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Abstract

Introduction: Vertical jump performance is a critical component of volleyball, particularly for
effective spiking and blocking actions. Despite the widespread use of bodyweight training, lim-
ited evidence compares traditional and contemporary calisthenics approaches in improving
sport-specific jumping performance among youth athletes.

Objective: This study sought to examine and compare the effects of traditional and contempo-
rary calisthenics programs on countermovement and running vertical jump performance
among Filipino amateur high school volleyball athletes.

Methodology: A quantitative quasi-experimental design with a between-subjects approach was
employed. A total of sixty-four (64) athletes were allocated to either the traditional or contem-
porary calisthenics group. Both groups completed an eight-week training program conducted
three times weekly, following structured sessions including warm-up, exercises, and cool-
down. Vertical jump performance was measured before and after the intervention using coun-
termovement and running jump tests. Mean, standard deviation, and t-tests were used for anal-
ysis at a 0.05 significance level.

Results: Both groups demonstrated significant improvements in countermovement and run-
ning jump performance. No significant difference was observed between groups in counter-
movement jump results, indicating similar improvements in general explosive power. How-
ever, the contemporary group showed significantly greater gains in running jump performance.
Discussion: Findings suggest that while both approaches improve vertical power, contempo-
rary calisthenics better enhance sport-specific explosive movements.

Conclusions: Structured calisthenics programs are effective, with contemporary approaches
providing greater benefits for volleyball performance in resource-limited training environ-
ments.
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Contemporary calisthenics; countermovement jump; running jump; traditional calisthenics;
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Resumen

Introduccion: El rendimiento del salto vertical es un componente clave en el voleibol, especial-
mente para el remate y el bloqueo. Existe evidencia limitada que compare enfoques tradicion-
ales y contemporaneos de calistenia en la mejora del rendimiento de salto en jovenes atletas.
Objetivo: Este estudio tuvo como objetivo comparar los efectos de programas de calistenia
tradicional y contemporanea sobre el salto con contramovimiento y en carrera en atletas filipi-
nos de voleibol de secundaria.

Metodologia: Se utilizé un disefio cuasi experimental con enfoque entre grupos. Un total de
sesenta y cuatro (64) atletas fueron asignados a uno de los dos grupos: el grupo de calistenia
tradicional o el grupo de calistenia contemporanea. Ambos realizaron un programa de ocho
semanas, tres veces por semana, con sesiones estructuradas. El rendimiento se evalué antes y
después mediante pruebas de salto. Se emplearon media, desviacidn estandar y pruebas t con
significancia de 0.05.

Resultados: Ambos grupos mostraron mejoras significativas en ambos tipos de salto. No hubo
diferencias significativas en el salto con contramovimiento. Sin embargo, el grupo contempo-
raneo obtuvo mayores mejoras en el salto en carrera.

Discusién: Los resultados indican que ambos enfoques mejoran la potencia, pero el contempo-
raneo favorece el rendimiento especifico.

Conclusiones: La calistenia es efectiva, destacando el enfoque contemporaneo para mejorar el
rendimiento en voleibol.

Palabras clave

Calistenia contemporanea; salto con contramovimiento; salto en carrera; calistenia tradicional;
voleibol.
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Introduction
___________________________________________________________________________________________________________________________|
Volleyball is a sport characterized by frequent explosive actions that demand high levels of lower-limb
power and neuromuscular efficiency (Ilics, 2024). Among the key physical attributes required for opti-
mal performance, vertical jump ability is particularly critical, as it directly influences essential game
skills such as spiking, blocking, and jump serving (Martinez, 2017). Athletes who can achieve greater
vertical displacement are able to contact the ball at higher points, produce sharper attack angles, and
enhance their defensive reach, thereby gaining a clear competitive advantage during play (Challoumas
& Artemiou, 2018). For this reason, vertical jump performance—commonly measured through the
countermovement jump and the running or approach jump—has become a widely accepted indicator
of lower-body explosive power and overall volleyball performance.

Given its importance, a substantial body of research has focused on training methods aimed at improv-
ing vertical jump ability. Among these, plyometric training has consistently been identified as one of the
most effective approaches for enhancing explosive performance (Oliveira et al., 2023; Qatami & Kilani,
2026; Silva et al.,, 2019; Zhang, 2013). Plyometric exercises utilize the stretch-shortening cycle and pro-
mote neuromuscular adaptations such as improved motor unit recruitment, enhanced rate of force de-
velopment, and better intermuscular coordination, all of which contribute to improved jump perfor-
mance (Hirayama, 2015). Consequently, systematic reviews and experimental studies consistently re-
port moderate to large improvements in vertical jump performance following plyometric interventions,
particularly when training is conducted two to three times per week over periods of four to eight weeks
or longer (Guimaraes et al., 2022; Kurniawan et al., 2025; Oliveira et al., 2023). Despite their effective-
ness, many plyometric programs require specialized equipment, structured facilities, and close super-
vision, which may not always be available in school-based settings, particularly in resource-constrained
environments such as those commonly encountered in the Philippines.

In contrast, calisthenics or bodyweight training presents a more accessible and practical alternative.
Calisthenics involves the use of an individual’s body weight as resistance and emphasizes functional,
multi-joint movements that promote strength, stability, coordination, and overall movement efficiency
(Chaves et al., 2020). Because these exercises require minimal equipment and can be performed in lim-
ited spaces, they are particularly suitable for implementation in schools and community-based sports
programs.

Existing evidence suggests that bodyweight exercises such as squats, lunges, single-leg movements, and
jumping variations can effectively enhance lower-body strength and power, both of which are essential
for vertical jump performance. Furthermore, bodyweight training programs have demonstrated im-
provements in countermovement and running jump performance through enhanced muscular force
production and neuromuscular efficiency (Muhammad et al., 2023; Panihar & Rani, 2022). However,
much of the existing research incorporates bodyweight exercises within broader training programs or
focuses on general fitness outcomes rather than specifically examining volleyball-related performance
variables.

Another notable limitation in the literature is the lack of differentiation within calisthenics approaches.
Bodyweight training can generally be categorized into traditional and contemporary forms. Traditional
calisthenics consist of foundational strength-oriented exercises such as squats, lunges, step-ups, and calf
raises that emphasize muscular control, stability, and progressive strength development (Kotarsky et
al,, 2017). In contrast, contemporary calisthenics incorporate more advanced, dynamic, and explosive
movements such as depth jumps, squat jumps, bounding, and unilateral plyometric exercises that place
greater emphasis on reactive strength and rapid force production (Machado et al., 2019).

To date, direct comparative studies examining the relative effectiveness of traditional versus contem-
porary calisthenics in improving vertical jump performance remain limited. Moreover, existing studies
have predominantly focused on stationary jump measures such as the countermovement jump
(Pratama et al., 2024; Ramirez-Campillo et al.,, 2018), while comparatively little attention has been given
to the running or approach jump. This represents an important gap because the running jump more
closely reflects the dynamic and sport-specific demands of volleyball competition, where athletes must
integrate speed, coordination, and explosive power during movement.
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The lack of experimental evidence is even more apparent within the Philippine context. Local studies
involving volleyball athletes remain scarce, and existing investigations are often descriptive or qualita-
tive rather than intervention-based. Given the resource limitations experienced by many Philippine
schools, there is a need for empirically supported, equipment-free training strategies that are both ef-
fective and feasible for real-world implementation.

Addressing these gaps is important for advancing both scientific knowledge and practical application in
physical education and sports training. Determining whether traditional strength-oriented calisthenics
or contemporary explosive calisthenics produce greater improvements in countermovement and run-
ning jump performance can provide valuable insights for coaches and physical educators seeking effi-
cient, accessible, and context-specific training methods.

Therefore, the present study aims to examine the effects of traditional and contemporary calisthenics
on the countermovement jump and running jump performance of Filipino high school volleyball ath-
letes. By directly comparing these two approaches within a controlled school-based setting, the study
seeks to generate context-specific evidence and support the development of affordable, evidence-in-
formed conditioning strategies for youth volleyball. Moreover, the findings are expected to contribute
to the understanding of effective training methodologies and inform the implementation of practical,
resource-efficient programs in similar educational and athletic contexts.

Method
___________________________________________________________________________________________________________________________|
A quantitative quasi-experimental pretest-posttest between-subjects design was employed to examine
the effects of traditional and contemporary calisthenics programs on countermovement jump and run-
ning jump performance. This design was considered appropriate because it enabled the investigation of
intervention-related changes while maintaining a high degree of ecological validity within a real-world
school-based training environment. Unlike highly controlled laboratory experiments, school-based in-
terventions are subject to practical and contextual constraints that limit complete experimental control,
thereby making a quasi-experimental approach more suitable.

The incorporation of pre-test and post-test measurements allowed for the assessment of performance
changes over time within each intervention group. Participants who met the established inclusion cri-
teria were recruited from the target population and subsequently assigned to either the traditional ca-
listhenics group or the contemporary calisthenics group. Random assignment was implemented to im-
prove baseline comparability between groups and reduce selection bias. However, the study retained
its quasi-experimental classification because participants were not randomly selected from the broader
population and the intervention was conducted within a natural school setting where complete control
of extraneous variables was not feasible. These characteristics are consistent with quasi-experimental
designs commonly employed in applied educational and sports science research (Anwer et al,, 2021).

The independent variable was the type of calisthenics program (traditional or contemporary), while the
dependent variables were countermovement jump and running jump performance. The factorial bet-
ween-subjects structure facilitated a direct comparison of the two intervention conditions and provided
a clearer understanding of how each training modality influenced the outcome variables. Such a design
is particularly valuable in applied sports science research, where the objective is not only to determine
whether an intervention is effective but also to compare its relative effectiveness against alternative
approaches.

Moreover, the use of a between-subjects design offered several methodological advantages. By assigning
each participant to only one intervention group, the study minimized the risk of carryover effects that
could occur if the same individuals were exposed to multiple training protocols. It also reduced the like-
lihood of fatigue and learning effects that might confound performance outcomes. Consequently, the
observed improvements could be more directly attributed to the specific intervention received by each
group (Costa etal., 2016).

Furthermore, this design was particularly appropriate for evaluating conditioning programs intended
for school-based implementation. By integrating the interventions into the athletes’ regular training
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routines, the study preserved the natural training environment while maintaining sufficient methodo-
logical control to generate valid and meaningful findings. This balance between control and ecological
validity is essential for producing evidence that is both scientifically sound and practically applicable.

Overall, the selected research design provided a robust framework for examining the comparative ef-
fectiveness of traditional and contemporary calisthenics programs. It enabled meaningful interpretation
of performance changes, promoted comparability between groups, and aligned with the practical reali-
ties of school-based sports training. As a result, the findings offer valuable insights that can inform evi-
dence-based decision-making among coaches, physical educators, and sports program developers.

Participants

A total of 64 Filipino high school volleyball athletes (32 males and 32 females) participated in the study,
providing a balanced representation of both sexes and enhancing the generalizability of the findings
within the target population. The inclusion of both male and female athletes also allowed for a more
comprehensive examination of training effects across a typical school-based volleyball cohort. Partici-
pants were assigned to two intervention groups to ensure comparability and reduce potential selection
bias. Group A, composed of 16 males and 16 females, participated in a traditional calisthenics training
program, while Group B, likewise consisting of 16 males and 16 females, underwent a contemporary
calisthenics training program. This equal distribution of participants by sex and group helped maintain
structural balance, thereby strengthening the internal validity of the study and ensuring that any obser-
ved differences in outcomes could be more confidently attributed to the intervention rather than demo-
graphic disparities.

Baseline characteristics were assessed to determine the initial comparability of the groups prior to the
implementation of the training interventions. Group A had a mean age of 17.6 years, an average height
of 1.62 meters, and a mean body weight of 59.21 kilograms. In comparison, Group B recorded a mean
age of 17.2 years, an average height of 1.66 meters, and a mean body weight of 60.11 kilograms. These
values indicate that both groups were relatively homogeneous in terms of key demographic and anth-
ropometric variables. The minimal differences in age suggest that participants were at a similar stage of
physical maturation and athletic development, which is particularly important in adolescent popula-
tions where growth and developmental factors can influence performance outcomes. Likewise, the com-
parable height and body weight between groups imply similar body composition profiles and physical
characteristics that are relevant to jump performance, such as limb length, muscle mass, and leverage.

Establishing this baseline equivalence is critical in experimental and quasi-experimental research, as it
helps ensure that any post-intervention differences are not confounded by pre-existing disparities bet-
ween groups. The relative similarity in these initial measurements supports the assumption that both
groups started from a comparable performance and physiological baseline. Consequently, improve-
ments observed following the intervention can be more reliably attributed to the specific training pro-
grams implemented rather than to inherent differences in participant characteristics. Overall, the ba-
lanced composition and comparable baseline profiles of the two groups provide a strong foundation for
valid and meaningful comparison of the effects of traditional and contemporary calisthenics on vertical
jump performance.

Procedure

Before data collection, a formal request to conduct the study and recruit participants was submitted to
the concerned administration and coaches. After institutional approval was granted, informed consent
and parental consent forms were distributed, as the participants were minors. The forms detailed the
study’s objectives, procedures, and possible risks and benefits, and clearly stated that participation was
voluntary, with participants free to withdraw at any time without consequence. The study followed the
ethical standards stated in the Declaration of Helsinki and provided by Benguet State University.

An orientation session was conducted to explain the study procedures, training protocols, safety guide-
lines, and participant responsibilities. To ensure physical readiness, all participants underwent a medi-
cal screening at the school clinic prior to the intervention.

Participants were randomly assigned to either the traditional bodyweight training group (Group A) or
the contemporary bodyweight training group (Group B). Baseline measurements of countermovement
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and running vertical jump were obtained using a fabricated Vertec-like device. Standardized instruc-
tions, demonstrations, and practice trials were provided to ensure consistency and measurement relia-
bility.

Both groups then participated in their respective 8-week training programs conducted three times per
week. Each training session followed a standardized structure consisting of: (1) a 5-10-minute dynamic
warm-up (light jogging, mobility exercises, dynamic stretching, and activation drills); (2) the prescribed
bodyweight training protocol specific to the assigned group; and (3) a 5-10-minute cool-down period
that included light activity and static stretching to facilitate recovery and reduce the risk of injury. Trai-
ning sessions were supervised, and attendance, adherence, and any modifications or incidents were do-
cumented. Participant feedback regarding their training experience was also recorded.

Following the intervention period, post-test assessments were carried out using the same procedures
and equipment employed during the pre-test to determine changes in vertical jump performance.

Instrument

Table 1 shows the 8-week traditional calisthenics program designed to enhance vertical jump perfor-
mance of the participants. The intervention was conducted three times (3) per week, with each session
consisting of eight traditional calisthenics exercises focusing on the primary muscle groups essential for
jump performance, such as the quadriceps, hamstrings, gluteal muscles, and plantar flexors. Rest pe-
riods of 60-90 seconds were provided to ensure sufficient recovery while sustaining training intensity.

Table 1. 8-Week Traditional Calisthenics Program for Vertical Jump Improvement
Weeks Focus Exercises (Sets x Reps/Duration)

Squat (3x15); Alternating Lunges (3x12/leg); Wall Sit (3x30s); Double-leg Calf Raises (3x20);
Assisted Single-leg Squat (2x8/leg); Glute Bridge (3x15); Step-back Lunges (3x10/leg); Ankle Hops
(3x20).

Frequency: 3 sessions/week (Monday, Wednesday and Friday)

Rest: 60-90 seconds per exercise
Tempo Squat (4x15); Split Squat (3x10/leg); Wall Sit (3x45s); Single-leg Calf Raises (3x12/leg);
Squat Hold (3x20s); Single-leg Glute Bridge (3x10/leg); Forward Lunges (3x12/leg); Squat Pulses

1-2 Foundation Strength
and Endurance

3-4 Deitglf)n%;}ulent (3x15)
P Frequency: 3 sessions/week (Monday, Wednesday and Friday)
Rest: 60-90 seconds per exercise
Jump Squat (4x8); Explosive Lunges (3x10/leg); Tuck Jumps (3x8); Single-leg Squat (3x8/leg);
e 6 Strength-Power Single-leg Calf Raises (3x15/leg); Split Squat ]LEglpzss()S%/leg); Broad Jumps (3x6); Fast Ankle Hops
Transition Frequency: 3 sessions/week (Monday, Wednesday and Friday)
Rest: 60-90 seconds per exercise
Max Vertical Jumps (5x5); Jump Squats (4x10); Tuck Jumps (4x8); Broad Jumps (4x6); Alternating
Explosive Power Split Jumps (3x8/leg); Single-leg Calf Raises (3x20/leg); Reactive Vertical Jumps (3x10); Approach
7-8 Jumps (4x5)

Development Frequency: 3 sessions/week (Monday, Wednesday and Friday)

Rest: 60-90 seconds per exercise

The structure of the program followed a progressive overload principle, gradually transitioning from
foundational strength development to explosive power training. During Weeks 1-2, the emphasis was
placed on muscular endurance and movement control through fundamental exercises such as squats,
lunges, wall sits, and glute bridges. Establishing a strength base is essential for improving force produc-
tion capacity, which is a prerequisite for effective power generation during jumping tasks.

In weeks 3-4, the program increased training demands through higher volume, longer isometric holds,
unilateral movements, and tempo-controlled exercises. These modifications aimed to enhance neuro-
muscular control, muscular strength, and lower-limb stability. Unilateral exercises such as split squats
and single-leg calf raises were included to address potential strength asymmetries and improve balance,
which are critical for take-off efficiency and injury prevention in volleyball.

The transition phase in Weeks 5-6 incorporated explosive movements such as jump squats, tuck jumps,
and split squat jumps to facilitate the conversion of strength into power. This phase targeted the stretch-
shortening cycle (SSC), a key physiological mechanism underlying vertical jump performance. Rapid
force production and reduced ground contact time were emphasized to improve rate of force develop-
ment.
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Table 2. 8-Week Contemporary Calisthenics Program for Vertical Jump Improvement
Weeks Focus Exercises (Sets x Reps/Duration)

Explosive Squat to Calf Raise (3x12); Reverse Lunge to Knee Drive (3x10/leg); Single-leg Romanian
Reach (bodyweight balance) (3x10/leg); Lateral Lunges (3x10/leg); Elevated Hip Thrust (bench-
supported) (3x15); Fast Step-Ups on Bench (3x12/leg); Low-Level Pogos (ankle rebounds) (3x25);
Lateral Line Hops (3x20)

Frequency: 3 sessions/week (Monday, Wednesday and Friday)

Rest: 90-120 seconds per exercise
Bulgarian Split Squat (3x12/leg); Single-leg Box Squat (bench touch) (3x8/leg); Bench Step-Ups
with Drive (3x12/leg); Single-leg Calf Raises on Step (3x15/leg); Isometric Split Squat Hold (3x30s);

Movement
1-2 Preparation &
Dynamic Stability

Unilateral Strength &

3-4 Reactive Control Lateral Bounds (controlled) (3x8/side); Forward Bounds (3x10); Continuous Pogos (3x30)
Frequency: 3 sessions/week (Monday, Wednesday and Friday)
Rest: 90-120 seconds per exercise
Depth Drops (low box) (3x6); Depth Jumps (3x6); Explosive Box Jumps (4x8); Alternating Jump
Reactive Strength & Lunges (3x10/leg); Single-leg Bounds (3x6/leg); Lateral Power Bounds (3x8/side); Reactive Pogos
5-6 Plyometric (minimal ground contact) (3x30); Broad Jump to Stick Landing (3x6)
Development Frequency: 3 sessions/week (Monday, Wednesday and Friday)
Rest: 90-120 seconds per exercise
Depth Jump to Vertical Jump (4x5); Repeated Box Jumps (4x8); Single-leg Box Jumps (3x6/leg);
. Approach Jump with Penultimate Step (4x5); Continuous Bounds (3x20 m or 10 reps); Reactive
Maximal Power & . .
7-8 Sport-Specific Tuck Jumps (4x8); Drop Jump to Immediate Broad Jump (3x6); High-Speed Lateral Bounds

(3x10/side)
Frequency: 3 sessions/week (Monday, Wednesday and Friday)
Rest: 90-120 seconds per exercise

Reactivity

Finally, Weeks 7-8 focused on maximal power output through high-intensity plyometric and sport-spe-
cific drills, including maximum vertical jumps and approach jumps. These exercises were intended to
enhance neuromuscular efficiency, motor unit recruitment, and movement specificity, thereby optimi-
zing transfer to volleyball performance, particularly during blocking and spiking actions.

Table 2 shows the contemporary calisthenics program implemented to enhance the vertical jump per-
formance of the participants through progressive exposure to high-intensity, dynamic, and reactive ca-
listhenics exercises. Contemporary calisthenics differs from traditional bodyweight training by incorpo-
rating elevated surfaces, reactive drop mechanics, multidirectional movements, and higher neuromus-
cular demands. Conducted three times per week for eight weeks, each training session consisted of eight
exercises emphasizing unilateral strength, neuromuscular control, and plyometric performance. Rest
intervals ranged from 60 to 120 seconds depending on exercise intensity to ensure adequate recovery
and optimal power output.

The program also followed a progressive training model beginning with movement preparation and
dynamic stability (Weeks 1-2). These initial sessions incorporated controlled explosive movements,
low-level plyometrics, and balance-oriented unilateral exercises to establish joint stability, coordina-
tion, and landing mechanics. Developing proper force absorption and alignment is essential before in-
troducing higher-intensity plyometric loads.

During Weeks 3-4, the focus shifted to unilateral strength and reactive control through exercises such
as Bulgarian split squats, single-leg box squats, and bounding drills. Contemporary training approaches
emphasize unilateral force production due to its relevance to sport-specific actions and its role in ad-
dressing inter-limb asymmetries. Controlled plyometric elements were also introduced to begin stimu-
lating the stretch-shortening cycle (SSC).

The reactive strength phase (Weeks 5-6) incorporated moderate- to high-intensity calisthenic exer-
cises, including depth jumps, box jumps, and reactive ankle work. These exercises were selected to en-
hance rate of force development, neuromuscular efficiency, and the ability to rapidly transition from
eccentric to concentric muscle action. Contemporary calisthenics closely aligns with plyometric training
principles, particularly in its emphasis on minimal ground contact time and maximal explosive effort.

The final phase (Weeks 7-8) emphasized maximal power and sport-specific reactivity through advan-
ced drills such as depth jump progressions, repeated explosive efforts, single-leg plyometrics, and vo-
lleyball approach jumps. These exercises were intended to maximize neural drive, motor unit recruit-
ment, and movement specificity, thereby improving transfer to performance during blocking and spi-
king actions.

Figure 1 presents the fabricated Vertec-like device used to measure the vertical jump performance of

the participants. The apparatus consists of a steel frame structure equipped with a series of horizontally
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aligned vanes that rotate upon contact by the participant’s hand, allowing the maximum reach height to
be recorded. Each vane represents a 1.27 cm (% inch) increment, enabling precise measurement of jump
height. The height of the vane assembly is adjustable from 6 to 12 feet, making the device suitable for
both beginner and elite athletes.

Figure 1. Vertec-like device image
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Note. Reprinted from Sports Imports, "Vertec Jump Trainer," https://www.sportsimports.com/product-category/training-tools/training-ver-
tec/ (accessed June 2026). Copyright by Sports Imports.

The equipment is designed with a weighted base to ensure stability during repeated and high-intensity
testing. Additionally, built-in easy-glide wheels allow for convenient transport and setup across diffe-
rent locations. The device is practical and efficient, as it is portable, easy to operate, and adaptable for
use in various training and testing environments, making it appropriate for field-based performance
assessment.

Prior to data collection, the device was calibrated using standard measuring procedures, and standar-
dized testing instructions, demonstrations, and practice trials were provided to all participants to en-
hance measurement consistency. While the device served as a practical and cost-effective alternative
for field-based assessment, formal psychometric validation and reliability testing were not conducted
and should be considered in future investigations.

Data analysis

Both descriptive and inferential statistical techniques were employed to analyze the data. Descriptive
statistics, specifically the mean (M) and standard deviation (SD), were calculated to summarize partici-
pants’ countermovement jump and running jump performance during the pre-test and post-test phases
for each intervention group.

To determine significant changes in performance within each group following the intervention, paired-
samples t-tests were conducted. Independent-samples t-tests were subsequently employed to compare
post-intervention performance between the traditional and contemporary calisthenics groups. These
statistical procedures were selected to address the study objectives of examining within-group impro-
vements and between-group differences in vertical jump performance.

All statistical analyses were performed using a significance level of a = 0.05, corresponding to a 95%
confidence level. Statistical significance was established when p-values were less than .05.

To supplement statistical significance testing, effect size estimates (Cohen's d) were computed from the
reported t-statistics to assess the practical significance of the interventions. Effect sizes were interpre-
ted using conventional benchmarks.
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Results
___________________________________________________________________________________________________________________________|
Table 3 presents the pre-test and post-test countermovement jump performance of Group A (traditional
calisthenics). Results indicated a significant increase in countermovement jump height following the
intervention, t = -4.35, p =.001. The effect size (d = 0.77) suggested a moderate practical effect, indicat-
ing meaningful improvements in lower-body explosive power among the volleyball athletes.

Table 3. Comparison of the countermovement jump scores before and after traditional calisthenics program.
GROUP A (Traditional Calisthenics Group)
Countermovement Vertical Jump

Pre-Test Scores

. Post Test Scores (in cm) t-value p-value
(in cm)
MEAN 60.6875 63.5000 -4.3484** 0.001
Legend: ** - highly significant

Table 4 presents the pre-test and post-test running jump performance of Group A (traditional calisthe-
nics). Results indicated a significant increase in running jump performance following the intervention,
t=4.18, p =.001. The effect size (d = 0.74) suggested a moderate practical effect, indicating meaningful
improvements in approach-based explosive performance among the volleyball athletes.

Table 4. Comparison of the running jump scores before and after the traditional calisthenics program.
GROUP A (Traditional Calisthenics Group)
Running Vertical Jump

Pre-Test Scores

. Post Test Scores (in cm) t-value p-value
(in cm)
MEAN 66.6250 69.6875 4.178** 0.001
Legend: ** - highly significant

Table 5 presents the pre-test and post-test countermovement jump performance of Group B (contem-
porary calisthenics). Results indicated a significant increase in countermovement jump performance
following the intervention, *t* = -6.22, *p* <.001. The effect size (*d* = 1.10) suggested a moderate-to-
large practical effect, indicating substantial improvements in lower-body explosive power among the
volleyball athletes.

Table 5. Comparison of the countermovement jump scores before and after the contemporary calisthenics program.
GROUP B (Contemporary Calisthenics Group)
Countermovement Vertical Jump

Pre-Test Scores

. Post Test Scores (in cm) t-value p-value
(in cm)
MEAN 61.1250 64.6250 -6.220%* 0.000
Legend: ** - highly significant

Table 6 presents the pre-test and post-test running jump performance of Group B (contemporary calis-
thenics). Results indicated a significant increase in running jump performance following the interven-
tion, t=-7.38, p <.001. The effect size (d = 1.31) suggested a large practical effect, indicating substantial
improvements in approach-based explosive performance among the volleyball athletes.

Table 6. Comparison of the running jump scores before and after the contemporary calisthenics program.
GROUP B (Contemporary Calisthenics Group)
Running Vertical Jump

Pre-Test Scores

. Post Test Scores (in cm) t-value p-value
(in cm)
MEAN 68.1250 74.4375 -7.383%* 0.000
Legend: ** - highly significant
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Table 7 presents the comparison of countermovement jump performance between the traditional and
contemporary calisthenics groups after the intervention. The results indicate no significant difference
between the two groups, as reflected by a computed t-value of -0.61 and a corresponding p-value of
0.550.

This finding suggests that the post-test countermovement jump scores of the volleyball athletes in both
training groups were statistically comparable. The results indicate that traditional and contemporary
calisthenic exercise programs produced similar effects on countermovement jump performance among
the participants.

Table 7. Comparison between traditional and contemporary countermovement jump scores after the calisthenics programs
GROUP A VS. GROUP B POST-TEST SCORES
Countermovement Vertical Jump

Pre-Test Scores
(incm)
MEAN 63.5000 64.6250 -0.612ns 0.550
Legend: ns - not significant

Post Test Scores (in cm) t-value p-value

Table 8 presents the comparison of running jump performance between the traditional and contempo-
rary calisthenics groups after the intervention. The results indicate a significant difference between the
two groups, as evidenced by a computed t-value of -4.117 and a corresponding p-value of 0.001.

This finding suggests that the post-test running jump scores of the volleyball athletes differed signifi-
cantly between the training groups. Further examination of the mean scores indicates that participants
in the contemporary calisthenics group achieved higher running jump performance than those in the
traditional group. The results therefore, imply that contemporary calisthenic exercises were more ef-
fective than traditional bodyweight exercises in enhancing running jump performance among volleyball
athletes.

Table 8. Comparison between traditional and contemporary running jump scores after the calisthenics programs
GROUP A VS. GROUP B POST-TEST SCORES
Running Vertical Jump

Pre-Test Scores

) Post Test Scores (in cm) t-value p-value
(in cm)
MEAN 69.6875 74.4375 -4.117** 0.001
Legend: ** - highly significant

Discussion
___________________________________________________________________________________________________________________________|
The present study examined the comparative effects of traditional and contemporary calisthenics pro-
grams on countermovement jump and running vertical jump performance among Filipino high school
volleyball athletes. The findings demonstrated that both training approaches produced statistically sig-
nificant improvements in lower-body explosive performance. Effect size analysis further revealed mo-
derate effects for the traditional calisthenics program (countermovement jump: d = 0.77; running jump:
d = 0.74) and moderate-to-large to large effects for the contemporary calisthenics program (counter-
movement jump: d = 1.10; running jump: d = 1.31). These findings indicate that both interventions pro-
duced meaningful practical improvements in vertical jump performance, with contemporary calisthe-
nics yielding comparatively greater effects. However, contemporary calisthenics generated significantly
greater improvements in running jump performance, while no significant difference was observed bet-
ween the two groups in countermovement jump outcomes. These results suggest that although both
training modalities are effective for enhancing explosive power, their effectiveness may differ depen-
ding on the specific movement demands of the performance task.

The significant improvements observed in the traditional calisthenics group indicate that foundational
bodyweight training can effectively enhance lower-body power among adolescent volleyball athletes.
Exercises such as squats, lunges, unilateral movements, and controlled jump variations likely contribu-
ted to improvements in muscular strength, neuromuscular coordination, and force production capacity.
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These adaptations are essential for vertical jump performance because greater force production enables
athletes to generate higher impulse during take-off, resulting in increased jump height (Sanchez et al.,
2024). The present findings support previous evidence demonstrating that structured bodyweight trai-
ning can produce meaningful improvements in explosive performance even without specialized equip-
ment or external resistance (Endab, 2024; Guerra et al., 2019). This reinforces the practicality of tradi-
tional calisthenics as an accessible and cost-effective training strategy, particularly in school-based and
resource-constrained settings.

Similarly, the contemporary calisthenics program produced significant improvements in both counter-
movement jump and running jump performance. Unlike traditional calisthenics, the contemporary pro-
gram incorporated more reactive and dynamic bodyweight exercises, including depth jumps, bounding
activities, and advanced unilateral movements. These exercises place greater emphasis on rapid force
production and utilization of the stretch-shortening cycle, which may enhance neuromuscular effi-
ciency and explosive performance (Panihar & Rani, 2022). Consequently, the larger effect sizes observed
in the contemporary group may be attributed to improved motor unit recruitment, intermuscular coor-
dination, and movement efficiency during explosive actions (Willer et al., 2024; Ramirez-Campillo et al,,
2021).

It is important, however, to distinguish contemporary calisthenics from plyometric training. Although
contemporary calisthenics incorporates plyometric exercises and utilizes similar physiological mecha-
nisms associated with the stretch-shortening cycle, it represents a broader bodyweight-training frame-
work. Contemporary calisthenics also includes unilateral strength exercises, dynamic stability activities,
movement-control drills, and sport-specific bodyweight movements. Thus, plyometric exercises consti-
tute only one component of contemporary calisthenics rather than an equivalent training methodology.
This distinction is important when interpreting the findings because the observed improvements likely
resulted from the combined influence of multiple training elements rather than from plyometric stimuli
alone.

Despite the greater intensity and complexity of the contemporary program, no significant difference was
observed between the groups in countermovement jump performance. This finding suggests that both
traditional and contemporary calisthenics are capable of improving vertical power under relatively sta-
tionary conditions. The countermovement jump primarily reflects lower-body force production and
concentric power capabilities, qualities that can be effectively developed through both foundational
strength-oriented exercises and more reactive training approaches (Wirth et al., 2016). For adolescent
athletes whose neuromuscular systems and training experience are still developing, improvements in
fundamental strength may be sufficient to generate substantial gains in countermovement jump perfor-
mance regardless of the specific training modality employed (Gillen et al.,, 2021; Moran et al., 2016).

In contrast, the contemporary calisthenics group demonstrated significantly greater improvements in
running jump performance. The running jump is a more complex and sport-specific movement that re-
quires the integration of horizontal momentum, vertical force production, coordination, timing, and ef-
ficient transfer of elastic energy during the approach and take-off phases (Sanchez et al., 2024). The
inclusion of approach jumps, bounding drills, and reactive exercises in the contemporary program more
closely mirrored the movement demands of volleyball competition. Consistent with the principle of spe-
cificity, training adaptations are greatest when exercise characteristics closely resemble the biomecha-
nical and physiological requirements of the target activity. Therefore, the superior improvements ob-
served in running jump performance may be attributed to the greater movement specificity of the con-
temporary calisthenics exercises (Martinez-Lema & Guede-Rojas, 2023; Pellegrinotti et al., 2015).

These findings have important practical implications for coaches, trainers, and physical educators. Tra-
ditional calisthenics may serve as an effective foundation for developing general strength and explosive
capabilities, particularly among novice athletes and in settings where equipment and facilities are limi-
ted. Conversely, contemporary calisthenics may be more beneficial when the objective is to enhance
sport-specific explosive performance and movement efficiency. A progressive training approach that
begins with foundational bodyweight exercises and gradually incorporates more reactive and sport-
specific movements may therefore represent an optimal strategy for long-term athletic development.
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Limitations

Several limitations are acknowledged in the study. Although participants were drawn from a relatively
homogeneous population of high school volleyball athletes, factors such as biological maturation, prior
training background, and external physical activity outside the intervention were not formally contro-
lled and may have influenced the observed performance changes. Adolescent athletes often exhibit
varying rates of growth and neuromuscular development, which may affect responsiveness to training
interventions. Similarly, differences in previous training exposure and participation in additional phy-
sical activities may have contributed to individual variability in performance outcomes. Furthermore,
the study was conducted within a natural school-based environment, which enhanced ecological validity
but limited complete control over all potential confounding variables. Finally, while the fabricated Ver-
tec-like device was calibrated and standardized prior to testing, formal psychometric validation and re-
liability assessment were not conducted. Future studies should consider controlling for maturation sta-
tus, training history, and external training loads while employing validated measurement instruments
and more advanced analytical procedures to further strengthen the evidence base.

Despite these limitations, the present study contributes to the relatively limited body of experimental
research on calisthenics-based training interventions within the Philippine context. Given the resource
constraints commonly experienced by many schools and athletic programs, the findings provide locally
relevant evidence that structured bodyweight training programs can effectively improve explosive per-
formance among volleyball athletes. The results highlight the potential of low-cost, accessible, and evi-
dence-based training interventions to support athletic development in educational and community
sport settings, thereby contributing valuable practical insights for school sports training and conditio-
ning programs.

Conclusions

. ______________________________________________________________________|
Both traditional and contemporary calisthenics programs significantly improved countermovement and
running vertical jump performance among Filipino high school volleyball athletes after eight weeks of
training. The findings indicate that structured bodyweight training is an effective and practical method
for enhancing lower-body explosive power in school-based settings.

No significant difference was observed between the two approaches in countermovement jump perfor-
mance, suggesting that both training methods are equally effective for improving general vertical power.
However, contemporary calisthenics produced significantly greater improvements in running jump per-
formance, indicating superior effectiveness for enhancing sport-specific explosive ability.

These results suggest that traditional calisthenics may be used to develop foundational strength and
general power, while contemporary calisthenics may be more appropriate for improving dynamic, ap-
proach-based jumping performance relevant to volleyball. Coaches and physical educators are therefore
encouraged to adopt a progressive training approach that integrates both methods to optimize athlete
development.

Overall, the study provides evidence-based support for the use of cost-effective, equipment-free calis-
thenics programs to improve volleyball performance, particularly in resource-constrained school envi-
ronments.
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