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Abstract

Background The development of sport performance in youth volleyball requires the coordinated acquisition of

and Study Aim  multiple skills. It involves technical, tactical, cognitive, and perceptual components within dynamic
game situations. Despite the application of different training methods, their relative effectiveness
in enhancing volleyball game performance remains of practical interest. This study aimed to
examine the effects of global and elementary training methods on volleyball game performance
from a motor learning perspective.

Material and A quasi-experimental pretest—posttest control group design was employed. It involved 30 athletes

Methods aged 13-15 years who were divided into two groups. The global method emphasized game-based
learning, while the elementary method focused on isolated technical drills. Game performance was
assessed using the Game Performance Assessment Instrument (GPAI). Data were analyzed using
mixed ANOVA.

Results The results revealed a significant improvement over time, F(1, 28) = 2115.04, p < 0.001,1%>=0.987. A
significant main effect of group was also found, F(1, 28) = 16.20, p < 0.001, 1% = 0.367. Furthermore, a
significant interaction effect was observed, F(1, 28) = 308.18,p < 0.001,1%=0.917. This indicates that
the global method led to greater performance improvements compared to the elementary method.

Conclusions The global method is more effective in enhancing volleyball game performance in youth athletes.
It also better supports motor learning in game contexts.

Keywords: global method, elementary method, sports pedagogy, game performance, motor learning

Introduction game situations [1, 2]. In volleyball, performance

) . success is determined not only by mastery of basic

The process of developing sport-specific techniques in isolation but also by the athlete’s
performance in youth volleyball requires the

integration of multiple learning dimensions
within real-game conditions. Effective training
approaches must account for the interaction of
technical execution, tactical decision-making,
and perceptual-cognitive processes during play.
The selection of instructional methods directly
influences how these components are acquired
and transferred to competitive performance. At
the same time, training strategies differ in their
emphasis on contextualized game situations versus
isolated skill development, which affects the quality
and adaptability of performance outcomes.

In context, the development of sports skills in
young athletes is a complex, multidimensional
process that involves integrating technical, tactical,
cognitive, and perceptual aspects within dynamic
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ability to make decisions, adapt to changing
situations, and execute skills effectively during the
game [3, 4]. The design of learning in sports training
plays a crucial role in determining how young
athletes acquire and apply their skills in real-game
situations.

Traditional approaches to volleyball training
generally emphasize elementary methods, namely
technique-based drills performed repeatedly and
in isolation [5, 6]. This approach is effective in
developing basic skills such as passing, serving, and
spiking [7, 8]. However, several studies indicate that
technique-based drills tend to have limitations in
transferring skills to real-game situations, as they
lack contextual elements, decision-making, and
game pressure [9, 10, 11]. As aresult, athletes trained
with this method often possess good technical skills
but are less effective at applying them during play.

In contrast, global methods, often associated
with game-based learning approaches such

347



PEDAGOGY of Physical Culture

and Sports

as Teaching Games for Understanding (TGfU),
emphasize learning through modified games and
tactical problem-solving [12, 13]. This approach
provides athletes with the opportunity to develop
decision-making skills, tactical awareness, and the
ability to adapt to game situations through direct
experience in an environment that simulates match
conditions. From a motor learning perspective, the
global method aligns with modern theories that
emphasize perception-action coupling, exercise
variation, and a representative learning context
[14, 15].

In motor learning theory, skills are mastered
more effectively when training conditions closely
resemble actual performance conditions. The
concept of transfer of learning is crucial, as the
primary goal of training is not merely technical
mastery, but also the ability to apply those skills
in complex game situations. Therefore, training
methods that simultaneously integrate cognitive,
tactical, and motor aspects are considered more

effective in improving athletes’ functional
performance [16, 17].

A more context-specific assessment of
performance using the Game Performance

Assessment Instrument (GPAI) is widely used
in sports research. This instrument assesses
various components of game performance, such
as decision-making, skill execution, and off-
ball support in real-game situations [18]. This
approach is considered more representative than
separate technical measurements, as it captures the
interaction between the individual, the task, and
the environment in accordance with the principles
of motor learning.

Although  game-based  approaches  are
increasingly used, empirical evidence comparing
the effectiveness of the global and elementary
methods in youth volleyball, particularly using
game performance indicators, remains limited.
Furthermore, few studies have explicitly examined
these two approaches within a motor learning
framework that emphasizes skill transfer and
adaptive abilities in the game [19, 20, 21].

Analysis of research findings has shown that both
elementary and global training methods contribute
to the development of volleyball performance, each
emphasizing different aspects of skill acquisition.
Researchers emphasize that technique-based
approaches support the refinement of fundamental
motor skills, whereas game-based methods enhance
decision-making,tacticalawareness,andadaptability
in dynamic conditions. At the same time, the choice
of instructional design influences the integration
of technical and cognitive components within
real-game performance. Despite the recognized
advantages of these approaches, the extent to which
they differentially affect performance outcomes
under representative game conditions continues to
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present a practical challenge in training design. This
issue is particularly relevant in youth volleyball,
where the transfer of acquired skills to competitive
situations remains an objective.

Based on this rationale, the present study aims
to examine the effects of instructional design
using global and elementary training methods on
volleyball performance in youth athletes from a
motor learning perspective. It is hypothesized that
the global method will lead to greater improvements
in game performance, particularly in decision-
making and tactical execution, compared to the
elementary method.

Materials and Methods

Participants

A total of 30 youth volleyball athletes aged 13-
15 years participated in this study. Participants were
recruited from local volleyball training programs
using purposive sampling. Inclusion criteria were:
(1) active participation in organized volleyball
training for at least 2 years, (2) regular training
frequency of at least 3 sessions per week, and (3)
absence of injury or medical conditions affecting
performance. Exclusion criteria included: (1) recent
musculoskeletal injury within the last 3 months,
and (2) irregular attendance during the intervention
period.

Participants were randomly assigned to either
the global method group or the elementary method
group using a simple randomization procedure.
Specifically, participants’ names were listed and
assigned a number, and group allocation was
determined using a computer-generated random
number sequence. Allocation was performed prior
to the intervention to ensure unbiased group
distribution.

The sample consisted of male athletes only,
with a mean training experience of 3.2 * 0.8 years.
Participants were assigned to two groups: the global
method group (n = 15) and the elementary method
group (n = 15).

This study employed a randomized controlled
trial with a pretest—-posttest design to examine
the effects of different instructional methods on
volleyball game performance. This design allows
comparison of two groups that received different
treatments over a specific period.

Game performance was measured using the Game
Performance Assessment Instrument (GPAI), which
evaluates performance in real-game situations.
The components measured include: (1) Decision
making, (2) Skill execution, (3) Support, (4) Guard/
Mark, (5) Base. Observations were conducted during
the game using a standardized observation sheet.
To enhance reliability, evaluations were performed
by two trained observers. The evaluation criteria are
shown in Table 1.
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Table 1. Evaluation Criteria

No Score Range Criteria

1 72-100 Very High
2 63-71 High

3 44-62 Low

4 25-43 Very Low

Note. Source: [22]

To ensure consistency and replicability, both
training interventions followed a standardized
structure, including session duration, frequency,
and progression protocols. The intervention was
conducted over 8 weeks, with 3 sessions per week,
each lasting approximately 90 minutes. Each session
consisted of a standardized structure: (1) warm-up
(15 minutes), (2) main training phase (60 minutes),
and (3) cool-down (15 minutes). The details of the
training intervention protocol are presented in
Table 2.

GPAI Procedures

The assessment of volleyball game performance
in this study was conducted using the Game
Performance Assessment Instrument (GPAI)
following a structured and systematic procedure.
Before data collection, the observers were trained
to ensure a comprehensive understanding of the
GPAI framework, including its components and
scoring criteria: decision making, skill execution,
support, guard/mark, and base. The GPAI scoring
procedure was based on the ratio of appropriate to
inappropriate actions observed during gameplay.
All assessments were conducted under standardized

Table 2. Training Intervention Protocol

match conditions. Performances were evaluated
independently by two trained observers.

At the beginning of each session, participants
were informed about the learning objectives and
performance indicators. This was done to ensure
clarity of expectations and to promote active
engagement during gameplay. Game performance
was then assessed during standardized 6 vs 6 match
situations designed to reflect real-game conditions.

During gameplay, two trained observers
independently evaluated each participant using
standardized GPAI observation sheets. Performance
in each component was recorded based on the
frequency of appropriate and inappropriate actions.
GPAI scores were calculated using performance
indices derived from the ratio of appropriate to
inappropriate actions for each component.

To ensure the reliability of the assessment, inter-
rater agreement between observers was analyzed
using Cohen’s kappa coefficient. This yielded a
value of k = 0.87, which indicates a high level of
agreement.

The results of the GPAI assessment were analyzed
to determine the level of game performance. They
were used as a basis for evaluating the effectiveness
of the training interventions.

Statistical Analysis

Data were analyzed using Mixed Analysis of
Variance (Mixed ANOVA), with time (pretest vs
posttest) as the within-subjects factor and group
(global vs elementary) as the between-subjects
factor. This analysis examined the main effects of
time and group, as well as their interaction (time x

group).

Component Global Method (Game-Based) Elementary Method (Drill-Based)
.. Tactical understanding, decision-making, Technical skill acquisition and movement
Training Focus - - ] .
perception—action coupling repetition
Training Game-based learning (modified games) Isolated technical drills
Approach
Main Activities Small—mded games (3\{3, 4v4), conditioned Passmg drll.ls, serving drills, spiking drills,
games, tactical scenarios blocking drills
Task . . . . . . .
Characteristics Open, dynamic, unpredictable situations Closed, structured, predictable situations
Tasks 3v3 with limited ball contacts; 4v4 with 3-5 sets of passing drills (10-15 reps); target
scoring zones; decision-making under pressure serving practice; repetitive spiking drills
. Guided discovery, questioning, feedback Direct instruction, corrective feedback on
Coaching Style . -
focused on decisions technique
Feedback Type Tactical and decision-based feedback Technical and form-based feedback
Progression Increase complexity via more players, reduced Increase difficulty via more repetitions, higher
Strategy space, modified rules, increased game speed speed, target accuracy, movement variation
Variability High variability (changing scenarios) Low variability (repetitive execution)

Decision-Making

Demand High

Intensity Control

Game intensity based on play dynamics

Low

Controlled through repetition and drill pacing
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Prior to the main analysis, the assumptions
of normality and homogeneity of variance were
tested using the Shapiro-Wilk test and Levene’s
test, respectively. Although a slight violation of
homogeneity was observed in the posttest data (p <
0.05), the analysis proceeded with a Mixed ANOVA.
This method is robust to minor violations when
group sizes are equal.

Effect sizes were reported using partial eta
squared (n?), with interpretation thresholds as
follows: small (0.01), medium (0.06), and large
(0.14). In addition, 95% confidence intervals (CIs)
were calculated to estimate the precision of the
observed effects.

All statistical results are reported with correct
notation, including F-values, degrees of freedom,
p-values, and effect sizes [e.g., F(1, 28) = value, p
< 0.05]. Statistical analyses were performed using
SPSS version 27.

To assess the adequacy of the sample size, a post
hoc power analysis was conducted using G*Power
software. The results indicated that the statistical
power exceeded 0.80, suggesting that the sample
size was sufficient to detect the observed effects.

Results

Prior to the main analysis, assumption testing
was conducted. The Shapiro-Wilk test indicated
that the data were normally distributed (p > 0.05).

Table 3. Descriptive Statistics

The homogeneity of variance was tested using
Levene’s test. The pretest data met the assumption
of homogeneity (p > 0.05), while a slight violation
was observed in the posttest data (p < 0.05). However,
the analysis continued as a Mixed ANOVA, which
is robust to minor violations when group sizes are
equal.

Descriptive statistics indicated improvements
in both groups from pretest to posttest. The global
method group increased from 46.42 + 4.86 to 67.83 *
5.54, while the elementary method group increased
from 45.50 * 4.55 to 55.08 * 3.85. The magnitude
of improvement was higher in the global method
group (+21.41) compared to the elementary method
group (+9.58).

At the component level, improvements were
observed in both decision-making and skill
execution, with greater increases in the global
method group. A detailed summary of descriptive
statistics is presented in Table 3.

The mean difference between pretest and posttest
in the global group was substantial, with a 95%
confidence interval indicating a precise estimate
of the effect. Figures 1 and 2 illustrate the changes
in performance scores from pretest to posttest for
both groups. The graphical representation shows a
greater increase in the global method group than in
the elementary method group.

Mixed ANOVA. The results of the Mixed ANOVA
are presented in Table 4.

Group Pretest (Mean * SD)

Posttest (Mean * SD) Improvement

Global Method
Elementary Method

46.42 * 4.86
45.50 = 4.55

67.83+5.54
55.08 +3.85

+21.41
+9.58

20
18
16
14
12
10

GPAI Score (points)

O N &~ O

1 2 3 4 5 6 7

Pretest DM Posttest DM
e Pretest S Posttest S
Pretest B Posttest B

Figure 1. Global Methods Graph
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Figure 2. Elementary Methods Graph
Table 4. Mixed Method
Source F Sig.  Partial Eta Squared
Time 2115.04 0.000 0.987
Group 16.20 0.000 0.367
Time x Group 308.18 0.000 0.917

Main Effect of Time. The results of the Mixed
ANOVA revealed a significant main effect of time,
F(1,28) = 2115.04, p < 0.001, n2 = 0.987.

Main Effect of Group. A significant main effect of
group was also found, F(1, 28) = 16.20, p < 0.001, 2
=0.367.

Interaction Effect (Time x Group). In addition, a
significant interaction effect (time x group) was
observed, F(1,28) =308.18,p < 0.001,n%=0.917. This
finding indicates that the improvement in game
performance was significantly greater in the global
method group than in the elementary method group.

The effect sizes observed in this study were large,
particularly for the interaction effect (72 = 0.917),
indicating that a substantial proportion of the
variance in performance improvement is associated
with the type of training method.

Discussion

This study aimed to examine the effects of
global and elementary training methods on game
performance in adolescent volleyball players
from a motor learning perspective. The findings
revealed that both training methods significantly
improved performance. However, the magnitude
of improvement was greater in the global method,
indicating a stronger transfer of learning to game
situations.

The improvement observed in the global
method group may be explained by the principle
of perception—action coupling, in which athletes

Pretest G/M Posttest G/M

continuouslyadapt theirmotor responses todynamic
environmental information [23, 24]. Unlike isolated
drills, game-based training exposes players to
variable, context-rich situations. This enhances the
integration of cognitive and motor processes. This
aligns with the concept of representative learning
design, suggesting that training environments that
closely simulate real-game conditions facilitate
more effective skill transfer [25, 26].

Alternative explanations should be considered.
The greater improvement in the global method group
may also be influenced by increased engagement
and motivation, driven by the interactive nature
of game-based activities. The repetitive structure
of the elementary method may reduce cognitive
involvement. This may potentially limit learning
efficiency despite improvements in technical
execution [27, 28, 29].

The effectiveness of the global method may
also depend on specific boundary conditions.
This approach may be more suitable for athletes
with prior fundamental skills, whereas beginners
may require initial technical scaffolding before
benefiting fully from game-based learning. In this
context, the elementary method remains valuable
during the early stages of skill acquisition [30, 31].

While the present findings are generally
consistent with previous research supporting
game-based approaches [32, 33], some studies have
reported smaller differences between instructional
methods. These discrepancies may be attributed
to variations in intervention duration, participant
characteristics, and performance assessment
methods. Studies relying on isolated skill tests may
underestimate the benefits of global methods, as
such measures do not capture decision-making and
tactical performance [34, 35].

The main effect of time observed in this study
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indicates that structured training, regardless of
the method applied, contributes positively to
performance development. This finding is consistent
with motor learning principles that emphasize the
roles of repeated practice, adaptation, and feedback
integration in skill acquisition [36]. The interaction
effect (time x group) highlights that the magnitude
of improvement differs between training approaches,
with the global method producing greater gains.
This supports the view that training designs
integrating tactical, perceptual, and decision-
making components are more effective in enhancing
functional performance in sport contexts [37]. The
use of objective performance-tracking technologies
may further enhance the precision of performance
assessment in future applications [38, 39].

From a practical perspective, the magnitude
of improvement observed in the global group
(+21.41) compared to the elementary group (+9.58)
suggests that coaches should prioritize game-based
training when the objective is to enhance overall
game performance rather than isolated technical
skills. Nevertheless, a combined approach may be
optimal. In this approach, elementary drills are
used to establish technical foundations, and global
methods are subsequently applied to develop
tactical and decision-making abilities. Furthermore,
the very large effect sizes (n*) observed in this
study indicate that the training interventions had
practical significance, reinforcing the importance of
instructional design in youth sports training.

Limitations of the Study and Future Research
Directions

Despite these findings, several limitations
should be acknowledged. First, the sample size
was relatively small and limited to a specific age
group. This may limit the generalizability of the
results. Second, the relatively short duration of
the intervention may not fully capture long-term
learning effects.

Future research should involve a larger and more
diverse sample to enhance generalizability. It is also
recommended to extend the intervention duration
to assess the sustainability of the training effects.
Additionally, further research should examine the
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integration of global and elementary methods within
a periodized training framework. Longitudinal
studies are needed to evaluate the sustainability
of learning effects over time. Future studies should
also examine different age groups and skill levels to
identify the conditions under which each method
is most effective. The integration of technology-
based or hybrid teaching approaches may provide
additional insights into optimizing motor learning
in youth sports.

Conclusions

This study shows that both global and elementary
training methods contribute to improvements in
volleyball game performance among adolescent
athletes. However, the global method vyielded
greater performance gains, particularly in aspects
of decision-making and skill execution in game
contexts.

These findings indicate the role of instructional
design that integrates tactical, perceptual, and
motor components, supporting the application of
game-based learning approaches in youth sports
training. The results provide empirical evidence
that training methods emphasizing representative
game situations facilitate the transfer of learning to
real performance environments. This study reflects
the role of motor learning principles in training
effectiveness and provides practical guidance for
coaches in designing developmentally appropriate
training programs.
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