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Abstract
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The research problem was established through an examination of the half-
high sending, a fundamental skill in squash that i1s frequently utilized during
matches. Notably, there is a scarcity of research analyzing the half-high serve
using both qualitative and quantitative methods. To address this gap, the
researcher employed three-dimensional quantitative analysis to achieve more
reliable and precise results.

The primary objective of the research was to identify key biomechanical
variables associated with the half-high serve skill, evaluate accuracy through a
precision test, investigate the relationship between certain biomechanical
variables and accuracy, and identify performance errors through qualitative
analysis of national team players.

The researcher hypothesized that a significant correlation exists between
specific biomechanical variables of the half-high serve and accuracy, as well as
the presence of identifiable errors revealed through qualitative analysis among
national team players during the execution of the serve.

A descriptive approach was adopted, suitable for the study's nature. The
sample comprised seven players from the Iraqi squash national team, selected
purposefully. Data collection methods included measurement, scientific
observation, testing, and evaluation. The researcher analyzed scientific literature
to determine relevant variables and measured the players' mass and height. Each
player performed ten attempts of the half-high serve, with the best stroke selected
for both quantitative and qualitative analysis.

Scientific observation was conducted using five video cameras positioned
at various angles (side, front, and back) to capture the player's performance, with
two cameras specifically analyzing the ball's variables upon hitting the wall. A
one-meter measuring scale was utilized, and images were captured from three
angles to calculate the conversion factor from 1mage to reality, allowing for the
extraction of mechanical variables.

The software employed for data analysis included Adobe After Effects 2021, Free
Make Video Converter, ACD See, AutoCAD 2022, and Excel 2016. Statistical
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processing of the data was performed using SPSS to derive means, standard
deviations, and equations related to the mechanical variables.

The researcher reached the following conclusions:

l.

Accuracy is positively influenced by the displacement of the racket
at a specific speed during the main phase, resulting in an increased
actual path, speed, and momentum of the racket, which correlates
positively with accuracy.

Conversely, accuracy is negatively impacted when the racket is
displaced at a speed and momentum away from the body during the
main phase, as this distancing leads to a loss of power and fluidity in
movement.

. Accuracy is positively affected by the distance, speed, and force of

the ball's launch when struck by the player at a constant time (fixed
number of frames). The energy and momentum of the ball during this
phase are naturally derived from the laws governing these variables,
which share the same speed and mass.

The impact force and rebound force of the ball on the front wall
positively influence accuracy, as these are significantly correlated
with speed, a component of force. Energy and momentum also result
from the shared laws of force, momentum, and energy.

. Qualitative analysis variables (back weighting, racket angle, ball

striking, and head position) positively affect accuracy, as these
clements are essential steps in executing the skill, supported by
expert evaluations and scientific literature.

Based on these findings, the researcher recommended the following:

6.

Players should focus on the displacements and speeds of the racket's
center of gravity during the execution of the half-high serve.

Emphasis should be placed on the power of the stroke, which is vital
for surprising opponents and controlling play at the start of the point.

. Serving players should be encouraged to increase the racket's angular

speed, as this significantly enhances the accuracy of the half-high
serve in squash.

Players should work on correcting errors identified through
qualitative analysis of the serve.

10.Coaches are advised to pay attention to the biomechanical variables

that have shown a significant correlation with accuracy during
training sessions focused on executing the serve.



