen -1.37
ST ST t's t 0 1 'sd

Note. Ha L Measure 1 - Measure 2 #0

All results showed a significant increase from pre-test to post-test (p < 0.001). The
changes were considered large, according to the effect size value of 1.37. These results support

the idea that the intervention can improve athletes' tactical skills.

Discussion

This study found that the small-sided game (SSG) model improves the tactical skills of
adolescent beach volleyball athletes (Gofron et al., 2023). These improvements show that SSG
is very effective in making learning experiences more contextual, moving, and relevant to real
match situations (Uddin et al., 2020). These results support the idea that, in the context of sport
training, a game-based approach can help integrate affective, cognitive and technical elements
into training activities (Huber et al., 2024).

SSG offers a complexity that is more similar to real game situations. This is in contrast
to conventional training approaches, which are usually repetitive and detached from the game
context. Athletes not only have to use certain techniques, but they also have to make quick
decisions, adjust strategies and adapt to high pressure (Xu & Wang, 2024). This is in line with
(Zhang, 2024) who says that improving tactical skills can only be achieved through direct
involvement in game situations that require strategic thinking and quick action.

The SSG training in this study was designed with a small-scale game format such as
2v2 and 3v3 accompanied by various modified scenarios, such as time restrictions, role
rotation, and narrow playing areas. These variations indirectly increase tactical demands,
forcing athletes to read situations, communicate with teammates, and formulate tactical
solutions in a short time (Plakias et al., 2024). This supports the findings (Barbosa et al., 2020)
that situational modifications in small-sided games can stimulate deeper processing of tactical
information. Practically, coaches who use the SSG approach provide athletes with the
opportunity to learn through experience also known as experiential learning which is more
effective than verbal instruction alone (Salimon, 2022). Because the training conditions are less

cognitively challenging, responses to match stress are typically not elicited during conventional
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training, which is in line with the criticism raised by (Loock & Schwabe, 2024) towards the
technical-mechanical approach, which is considered ineffective in developing overall playing
intelligence.

This study also strengthens the argument that adolescence is a sensitive period in the
formation of tactical skills (Schalbetter et al., 2022). Athletes in this age range are in a stage of
cognitive development that allows them to begin to think logically, understand patterns, and
make strategic decisions (Feraco & Meneghetti, 2022). Therefore, the presentation of training
stimuli that are appropriate to their thinking capacity is crucial. SSG, with its adjustable
complexity, allows coaches to provide progressive and meaningful challenges according to the
athlete's developmental stage (Gomez Ruano, 2024). In addition, the findings of this study add
to the limited literature on the application of SSG in beach volleyball. So far, there has been
much discussion about the effectiveness of SSG in soccer and basketball (Cao et al., 2024;
Neag et al., 2024), but there has been little research on its application in a sand environment
with a limited number of players. As a result, these findings improve beach sports training
methods, especially those related to tactics.

The results are quite clear from a coaching perspective. It is recommended that coaches
incorporate mini-games into their training on a regular basis. This should be done as an integral
part of tactical learning, not as an add-on. Observation rubrics that measure decision-making,
ball placement, and adaptation to opponent strategies have also been shown to be effective in
assessing overall tactical skill development. Overall, this study suggests that a training model
centered on real-game contexts is more effective in improving tactical skills than conventional
fragmented methods. This is in line with contemporary coaching paradigms that emphasize the
importance of learning transfer from training to real-game situations. Therefore, future training
programs should focus more on an adaptive, reflective, and hands-on approach to the athlete’s
experience on the field.

CONCLUSION

Based on the results of the analysis and discussion, it can be concluded that the small
game training model has been proven effective in improving the tactical skills of young beach
volleyball athletes. Small game-based training is more effective than conventional training,
especially in terms of decision making, ball placement, and adaptation to opponent strategies.
Directly, this approach improves the playing intelligence and tactical responses of athletes. The
effectiveness of this intervention shows the importance of using training methods that

emphasize the integration of technical, cognitive, and affective elements in a training context
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that is similar to a real game situation. These findings have practical consequences for coaches,
especially when they create youth athlete development programs that focus on basic technical

skills and readiness to think tactically in a competitive context.
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