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abstract

The effect of simultaneous and sequential exercises of
the phosphagin and lactate energy systems on a number of physical

and functional variables and achievement in the 200—meter sprint for

juniors
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The 200-meter sprint competition is one of the athletics
competitions in which the exercising curricula depend greatly on the
physiological foundations related to the two energy production systems
(phosphagin and lactate). As the athletes of this distance face difficulty
and inability to keep the speed because of muscles great exhaustion
and lactate accumulation at the end of the race. Therefore, the coaches
focus in the exercise on developing the characteristic of prolonged
speed due to its great contribution to the achievement, as well as the
development of the maximum transitional speed. However, these
coaches may differ in choosing the appropriate scientific method for
energy production systems related to the simultaneous and sequential
exercise of the two anaerobic systems (phosphagin and Iactate), as

sequential exercise works to develop the work of the phosphagin and



lactate systems through speed and lengthening exercises that help the
athlete increase the energy stock and activate the working enzymes. As
for simultaneous exercise, it works to develop the two systems too
through repetition of the exercise with daily exercising units with half the
repetitions despite the standardization of the exercise volume, which
works to increase the pressure on the two systems, increase the energy
supplying efficiency for both systems together and adapt the athletes to
gradually move from one system to another in the 200—-meter sprint, as
well as adapting the athletes to work with the greatest lactate tolerance.
Therefore, the researcher found that there is a need to conduct this
study in order to determine the preference of the simultaneous and
sequential exercises of the phosphagin and lactate systems by
developing the two characteristics of speed and prolonging of speed,
and by reaching results that may benefit the coaches and give them
scientific indicators with information to improve the level of achievement

of the 200—meter sprint for juniors.

The research aims at the following:

Detecting the significance of statistical differences in a number of
physical and functional variables and achievement in the 200-meter
sprint for juniors between the pre\post- tests of the first experimental
group that used simultaneous exercise of the phosphagin and lactate
energy systems.

Detecting the significance of statistical differences in a number of
physical and functional variables and achievement in the 200-meter

sprint for juniors between the pre\ post-tests of the second experimental



group that used sequential exercise between the phosphagin and lactate
systems.

To identify the differences in a number of physical and functional
variables and achievement in the 200-meter sprint for juniors between
the two research groups that used simultaneous and sequential

exercises for the phosphagin and lactate systems in the post-test.

The researcher used the experimental approach due to its
suitability to the nature of the research. the research experiment was
carried out on a sample of junior short-distance runners in Nineveh
Governorate of the 2022 sports season, the number was (12) runners.
This sample was divided into two experimental groups in a deliberate
manner, with (6) runners for each group. Homogeneity of the research
sample was conducted in the variables of chronological age, exercising
age, height and weight. Equivalence was also conducted between the
two research groups in physical and functional variables and

achievement in the 200—meter sprint.

An experimental design was used by using two equal groups, with
deliberate selection and distribution of pre\ post-tests. The research
procedures included the design of two different exercises. The first is
simultaneous exercise for the phosphagin and lactate systems and the
second is the sequential exercise between the phosphagin and lactate
systems. The researcher conducted two identifying experiments. The
first one was to recognize the rest period among repetitions and among
exercises, as well as identifying the number of repetitions for each

exercising distance for both exercises, as well as determining the total



time for each exercise by conducting an exercising unit for each group.
The second one aimed at recognizing the appropriate time that is taken
to perform the test and the possibility of performing it. In addition to
recognizing the assisting working team and their understanding of how
to work, the timing, and the method of registration, in order to distribute

the physical tests accordingly.

Later on, pre—tests and pre-measurements were conducted, then
the two simultaneous and sequential exercises were implemented. The
implementation of the two exercises took (9) small cycles consisting of
two medium cycles, and each medium cycle contained (3) small cycles
with the formation of a load movement (2: 1) in each medium cycle, with
(4) exercising units in one small cycle, after which post-tests and post-
measurements were conducted with the same steps and procedures that

were followed in the pre—tests and pre-measurements.

To extract the results, the statistical program (SPSS) was used,
and the following statistical methods were relied upon: (the arithmetic
mean, the standard deviation, the (T) test for related samples, and the
(T) test for independent samples), in addition to the percentage, the

torsion coefficient, and the effect size law (Cohen de) and (eta square).

The researcher conducted the following conclusions:

— The simultaneous exercise of the phosphagin and lactate systems
that was carried out by the first group produced significant progress in
all physical variables that were dealt with in the research, namely
(maximum transitional speed, speed prolonging, explosive power for the

two legs, significant power of speed for the two legs, and power



prolonging for the two legs) and significant progress in the functional
variables (heart rate after the 200—-meter sprint, the level of lactate after
the 200-meter sprint, and anaerobic capacity) and a significant
progression in completing the 200-meter sprint.) the effect size was
large (L)

— The sequential exercise between the phosphagin and lactate systems
that was implemented by the second group produced significant
progress in all the physical variables dealt with in the research, which
are (maximum transitional speed, speed prolonging, explosive power for
the two legs, significant power of speed for the two legs , and power
prolonging for the two legs) and significant progress in the functional
variables (average of the heart rate after the 200—meter sprint, the level
of lactate after the 2(00—meter sprint, and anaerobic capacity). Also a
significant progression in the completion of the 200-meter sprint, and
the effect size was large (L).

— The simultaneous exercise of the phosphagin and lactate systems,
that was carried out by the first group, did not produce significant
progress in the exhaustion indication, and the effect size was small (S)

— The sequential exercise between the phosphagin and lactate systems,
that was carried out by the second group, did not produce significant
progress in the exhaustion indication, and the effect size was medium
(M).

— Despite the significant progress that occurred for the two research
groups after the implementation of the simultaneous and sequential
exercises in all physical variables and the majority of functional variables

and achievement in the 200—meter sprint, the statistical results did not



show any significant superiority of one of the two groups over the other
in all the mentioned variables, but there was a large effect size (L) for
the power characteristic of the speed of the two legs, and a medium
effect size (M) for speed prolonging and power prolonging of the legs
and heart rate after the 200-meter sprint, and a small effect size (S) for
the explosive power of the legs and the level of the lactate after the

200—-meter sprint. All the effects were in favor of the simultaneous

group.

The researcher recommended a set of recommendations, the most
important of which are:

— The possibility of using the simultaneous exercise of the phosphagin
and lactate systems in order to put pressure on the two systems
mentioned in the exercise units to develop the characteristics of the
maximum transitional speed and speed prolonging and the transmission
of the effect of the exercise on other physical characteristics such as
explosive power, the power -characteristic of speed, and power
prolonging, as well as improving achievement in the 200-meter sprint.

— The possibility of using simultaneous exercise of the phosphagin and
lactate systems in order to put pressure on the two systems mentioned
in the exercise units to improve the functional aspect, especially as the
research proved that there is a functional improvement in heart rate and
the level of lactate after a 200—meter sprint.

— The necessity of relying on the principles of sports exercise, such as
privacy, gradual exercising, continuation of the exercise, and other

principles.



