© GeoSport for Society, volume 19, no. 2/2023, pp. 111-119, DOI 10.30892/ gss.1907-101

I GEOSPORT FOR SOCIETY
0 Scientific Journal founded in 2014 under aegis of University of Oradea (Romania), DITURA UMIYERSITAI
CIETY University of Debrecen (Hungary), University of Gdansk (Poland)

ISSN 2393-1353
Edited by Oradea University Press
1, University Street, 410087, Oradea, Romania

2 Journal homepage: hittp.//geosport.uoradea.ro

Development of speed, agility and strength in middle school
students

Mihai SANDRAY, Cristina Nicoleta ABODI2, Gheorghe Codrut BULZ!, Tudor
CACIORA3,Marius Alin MARINAU?

1. University of Oradea, Department of Physical Education, Sport and Physical Therapy, Department of Physical
Education, Sport and Physiotherapy, 1st University Street, 410087 Oradea, Romania, e-mail:
mihaisandra98@yahoo.com, bulz.codrut@gmail.com, marius.marinau@yahoo.com

2. Friedrich Schiller High School, 22 William Shakespeare Street, 410191 Oradea, Romania, e-mail:
cristina.abodi@yahoo.com

3. University of Oradea, Faculty of Geography, Tourism and Sport, Department of Geography, Tourism and
Territorial Planning, 1st Universitatii Street, 410087, Oradea, Romania, e-mail: tudor.caciora@yahoo.com

* Corresponding author

Citation: Sandra, M., Abodji, C.N., Bulz, G.C,, Caciora, T., & Marindu, M.A. (2023). Development of speed, agility and
strength in middle school students. Geosport for Society, 19(2), 111-119. https://doi.org/10.30892/gss.1907-101

Article history: Received: 28.09.2023; Revised: 20.10.2023; Accepted: 27.10.2023, Available online: 02.11.2023

Abstract: Physical education is the discipline in the school curriculum that can help in
different ways to educate and train children, young people and adults, contributing to personal
and professional development but also the activity through which the subject, performing
physical activities, becomes aware of his possibilities, in the conditions of success or failure,
in the struggle with oneself or with others, learning at the same time to know oneself better
and to know the world better. In the current conception, physical education and school sports
constitute one of the most important links of physical education. Due to the fact that students
in this educational cycle enter a stage of their lives characterized by profound morpho-
functional, motor and psychic transformations, their interest in movement is very high during
this period. The present study aims to develop speed, agility and strength, within the physical
education lesson, aiming to maximize specific means. The experiment includes the two groups,
control and experiment, thus following the interpretation of the results, the progress or
regression of the experimental group will be more obvious and easy to analyze, thus the
subsequent decisions regarding the content of the subsequent program being simpler,
following the previous evaluation. The physical education of the last period suffers in terms of
planning and organization of the proposed ones, and through the present paper we highlight
the fact that through a correctly carried out activity, positive results appear.
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Introduction

Practicing physical education in school fulfills a particularly important role in
the process of forming the student's personality, it ensures the formation of
knowledge, the ability for social integration, but primarily, the students' body must
acquire a series of physical qualities such as speed, skill, resistance, strength, but also
the formation and development of volitional, character, moral and hygienic-sanitary
traits (Demeter, 2005).

As an educational discipline, it has a predominantly formative character, aiming
at the preparation of subjects for life and emphasizing harmonious physical
development, the development of basic motor skills needed in everyday life, the
ability to transfer the motor skills acquired in the lesson to everyday life, as well as
the development of personality traits. However, the competitive nature of school
physical education cannot be excluded (Papp et al. 2019; Romero-Blanco et al.,, 2020).
This is illustrated both by the means used (sports, exercise games, competitions) and
by the students' participation in school sports competitions (championships
organized at school, sector, county, national level, cups, cross-country races (Dragnea,
2006).

The importance of physical education in the general process of preparation and
training of students is also revealed by the fact that it presents the only object of the
education plan which mainly has the role of acting in the field of development and
physical training, to establish and achieve a proper balance between intellectual and
physical effort, an element of great importance in the normal growth of youth (Erdely
et al. 2020; Gea-Garcia et al.,, 2020; Makhmudovich et al.,, 2022).

In physical education lessons with children of pubescent age, the main content
of the activity must be oriented towards the use of various means, intended to achieve
multilateral physical training. The use, in the training of children of this age, of as
many physical exercises as possible, with a different structure of movements and a
varied character of neuromuscular effort, will contribute to the development of
dynamic stereotypes, which engage the most important systems of the body.
(nervous, cardiovascular, respiratory system etc.). In these conditions, along with
obtaining a rich motor baggage, the maximum mobilization and development of the
body's functional capacity is achieved (Demeter, 2005).

In the secondary school cycle, due to the development of the body on multiple
levels, especially due to the increase in the plasticity of the cortex and the mobility of
the nervous processes of excitation and inhibition, the possibilities of improving all
motor qualities and especially speed increase, especially at 12 years for girls and at
13 years in boys. At the age of 12, the speed of girls is higher than that of boys, and
they will gradually increase their speed indices, gradually surpassing girls (Sandra et
al. 2022; Sudak et al., 2022; Domenico et al.,, 2022).

As a result of the development of the locomotor apparatus, along with the
speed, the skill obviously progresses, which is why puberty is called the age of skill.
Mobility has the lowest values at 12-13 years for girls and 13-14 years for boys, which
means that the movements are not performed with the appropriate amplitude, which
requires special measures during the lessons (Suhaili et al., 2019; Sandra et al. 2023).
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Resistance capacity is low, especially in the form of cardiovascular resistance,
which requires a systematic action for its development. Preferably, the resistance will
be acted upon in a strength or speed regime that engages large muscle groups (back,
upper limbs, lower limbs) and allows the unhindered activity of the cardio-
respiratory apparatus, without demanding it to its maximum possibilities (Ilies and
Caciora 2020; Moore et al,, 2022).

Speed, agility and strength

Speed, with its various forms of manifestation, is a particularly important motor
quality in physical education and beyond, which is involved directly or in combination
with other qualities, determining success in many cases. To develop speed in all its
forms, it is recommended to use competition elements, which increase efficiency, but
you can also use different games and relays with the content of running, different
jumps and distance or precision throws (Epuran, 2001).

Continuing with the age between 10 and 15 years, through appropriate training,
reaction speed indices equivalent to those of adults can be reached, and by increasing
the capacity for anaerobic effort, it is possible to intervene on the development of
movement speed, as well as the speed in force mode (Leon, 2010).

For the development of speed, all the movements that make up the content of
the means of physical education can be used, performed at maximum speed in normal
execution conditions, in easy conditions to increase the execution speed and in
difficult conditions to increase the effort performed at maximum speed (Savescu and
Sandra 2023). Both in school physical education and in performance sports, superior
results cannot be obtained without proper training of all muscle groups. Most of the
time, strength conditions the manifestation at a high level of the other qualities, as
well as motor skills (Skitnevskiy et al.,, 2020; Bulz et al. 2023).

The set of factors that influence muscle strength is diverse and at the same time
broad, which imposes in the development process a series of methodical measures,
which favor the conditions created by their existence or diminish them. Strength
development in children (especially during periods of intense growth) is achieved
with some restrictions due to morpho-functional peculiarities (Kérmendi et al. 2022).

In the process of developing this motor quality, the particularities of growth and
development of the human body will be taken into account until around the age of 11-
12 years, both in girls and in boys, a similar evolution of strength indices is recorded;
this remains valid only until this age (puberty), because strength development is
achieved due to neuromuscular coordination, not yet being influenced by the
secretion of anabolic hormones, between 10 and 15 years old you can use exercises
in which the load is your own body or weights of about 1-2 kg; up to the age of 14, the
force-speed couple can be developed without restrictions (Sabau et al. 2023).

Materials and methods

In the present experiment, we aimed to carry out a comparative study on the
development of motor qualities - speed/agility/force (explosive) - in secondary
school students, grades 7 and 8. In this idea we set out to design, apply and evaluate
a program for their development.

113



Mihai SANDRA, Cristina Nicoleta ABODI, Gheorghe Codrut BULZ, Tudor CACIORA ,Marius Alin MARINAU
DOI10.30892/ gss.1907-101

The judicious application of the means and methods of developing explosive
speed and strength in secondary school students (7t grade), during a 14-week
training program, will significantly improve the manifestation indices of the two
targeted motor qualities.

The students of the 7th grade A (experimental group) and 7t grade B (control
group) participated in the study, consisting of 17 students (7 girls / 10 boys),
respectively 20 (8 girls / 12 boys).

The experimental group with an average age of 13.2 years, and the control
group 13.3 years.

Tests used

Standing long jump, performed to evaluate the horizontal explosive force of the
lower limbs, anaerobic alactic power of the lower limbs.

The "T" test, monitoring the development of speed with a change of direction of
the subject.

The "Zig-Zag" test, assessment of agility, ability to move with rapid changes of
direction at different angles, balance, acceleration and deceleration. This test aims to
monitor the development of the athlete's speed and agility.

Sprint 4x10 meters, with a standing start (Shuttle 4x10 m.), assessment of
agility, ability to move with rapid changes of direction, combining muscular strength,
explosive strength, starting strength, acceleration, and deceleration.

Throwing the medicine ball (3 kg) with two hands above the head, evaluation
of the explosive force of the upper limbs and the trunk.

Physical education through its different forms of organization and due to its
formative character, contributes to the harmonious development of the creative
spirit, the desire for affirmation and overcoming or self-transcendence. Thus, our
activity wants to develop the motor qualities targeted in the present experiment
through and with the help of the activity within the physical education lesson.

The activity was carried out over a period of 3 months, in the present study the
two 7t classes were included, with a total number of 37 students, of which the
experimental group consists of 8 girls and 12 boys, and the group control 7 girls and
10 boys.

In the experimental group, intervention was carried out during the proposed
program, during physical education classes, being equivalent to two weekly
interventions of 20-30 minutes each, on Mondays and Wednesdays.

The methods used in the present study are the following: jumping on the
gymnastic bench alternately, jumping over fences of different sizes, standing long
jump, and squat long jump, these elements were used for the development of
explosive force.

Exercises for speed development were performed at the beginning of the
lesson, after the warm-up, and those for lower body strength at the end of the lesson.

For the development of agility, the means used were, various variants of moving
in aladder followed by accelerated running over different distances in zig-zag, slalom,
lateral movement left/right, running with changing the direction of movement,
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forwards and backwards, (4F+1B), left right and 1800 turns with continued
movement (left/right).

For the development of the explosive force of the upper body, the means used
were exercises with the elastic band, push-ups, but also throwing the soccer ball and
throwing the medicine ball of different weights.

As in the case of the previous program within the lesson of each training cycle,
for Wednesdays we used the same principle for the training program, at the beginning
of the lesson the exercises aimed at developing agility were carried out, and the end
of the lesson being reserved for the exercises that have in mind the development of
the explosive strength of the upper body, through the means presented in the
previous table.

Results and discussions

In the first test in this work, namely the "T" Test according to the figure 1, we
can see that following the application of the proposed program, a significant
difference is observed between the averages of the initial and final tests for both girls
and boys. If we compare the progress achieved by the girls' group, the average of the
two tests in the experimental group shows a progress of 1.05 seconds, while the
progress of the control group is 0.83 seconds, which is higher in the experimental

group.

16 W 1.T—nitial testing
B F.T.—Final testing
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Figure 1. Representation of the values obtained in the initial and final tests at the speed and
agility tests

Also in the speed trial, at the shuttle 4x10m. The averages of the initial and final
tests are presented in figure 1, where the mean value of boys shows values above
those of girls. However, the progress of the experimental groups, girls and boys
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respectively, is above that of the control groups, 0.98 seconds experimental girls with
0.78 seconds control, and experiment boys 1.88 seconds with 1.39 seconds.

Looking at the progress in the "Zig-Zag" test from the averages of the two tests,
we observe the following aspects: the girl group experienced a progress of 1.44
seconds, while the control group 0.99 seconds. And in the case of boys, even if both
values from the two tests show better values compared to those of the control group,
the progress of the control group is 0.07 seconds better, a statistically insignificant
value.

7 m L.T—Initial testing
B F.T—Final testing
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Girl EX. GirlC.  BoyEX. BoyC. GirlEX. Girl C.  BoyEX. BoyC.
Long Jump Throwing the ball 3kg.
mET 142 1.41 1.71 1.66 4.68 4.88 5.13 4.78
u LT 1.52 1.47 1.85 1.71 5.66 5.54 6.06 5.69
Figure 2. Representation of the values obtained in the initial and final tests at the strength
tests

For the first sample aimed at evaluating the strength of the lower limbs, we
notice after the analysis of the averages obtained during the tests that: the groups of
boys, experiment, but also control exceed the values of girls, where in both cases the
experimental groups present results above the control ones.

When throwing the 3 kg medicine ball. The averages obtained after performing
statistical-mathematical calculations show us a greater progress of the experimental
groups, thus for girls 0.98 meters compared to 0.66 meters the control group, and for
boys the results are somewhat closer regarding the progress, experiment 0.93 meters,
control 0.91 meters (Figure 2).

The values represented in figure 3 represent the standardized difference
between the averages and highlight whether this difference is statistically significant.

This is a method by which the level of efficiency achieved after the training
period can be found. For the difference to be considered small, this value must be less
than or equal to 0.2, for an average group efficiency this value must be between 0.2-
0.8 and for a statistically high efficiency this value must be greater than or equal to
0.8.
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T.Test Shuttle Zig-Zag Long Jump Throwing the ball
3ke.
Figure 3. Effect size values for each group at the five tests

In the case of the experimental groups at each control sample, the effect size in
the case of girls was between 0.86 and 2.55, and in the case of boys 0.59 and 2.36. In
the control group, only in four of the five control samples, the effect size was large,
above 0.8, in boys between 1.15 and 1.23, in girls between 0.89 and 1.83 and in two
samples of control the effect size was medium, boys registering values between 0.31
and 0.51 and girls between 0.46 and 0.48.

Through all that has been mentioned in the previous lines, we can state that the
effect size is large, which justifies us to say that we are dealing with a significant
difference between the means of initial and final testing.

Conclusions

Physical development, respectively the development of motor skills in the
physical education lesson must be a main and priority objective of young people's
training, so that it becomes a solid basis for their activity in everyday life or later
sports.

In the speed/agility tests there was a progress between 0.81-1.88 seconds in
the three tests, in the case of the experimental group, the progress being between
0.78-1.39 seconds, we observe a better progress of the experimental group. The data
we collected, and the results obtained in this study demonstrate that the training
process was effective in developing the targeted motor qualities, so as can be seen in
the tables above for all the tests performed, a significant progress was made for the
experimental group, by the value between the averages and by the percentage
difference calculated for each sample.

Another conclusion that emerges from the values recorded for both the
experimental and control groups confirms that our activity was effective, thus the
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effect size largely presents values greater than 0.8, the percentage being higher in the
group experiment, which confirms that the difference between the averages recorded
in the two tests, initial and final, is significant from a statistical point of view.

After all the work done, but also through the lens of the interpretation of the
results previously presented in the present study, the group that participated in the
proposed program achieved a progress over that of the control group, a fact
highlighted by the calculation of the size of the effect highlighted in figure 3, but also
in the figures 1 and two where in each sample of the final test the experimental group
obtained results above those of the control group.
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