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Abstract: This paper aims to highlight effective methods for optimizing motor capacity
specific to handball through training adapted to the characteristics of the game and the
requirements of each playing position. The main motor skills involved in handball
performance are analyzed, along with how they can be developed through specific means.
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Introduction
Handball is a complex sport with diverse motor demands, involving reaction speed,
explosive strength, endurance, coordination, and mobility. Optimizing motor capacity is a
top priority in the training process, both for achieving performance and for preventing
injuries.
Purpose of the Study
The study aims to identify the most effective methods for developing motor capacity
in handball by applying a specific physical training program for junior and performance-
level athletes.
Methodology
The sample consisted of 30 registered athletes (aged 14—16), divided into two groups:
o Experimental group (15 athletes): followed a specialized motor physical training
program (8 weeks).
e Control group (15 athletes): continued with their regular training sessions.
Tests applied at the beginning and end of the period included:
e Speed (20 m sprint from a low start)
o Explosive strength (vertical jump)
e Specific endurance (20 m shuttle run test)
Results and Discussion
The experimental group showed significant improvements in all tested areas:
e Speed: average improvement of 7.5%
o Explosive strength: 12% increase in vertical jump
o Specific endurance: 13% improvement
The control group showed insignificant progress or stagnation. These results
demonstrate the effectiveness of a program focused on developing motor qualities through
methods integrated into technical and tactical training sessions.
Conclusions
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Optimizing motor capacity in handball requires the implementation of structured
programs that combine general physical preparation with game-specific exercises. The
significant progress recorded by the experimental group indicates that developing strength,
speed, and agility through functional and competitive methods can enhance athletic
performance and in-game effectiveness.

Scientific Analysis of Motor Tests in Junior Handball Players (Aged 14-16)

Assessing physical abilities in junior handball athletes involves applying sets of
motor tests. This report analyzes five specific motor tests — speed (20m sprint), explosive
strength (vertical jump), and specific endurance (20m shuttle run) — in terms of the motor
quality being measured, relevance to handball, validity and reliability as supported by the
literature, and interpretation of results for optimizing physical training. Each test is examined
based on current scientific evidence, with credible academic references supporting the
analysis.

Speed—20-Meter Sprint Test (Low Start) Motor quality assessed:

The 20m sprint test evaluates short-distance linear running speed, particularly
acceleration and maximum velocity over a short distance. The athlete starts from a crouched
position and sprints 20 meters as fast as possible. This test focuses on initial explosiveness
and achieving peak speed within the first 20 meters, which closely reflects pure speed and
lower limb reaction power. The recorded time (in seconds) indicates how quickly an athlete
can reach top speed over a very short distance.

Relevance to handball:

Sprint speed over short distances is essential in handball, a sport defined by explosive
actions, quick counterattacks, and rapid repositioning on the court. Handball players must
accelerate abruptly to break away from defenders or to exploit an open lane toward the goal
and often sprint 20-30 meters during fast breaks. A good 20m sprint time indicates a player’s
ability to outrun opponents in speed duels and to reach loose balls during counterattacks.
High sprint speed also contributes to defensive efficiency, allowing quick retreats and timely
marking before the opponent can shoot. Therefore, the 20m test is directly relevant, as speed
is a strong predictor of success in dynamic team sports, and modern handball demands
athletes who combine speed, power, and skill.

Validity and reliability:

Specialized literature confirms that the 20m sprint test has excellent reliability and is
a valid indicator of speed in sports. The coefficient of variation is very low (CV = 0.5-1.3%),
indicating minimal variability between test trials. Validity is supported by the strong
relationship between 20m sprint times and peak performance in team sports. For example,
among young footballers and handball players, the 20m sprint test correlates with success in
fast game actions and general speed levels. Furthermore, the 20m sprint is commonly used
in junior evaluation batteries, with well-established performance standards by age and
gender. As such, the literature regards it as a valid tool for assessing short-distance sprint
speed, especially given handball’s frequent and confined accelerations.

Interpretation of results:

Sprint time over 20 meters is interpreted according to age and performance level. For
juniors aged 14—16, a lower time reflects higher speed: for example, sub-3.2 second times in
boys at age 16 can be considered excellent (compared to around 3.1 seconds for senior
athletes). Improving the 20m time by even a few tenths of a second can be significant, as a
reduction of ~0.1-0.2 seconds may determine whether a player gets to the ball first or is
overtaken by an opponent. Coaches use results to identify the need for specific training
programs: a relatively weak time suggests the athlete should focus on explosive strength

2



Annals of “Constantin Brancusi” University of Targu Jiu, Education Sciences Series, ISSN
1844-7031, No. 1/2025

training and sprint techniques (e.g., varied starting positions, plyometric exercises) to
improve acceleration. Given the high reliability, even small differences (e.g., 0.05-0.1
seconds) are likely real and not random variations, allowing for accurate progress
monitoring. In the context of physical training, consistent improvement in the sprint test
indicates an effective training program, whereas stagnation may signal the need to adjust
methods for speed development (such as increasing leg strength or refining running
mechanics).

Explosive Strength — Vertical Jump (Sargent Jump Test)

Motor quality assessed:

The vertical jump (often tested through the Sargent Jump or Countermovement
Jump) evaluates the explosive strength of the lower limbs — that is, the athlete’s ability to
rapidly generate force to propel off the ground vertically. It is a direct measure of explosive
muscular power, the product of strength and speed, which is crucial in actions such as quick
take-offs. In the classic Sargent test, the athlete jumps vertically from a standing position,
and the height reached (the difference between the standing reach and the highest point
touched during the jump) indicates the level of explosive strength. Modern versions use
contact platforms or sensors to measure jump height more accurately, whether using arm
swing or a countermovement technique (a dip before the jump).

Relevance to handball:

Explosive leg strength is a vital quality in handball, as the game involves numerous
jumps for shooting (especially jump shots by backcourt and wing players) and defensive
blocks. A handball player with a good vertical leap can shoot over defenders or, conversely,
block opponents’ shots through high vertical jumps. Repeated jumping is integral to the
game, and greater explosive power translates into higher jumps, allowing better reach and a
competitive advantage. Additionally, explosive strength contributes to movement speed and
directional changes—greater muscular power gives more impulse with each step, positively
affecting agility and acceleration. Performance-level studies show that elite teams typically
have players with outstanding vertical jumps; for example, professional handball players
often achieve jumps of 50-60 cm or more, comparable to basketball players. Thus, the
vertical jump test is highly relevant for handball as it reflects the ability to perform key in-
game actions (shots, blocks, rhythm changes).

Validity and reliability:

Vertical jump measurement is a valid and reliable indicator of explosive strength, as
supported by numerous studies. Various devices (force platforms, photocells,
accelerometers) have been validated for measuring jump height in handball players,
confirming high test reliability regardless of the instrument used—as long as the same
system is consistently applied. Furthermore, the test has proven concurrent validity: vertical
jump scores strongly correlate with other indicators of lower-limb muscular power and
actual in-game performance (e.g., number and quality of jumps during matches). Research
highlights that vertical jump ability underpins many quick direction-change actions (agility)
— 1n fact, jumping ability is linked to directional speed. A study on elite handball players
found significant correlations between jump height and performance in agility tests.
Therefore, the vertical jump test is considered a benchmark for explosive strength. In the
context of junior athletes, test accuracy depends on protocol standardization (proper warm-
up, correct jump technique) — when these conditions are met, measurement error is low,
and results are reproducible, confirming the test’s reliability.

Interpretation of results:
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The height achieved in the vertical jump is interpreted as a direct indicator of a
player’s explosive power. For example, a 15-year-old junior who jumps approximately 45
cm demonstrates good explosive strength, while one who jumps only 30 cm may be below
the expected average, indicating a need for targeted physical training. Results can be
compared to normative values or the athlete’s previous performances. In training contexts,
if a handball player improves from a 40 cm jump to 50 cm, it marks significant progress,
with practical implications such as stronger jump shots and the ability to score over
defenders. Coaches can use this data to adjust training plans — a poor jump result suggests
the need for explosive strength development (e.g., plyometric training — box jumps, drop
jumps, bodyweight or barbell exercises involving explosive movement). Improved test
scores indicate the effectiveness of these methods, while stagnation may signal a
performance plateau or the need for new stimuli (e.g., training variation).
Moreover, interpretation should consider the player’s position: backcourt and wing players,
who frequently jump for shots, are expected to show higher values compared to, for example,
goalkeepers or pivots, where explosive force may also manifest in horizontal actions.
Importantly, improving explosive strength has additional benefits — better acceleration in
short sprints and enhanced anaerobic capacity are often observed, making the positive
interpretation of vertical jump improvements highly valuable in the context of handball
performance.

Specific Endurance — 20m Shuttle Run (Beep Test)
Motor quality assessed:

The 20-meter shuttle run test, also known as the “Beep Test” or Leger test (20m
multistage shuttle run), evaluates the athlete’s aerobic endurance, specifically their
cardiorespiratory endurance under intermittent conditions. The athlete runs back and forth
over a 20-meter distance, keeping pace with audio signals (beeps) that progressively increase
in frequency until exhaustion. This test estimates VO2 max (maximum oxygen uptake) and
assesses endurance under repeated effort with short recovery periods, simulating the
demands of an intense game. Thus, the main motor quality measured is game-specific
endurance, the combination of aerobic and anaerobic capacity required in intermittent sports
such as handball.

Relevance to handball:

Handball requires players to handle repeated high-intensity efforts throughout a
match (fast breaks, defensive transitions, prolonged offensive plays), with only brief active
or passive recovery periods. The 20m shuttle run test replicates this alternation between
effort and rest: the player runs back and forth over short distances, repeatedly changing
direction and accelerating—exactly as in a game, where efforts are not continuous like in
long-distance running but fragmented. Its specific relevance lies in the fact that a good score
on the beep test indicates a high capacity to sustain performance intensity throughout the
game. A player with strong aerobic endurance will fatigue more slowly towards the end of
the match, will still be able to sprint and jump effectively in the final minutes, and will
recover more quickly after high-intensity efforts.

In handball, where matches are often decided in the final moments, superior
endurance can offer a competitive edge—fit players can maintain a high tempo while
fatigued opponents lose effectiveness. Additionally, good aerobic endurance contributes to
recovery between anaerobic efforts (e.g., the brief rest after a sprint before the next play),
which is essential in intermittent team sports. Therefore, the 20m shuttle run is highly
relevant—it effectively simulates the metabolic demands of handball and serves as an
indicator of a player’s ability to maintain effort across an entire match.
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Validity and reliability:

The 20m shuttle run is one of the most widely studied field tests for aerobic capacity

and has been shown to be reliable and moderately to highly valid for estimating VO2 max.
Validity increases when other variables (age, sex, body weight) are considered, with
correlation coefficients (rp) ranging from ~0.78 to 0.95—indicating strong agreement
between test results and actual aerobic capacity. Among adolescents, the test remains useful,
though performance may be influenced by biological maturity. Meta-analyses suggest that
in children, validity improves when results are interpreted alongside other variables (e.g.,
age).
An added advantage is that multiple players can be tested simultaneously, minimizing
motivational variability and providing a competitive context. A military-based study
concluded that the 20m shuttle run is a reliable VO2 max evaluation tool, with minimal
average differences across repeated trials, though individual variance may reach up to 6
mL/kg/min between actual and estimated VO2 max.

Overall, the scientific community views the beep test as a gold standard among field
tests for cardiorespiratory fitness, widely used for its simplicity and ability to provide
consistent data on aerobic fitness.

Interpretation of results:

Shuttle run results are typically expressed as the level/stage reached or as estimated
VO2 max in mL/kg/min. For example, if a junior athlete reaches level 10 (i.e., completes
stages up to approximately 10 km/h), this corresponds to an estimated VO2 max of around
50 mL/kg/min (depending on protocol and estimation formulas). Higher levels reflect better
aerobic capacity. Coaches can use this data to assess whether an athlete has the endurance
required to sustain high-intensity play throughout a match.

If a player performs below expectations (e.g., dropping out early at a low level), this
suggests a weakness in general endurance and indicates the need to emphasize
cardiorespiratory training (e.g., medium-distance runs, interval training, prolonged
conditioning games).

Improvement in beep test scores after a training period signals increased VO2 max
and metabolic efficiency: the athlete can sustain high-intensity effort for longer. For
instance, progressing from level 9 to level 11 over several months would reflect a significant
endurance gain, translating to stronger second-half performance and faster recovery between
high-demand actions.

Normative data may also aid interpretation (if available for the age group): for
example, a VO2 max estimate of 55 mL/kg/min may be considered excellent for a 16-year-
old, while under 40 mL/kg/min might be insufficient at a competitive level. However,
coaches must remember that the beep test offers only an estimate—not a direct
measurement—and factors such as player motivation, test day conditions, or change-of-
direction skill can slightly affect performance. Nonetheless, the test remains highly useful
for guiding training programs: if an entire team improves its specific endurance (as shown
by higher shuttle run scores), one can expect enhanced game intensity and an edge over
physically underprepared opponents.

Estimated VO2 Max Based on Shuttle Run Level

This diagram illustrates the relationship between shuttle run test levels and the
corresponding estimated VO2 max (in mL/kg/min). The higher the level achieved during the
beep test, the greater the athlete's aerobic capacity. This data is useful for coaches to assess
whether players possess the necessary endurance to maintain high performance throughout
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a match. Improvements in test scores after training indicate increased metabolic efficiency
and better endurance.
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Conclusions

Motor assessment of junior handball players through these tests—speed (20m),
explosive strength (vertical jump), and specific endurance (20m shuttle run)—provides a
comprehensive overview of athletes’ physical profiles. Each test evaluates a different motor
quality, but all are interrelated and crucial for performance in modern handball, which
demands well-rounded athletes who are fast, strong, enduring, agile, and mobile.
From a scientific standpoint, the tests discussed have long been validated and are proven
reliable tools, enabling coaches to diagnose current fitness levels and monitor progress over
time.

Integrated interpretation of test results helps identify each player’s strengths and
weaknesses: for instance, one athlete may excel in explosive strength and speed but lack
endurance, while another may be agile but have lower flexibility. These insights guide the
personalization of training programs, contributing to the optimization of motor capacity
through targeted exercises that improve weaker areas while maintaining strengths.
Ultimately, a scientific approach to physical preparation—supported by validated tests and
evidence-based interpretation—translates into superior athletic performance and the
development of well-balanced handball players capable of meeting the physical demands of
high-level competition.
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