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ARTICLE INFO It seems that aerobic exercise in water is more effective in promoting motor
fitness factors due to its greater resistance force compared to the dry
environment. Accordingly, the aim of this study was to compare the effect of
aerobic exercise in water and land on the physical fitness of inactive girls.

Thirty non-athletic girls were randomly divided into two groups water and Land
(n=15), and performed aerobic activity for six weeks (3 sessions/week) with 60-
70% of maximum heart rate. Before and after aerobic activity, was calculated
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— reaction (reaction time test), and the balance (static balance test). For compare
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Motor fitness, Water, Land way ANOVA (p<0.05).

After aerobic activity (water and land) compared to before, significant
improvement was found in the values of explosive power (p=0.001), agility
(p=0.001) and static balance (p=0.003), while the comparison of training in
water and land did not show a significant difference (p>0.05).
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Extended Abstract

According to the two general goals of physical fitness, physical fithess factors are
classified into two categories: health-related factors and skill-related factors, and after
that, skill-related physical fitness is divided into six categories (agility, balance,
coordination, power, speed, and reaction time). These factors are capabilities that help
a person in the optimal implementation of sports activities (1). In line with the above
physical fitness factors, explosive power and speed along with high agility are
considered key and important factors in sports activities, and compared to other
physical fitness factors, they have more effects in improving the performance of speed
and strength athletes (2). Among the other most important factors of physical fitness
related to sports performances is agility, which causes better performance in
performing sports skills and less injury in athletes (1). Agility skill is more influenced
by strength, reaction, maintaining balance and coordination (6), and usually athletes
who have good speed, power, and strength have more agility ability (2). The ability to
maintain the stability or balance of the body in a fixed position is called static balance.
It has been proven that the force of buoyancy in water works against gravity, and it
can act as an auxiliary, resistance or support force (12). Reaction time or reaction time
is the time interval from the moment a stimulus enters or the signal arrives in an
unexpected and sudden way, until the time the response to that stimulus starts, in fact,
this data is a very sensitive and objective parameter and represents motor and
cognitive performance, and having a short reaction time is very important and
increases sports skills (7). The final goal of most different sports exercises is to expand
the strength of athletes, or in other words, to increase the speed of force production,
which requires increasing the amount of force produced by the muscles and also
reducing the amount of time required to produce force (14). Due to the fact that the
resistance force of water is greater than that of air and most movements are performed
in water with greater resistance, it may have a greater effect on increasing muscle
power (9). In a study, it was stated that due to the higher viscosity of water than air,
most of the movements in water take place with greater resistance (16). Also, more
specifically, other researches in the field of swimming and plyometric exercises in
water and on land have shown that the implementation of sports exercises in water
improves the start of swimming, swimming record of breaststroke and backstroke, and

the muscular strength of swimmers (15). Considering that the improvement of
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anaerobic or explosive power is directly related to the improvement of strength and
speed (15), therefore, knowing what training environment improves explosive power
and other skill-related factors is essential, and whether it is better to perform exercises
in water or on land, is a challenging issue.

Methodology

Thirty non-athletic girls (18-25 years old) were randomly divided into two groups of 15
people: water and land. The subjects performed aerobic activity for six weeks, 3
sessions per week, and 45 to 60 minutes per session with 60 to 70% of maximum
heart rate. On even days of the land group and odd days of the water group, the
subjects did aerobic activity at 19:00. In each training session, the subjects ran calmly
for 5 minutes, then 5 minutes of stretching, the next 35 to 40 minutes, aerobic activity
(aerobic movements) with 60 to 70% of the maximum heart rate, and the last 5
minutes. Back to the initial state was implemented.

Before and after aerobic activity, their explosive power using the vertical jump
(Sargent), agility by 4x9 test, reaction by reaction time test, and the balance by static
balance test was calculated. For compare pre- and post-test, and to compare post-
test results in water and land, One-way ANOVA with p<0.05 was used. Statistical
testing was performed by SPSS version 20, and the graph were drawn by Excel 2013.
Findings

When comparing the results of the explosive power test, by the statistical method of
one-way analysis of variance, it was found that the subjects of the present study in
both water and land training groups, compared to before the implementation of six
weeks of aerobic training, had a significant increase in the maximum had their
explosive power (p=0.001). While the comparison of training groups in water and on
land did not show a significant difference in maximum explosive power (p=0.23)
(Table1) (Fig2). The results before and after performing six weeks of aerobic activity
in both water and land environments, a significant difference were observed in agility
values (p=0.001), and static balance (p=0.001), but when compared, was no
significant difference between the training groups in water and land (Table1) (Fig 2&3).
After comparing the training groups with six weeks of aerobic activity, and also
comparing between the water and land environments, no significant difference was

observed in the reaction speed values (p=0.06) (Table1) (Fig2).
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Discussion

The results of the present study showed that the explosive power values of non-
athletic girls increased significantly after performing six weeks of aerobic activity in
both water and land training groups, while not observed a difference between exercise
activities in both water and land environments. The results of the research stated that
due to the greater stickiness of water compared to air, the performance of movements
(introverted and extroverted) is performed with greater resistance, although it is
possible that due to buoyancy and reduced pressure on the joints, resistance Water
should also be adjusted (16). According to these findings, it seems that the increase
in the explosive power values of inactive girls in the water environment is due to the
higher hydrostatic pressure of the water, and in the land environment due to the
increase in the pressure of gravity on the muscles and joints. After six weeks of aerobic
training in both water and land environments, a significant improvement was observed
in the girls' agility record, and there was a greater numerical improvement in the land
training group, which was not statistically significant. In fact, explosive power and
speed along with high agility are considered key factors in exercise activities (2), and
it seems that the greater resistance of the aquatic environment, and the increase in
coordination and integration of movement units, the improvement of this component
has been effective (16). The results of the studies stated that water, due to its physical
advantages, is one of the suitable alternative methods for improving balance control,
and also the auxiliary factors of hydrostatic pressure and buoyancy in water, allow
training in the water environment compared to The land environment is more effective.
Researchers stated that exercises that increase the strength of lower limb muscles
can be more effective on static or dynamic balance. Researchers stated that exercises
that increase the strength of lower limb muscles can be more effective on static or
dynamic balance. Increasing the coordination and integration of movement units, as
well as increasing the inhibition of opposing muscles, which ultimately improves
neuromuscular responses, and in this way can improve the level of balance (9). Due
to the fact that there is no static resting position in the water, therefore the muscles
are constantly active to stabilize the body positions, so it is possible that this problem
of stabilizing the positions allows the person exercising in the water to gain strength,
flexibility- Acceptability and most importantly improve the balance. Also, due to its

higher viscosity, water has more resistance than air, so it increases the sensory
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feedback and increases the sense of physical awareness. Exercising in water may
provide conditions to challenge the balance system by stimulating the senses involved
in balance and thus be effective in improving people's balance (18). Appropriate and
quick reaction to the auditory stimulus is very important, especially in sports
competitions, and it has been stated that this component is affected by physical
fitness, as well as people who have a stronger neuro-muscular system, photo speed
They have a higher function (4). Therefore, in any type of sport and activity where a
person needs a quick and correct reaction to make a decision and execute a suitable
movement, improving prediction skills and reaction time can help in improving
movement control. In general, it seems that the implementation of aerobic activity in
the water environment is capable of improving the components of explosive power,
agility and static balance, while it does not have a significant effect on the reaction
speed.

Keywords: Motor fithess, Water, Land
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