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Abstract
"The relationship between the electrical activity of some arm
muscles and a number of biomechanical variables and the speed
of motor response and accuracy of the thrusting movement of
foil fencers"

Supervisor Researcher
Assist.Prof.Dr Nashat Bashir Ibrahim Muhammad Muqdad Salem

The study aimed to identify the following:
The relationship between the electrical activity values (the subject of
the research) of some of the muscles of the biceps muscle and the
values of the motor response speed test for the lunge movement among
national team players (national and Olympic) in foil.

- The relationship between the electrical activity values (the subject of
the research) of the biceps muscle and the values of the accuracy test
for the lunge movement among national team players (national and
Olympic) in foil.

- The relationship between the values of several biomechanical variables
(the subject of the research) and the values of the motor response speed
test for the lunge movement among national team players (national and
Olympic) in foil.

- The relationship between the values of several biomechanical variables
(the subject of the research) and the values of the accuracy test for the
lunge movement among national team players (national and Olympic)
in foil.

The researcher used the descriptive approach with the correlational method
for its suitability and the nature of the research. The research community
consisted of players from the national teams (the national team and the
Olympic team) for the sports season (2023-2024), numbering (8) players, with
(4) players for each, registered with the Iraqi Fencing and Modern Pentathlon
Federation. The research sample was deliberately selected and consisted of
(6) players, (2) of whom were from the national team, and (4) of whom were
from the Olympic team after two players were excluded from the national
team due to injury. Thus, the research sample represented (75%) of the
research community. The researcher used interviews, testing, measurement,
and analysis as means of collecting data. In the experiment, the researcher
used two digital cameras, the first (mobile) type (iPhone 14 pro max) with a
speed of (240 images / second). The goal of using this camera was to
photograph the player for the purpose of analysis and extracting
biomechanical variables. Through this camera, two shots were taken of the
drawing scale, one horizontal, and the other vertical, at the location where the
variables would be measured. The biomechanical camera was a Sony RX100
7, with a speed of 1000 frames per second. The aim of this camera was to
monitor the speed of motor response time and the degree of accuracy in each
area through a single touch performed by the player on the device. Before
starting the test for each player, the sensor was installed on the four targeted
muscles to measure their electrical activity. The distance of the EMG device
connected to the computer was 3.30 meters from the player to ensure good
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reception of the EMG signal. The videos were also cut according to the five
areas using the VLC media player program, and the( Kinovea 2023 1.2)
kinetic analysis program was used. The study included a number of
biomechanical variables and was statistically processed using the Excel and
SPSS programs. In processing and extracting the research data, the researcher
used the arithmetic mean law, standard deviation, percentage, and the simple
correlation law (Person) to find correlation relationships, and the Shapiro-
Wilk test for the normal distribution of the research sample members. The t-
test value for independent samples and analysis of variance were used.

The researcher reached the following conclusions:

1. Motor response speed is positively affected by increasing the peak and
area variables of the biceps brachii EMG activity during the lunge
movement on the middle region (T3), while accuracy is positively
affected by increasing the mean variable of the biceps brachiit EMG
activity during the lunge movement on the middle region (T3).

2. The shoulder angle of the armed arm in the lunge position affects motor
response speed during the lunge movement on the lower left region
(T4), while the wrist angle of the armed arm in the lunge position
affects motor response speed during the lunge movement on the lower
right region (T5).

3. Motor response speed is positively affected by decreasing horizontal
displacement of the fly's head from the target during the lunge
movement on the lower left region (T4).

4. A low center of gravity, whether in the ready or lunging position,
significantly impacts accuracy when performing a movement on the
upper left area (T1), while the right ankle angle in the lunging position
significantly impacts accuracy when performing a movement on the
upper right area (T2).

5. Accuracy is positively affected by a decrease in horizontal body
displacement from the target when performing a lunge on the middle
area (T3).

In light of the research findings, the researcher recommends the
following:

1. The need to pay attention to electrical activity variables and
biomechanical variables that did not achieve significant correlations
with motor response speed and accuracy tests in order to improve the
level of technical performance in fencing, while attempting to stabilize
and develop variables that achieved significant correlations.

2. The need to analyze movement physiologically and mechanically from
time to time and identify the pros and cons to achieve maximum test
efficiency.

3. The need to involve coaches, players, and trainers in training and
development courses that will enhance the level of technical
performance in the event.



