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Performance versus height in Freestyle swimming in girls of
10 years
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ABSTRACT

Introduction: The Freestyle swimming is currently known as the fastest within the competitive environment. Objective: The objective of
this study was to investigate the performance differences in Freestyle swimming of female children of 10 years old, relating total time of
swim and stature, in a distance of 25 meters. Method: Participated in the study 10 female children of 10 years old. The task was to swim
25 meters, as fast as possible in Freestyle swimming and, beyond this measure, was used anthropometric measure related to height.
Was conducted a Pearson Correlation test. Results: The results showed that the correlation is inversely proportional (negative), weak and
non-significant, in other words, swim faster has no effect on the subjects’ height in the total duration of the swimming. Conclusion: The
results indicate that there is no relationship between performance and height for girls of 10 years in the Freestyle swimming.
Keywords: Performance, Height and Freestyle.

INTRODUCTION
Swimming involves four different methods of swimming:
Freestyle, Backstroke, Butterfly and Breastroke. Swimming
demands great strength of arms and legs on a fluid surface for
propulsion generation. Swimming demands different efforts
between training and competition. While the swimmer can
swim for several hours in the day, in training, a speed test
can last a very short time,(1) between 21 and 49 seconds, for
example.
Swimming has been investigated in different perspectives
since the twentieth century, in order to determine what is the
most relevant aspect of the skillful swim.(2) Most of the studies
involved the Freestyle swim because it is the most practiced.
The Freestyle swimming can be understood as a complex
system, since it comprises the realization of these components:
action of arms, legs, trunk and breathing, in interaction.(3)
The speed in swimmers, in the competitive and in training
environment, has been of great interest for the trainers and
researchers.(4,5,6,7,8)
The study of Chollet et al.(4) is considered a mark in the
research of the Freestyle swimming, with the speed variable.
In this study, the authors proposed the coordination index
of the Freestyle swimming (IdC) and verified that the IdC
varies according to the speed of swimming and the skill level.

The objectives of this study were to: a) describe a new tool
to measure coordination between arms in IdC; b) analyze the
existence or not of variations in the synchronizations between
the arms, as well as, arms and legs, for different speeds and
levels of performance. A total of 43 swimmers (29 male and
14 female), 20 years of age, were divided into three distinct
skill groups. The task was to swim three times a distance
of 25 meters in maximum speed, simulating, respectively,
the tests of 800, 100 and 50 meters. Throughout 10 meters
(from 12,5 metros to 22,5 meters) the athletes were instructed
to swim in apnea to not affect the IdC. To avoid the effect of
fatigue there was a rest period of 2 minutes and 30 seconds
between attempts. Swimmers were divided into 3 groups
(high, intermediate and low skill level) according to the level
of performance in the swum distances. The results showed
that, for the speed referring to the distance of 800 meters, the
coordination found was the sliding one for all groups. In the
simulation of the tests of 100 and 50 meters, the most skilled
group adopted the standard synchronization for opposition,
which did not occur in the group of less skilled swimmers. Also,
as the swim speed increased, because the simulated tests were
shorter, the more skilled group increased the relative timing
of the propulsive phases of the strokes (40%) more than the
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less skilled group (24%). Finally, only the group considered high
level of ability was able, with increasing speed, to decrease
the relative length of the recovery phase. Together, the results
indicate that these stroke changes are a feature used only by
skilled swimmers to generate longer periods of propulsive
force application.
In addition to speed, other variables are intensively
studied, such as the effect of different variables on the stroke
(eg, variant and invariant aspects in the stroke), path and the
effect of breathing on the stroke of the Freestyle swimming.(2)
The aforementioned studies, together, present an advance
in the knowledge about the Freestyle swimming, since, in
synthesis, the results presented level of skill, speed and course
as variables that influence the standard of Freestyle swimming
and, consequently, the performance of the subject.
However, most of the aforementioned studies were
performed in experimental situations, i.e., far from a real
situation, which can lead to controversial results in the real
world. Real situations of competitions present stressors
factors, such as adversary, crowd, sponsor, coach, among
others, that can lead to results different from those previously
mentioned. Therefore, the aforementioned results cannot be
generalized. Moreover, the above mentioned studies were
carried out, for the most part, with adults. This fact is due to
the search for answers from skilled subjects.
To be characterized as skillful, the subject must be able
to present greater stability for some variables, such as swim
speed, turnaround time, frequency and length of the strokes,
when compared with other groups. In addition, in order for
the subject to be considered skilled or expert, he needs at
least 10 years of intensive practice.(9)
However, children are already able to participate in
studies, because they present spatial organization of the
movements according to the technique that characterizes
the Freestyle swimming, (10) depending on the age group
(between 8 and 10 years of age) do not undergo biological
influences that occur in the pubertal period.(11) Therefore,
Tertuliano et al. (8) conducted a study with the purpose
of investigating the differences in speed in the Freestyle
swimming of male children and to relate the results of
performance with the stature of the subjects using the
competitive environment (Swimming Festival of School of
Physical Education and Sport of the University of São Paulo –
EEFE-USP). Eleven boys aged 10 years participated in the study.
The task was to swim 25 meters, Freestyle swimming, as fast
as possible in the competition. In addition to this measure,
anthropometric measurement related to height was used. The
Pearson correlation test was conducted. The results showed
that the correlation is positive and moderate - swimming faster
is positively correlated with the height of the children. The
authors concluded that the greater stature is not determinant
for a better performance in tests of Freestyle swimming for
10 years children.

Tertuliano et al.(8) used only boys. So, will the hypothesis of
Tertuliano et al. (8) have similar results if it is applied in female
subjects with 10 years?
Thus, the objective of the present study was to investigate
the differences in performance of 10-year-old female children
in Freestyle swimming, relating total swimming time and
height in a distance of 25 meters at a Swimming Festival of
EEFE-USP.
METHOD
The study was composed of 10 female children, with
10 years old, swimming students from various schools and
participants of the Swimming Festival of the School of Physical
Education and Sport of the University of São Paulo (EEFE-USP).
The procedures were conducted by signing the Free and
Informed Consent Term (TCLE) by the responsible of the girls.
The present study was approved by the Ethics and Research
Commission of the Hospital and Rehabilitation Center of AACD
(number: 430.624).
For this study were used tests of Freestyle swimming in the
distance of 25 meters. The task was to swim as fast as possible
at a given distance. All exits were marked out and timed from
the beginning until their arrival in an individualized way.
The survey was conducted in the indoor and heated pool of
EEFE-USP, with temperature between 27º and 28º C, according
to FINA regulation. The pool used contains 25 meters long and
12.5 meters wide (semi-Olympic), with partitions to delimit
its six rays.
To mark the time, in seconds, between the start and finish,
CASIO chronometers were used for each swim line by series
of start.
To measure height in centimeters (cm), the equipment used
was the stadiometer of the Standart da American Medical do
Brasil, with marking of eighty centimeters to two meters and
twenty centimeters.
The girls performed the task, swimming 25 meters in
Freestyle swimming as fast as possible, starting at the deepest
part of the pool (3.60m) and finishing at the shallow end
(1.20m).
For the measures related to the task execution time, the
total time of the 25-meter course in seconds was recorded
by undergraduate students of the Physical Education course
of EEFE-USP. The beaconing followed the model of Federação
Aquática Paulista (FAP). Each starting block was monitored
by an exit referee and an arrival referee. For height analysis,
measurements were taken in centimeters with the subjects in
a vertical position, wearing swimming suits, with backs to the
collection equipment and without the use of shoes.
No differential treatment was adopted for the children,
and it is important to emphasize that the girls do not train this
speed (anaerobic power) in training (class), which are offered
twice a week for 45 minutes and in an aerobic character.
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The collection began with the girls receiving the information
about the study and soon afterwards, if they accepted to
participate, their officials were invited to sign the TCLE.
Then the girls’ stature was measured (in centimeter). The last
step of the research was to perform the task, swim 25 meters
in Freestyle swimming as fast as possible.

10-year-old girls, relating total time of swimming and height,
at a distance of 25 meters.
In this study, assuming for statistical analysis the relationship
between two variables, it was assumed that one variable
may influence another variable. For this analysis, was used
a statistical technique called Correlation. The function of
Correlation is to determine the relationship between two or
more variables,(12) that is, how much a variable is influenced
by another variable.
The results of this study showed that the correlation is
inversely proportional (negative), weak and not significant - total
time of Freestyle swimming has little relation with the stature
of the subjects.
These results do not corroborate with the findings of
Tertuliano et al.,(8) which used the same design, the same
age group, the same measures, with male participants. In the
aforementioned study, Pearson correlation was positive and
moderate, i.e., swimming faster is positively correlated with
the height of the children. The moderate correlation was that
younger children are faster than older children.
In this way, the following questions can be raised: As already
mentioned, are there structural differences between boys and
girls that led to different results? Can other structural factors
influence the results of Freestyle swimming time, such as
weight, wingspan and trunk-cephalic height? Do Psychological
factors influence the results of the subjects, in terms of total
swimming time?
Analyzing structural differences, studies aiming
anthropometric data of children and young swimmers
were conducted with the purpose of verifying profile and
anthropometric characteristics that interfere in the yield.
(14,15)
This is because the attempt to standardize relevant
anthropometric characteristics for swimmers, given the
literature discussing the importance of anthropometric

RESULTS
Considering that all measures used are of interval nature
(Table 1) and that the objective of the present study was
to verify the relationship between 2 variables (total time
of swimming and height), the test used was the Pearson
correlation test.
Pearson correlation test expresses, in quantitative terms,
the relation between two or more variables, which value
may vary between r = 0.00 and r = 1.00, in the positive and
negative direction.(12) Values close to r = 1.00 mean good
correlation and values close to r = 0.00 mean little correlation.
The r = 1.00 value is a signal of perfect correlation and the
r = 0.00 value is a signal of inexistent correlation.
According to the Pearson correlation test, the correlation
is r = -0.21, p= 0.55, df =10. This means that the correlation
is negative, weak and not significant – total time of Freestyle
swimming has little relation to the height of the subjects
(Figure 1). Based on this sample, there does not appear to be
a linear relationship between total time of Freestyle swimming
and height of subjects. With r being negative, the presented
values point to the increase of the total time of Freestyle
swimming as the stature decreases. However, this relation is
weak, since the value is close to r = 0.00 (no relation).
DISCUSSION
It is a consensus among researchers that the restrictions of
the individual, of a structural order, restrict movement,(13) and
this may interfere with swimming speed. Thus, the objective
of this study was to investigate differences in performance of
Table 1. Measurements of the 10 subjects: Total time of swimming and
height.
Subjects

Height (cm)

Total time of swimming (sec.)

1

124.0

23.12

2

136.0

22.25

3

123.2

20.66

4

126.4

25.15

5

126.2

22.75

6

116.2

27.62

7

122.0

21.40

8

152.8

24.99

9

132.6

25.07

10

117.2

30.53

Figure 1. Relation between total time of swimming and stature of the subjects.
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characteristics in the choice of the sport by children and young
people.(16)
All of the aforementioned studies assume that swimming
performance is influenced by the ability to generate propulsive
force and minimize water resistance that opposes the
displacement.(17) This improvement in propulsive force can
be assumed as improve of the technique, the biomechanical
pattern and the physical condition of the swimmer, such as
body composition and strength.
Growth and development are aspects that can be assumed
to describe the changes that occur in the body and influence
the generation of propulsive force.
The period of second childhood, which ranges from
6-7 years to 10-12 years of age, is characterized by slow
growth and changes in the body of a child, preceding the
stretch period, which begins between 11 and 13 years of age.
Children experience more development of the limbs than the
trunk. The boys have higher growth of arms and legs and the
girls have wider hips and thicker thighs during this period.(18)
Assuming that swimming performance is influenced by the
ability to generate propulsive force and minimize water
resistance that opposes displacement,(17) It can be speculated
that the fact of girls grow more in lower regions (hips and
thighs) than upper regions (arms) may be directly related to
the performance.
To Kjendlie, Ingjer, Stallman, and Stray-Gundersen(19) the
propulsive efficiency increases with the size of the propellant
member (upper limb) and correlates with the height. However,
many swimmers fail to use a technique suitable for propulsive
action and thereby compromise mechanical power.(20,21) In the
present study, the correlation was weak and not significant,
corroborating the findings of Vilas-Boas et al.,(21) i.e., he
swimmers with the best potential in terms of height were
unable to use a technique suitable for propulsive action. Thus,
it can be speculated that the mechanical and technical power
adequate for propulsive action, have direct relation with the
final result of the performance.
Tucher et al.(20) Had the objective of correlating mechanical
propulsive power (Pm) with anthropometric variables and
swim time in 100 meters freestyle. Participated 42 individuals
(20 girls), participants of the “Circuito Lagos de Natação – 2006”.
The girls were between 12 and 16 years of age and 160 ± 5.62
cm. The boys were between 13 and 16 years of age and 171
± 8.30 cmThe results showed, for girls, only good correlation
for performance and for boys, age, manual grip strength
and performance. Regarding anthropometric variables, no
correlation was found with Pm. The authors assumed that
the technical quality and the capacity for application and
maintenance of desired force throughout the competitive
event were determinant for the findings, even assuming that
physical characteristics and strength-related aspects may be
important for yield. The findings of Tucher et al.(20) corroborate

with the findings of the present study, since both present a
weak correlation between performance and height.
The lack of technical quality of the children can be
understood as lack of mastery of the mature standard of ability.
This lack of mastery can be interpreted as inadequate work
in early childhood toward the domain of fundamental motor
skills. According to Tani et al.,(22) children should be in the phase
of combining fundamental movements or as described by
Gallahue et al.,(18) in the phase of specialized movements. Thus,
it is assumed that the child, in early childhood, should master
the fundamental motor skills and, consequently, present these
skills in a mature stage.(23)
Often, this does not occur, due to other variables, that
are in the field of Sports Psychology. The present study was
performed in a competitive environment and, as the subjects
were 10 years old, the study was limited to an infant-juvenile
competition. Child-juvenile competition comprises the
period between 7 years and 18 years of age. Competition is a
confrontation between two or more participants, aiming for
a positive result, that is, the victory.(24) There are authors who
argue in favor of children’s participation in competitions, such
as, for example,, Gaya and Torres(25) who consider the sport of
income as an influencer in training and education, even though
it is a highly selective practice. Following this line of reasoning,
it can be said that the practice of sports activities is important
for the formation of the child.
However, in another view, competition can be seen as
a perverse aspect of the sport, as it promotes selection,
individualism and, consequently, lack of equality and
solidarity.(24) Following this view, clashes between two or
more participants are sources of stress. Stress is a variable
considered fundamental to performance in competitions.
Stress is a variable that the child must be able to handle during
a competition in order to make important decisions at different
moments of the event and that lead to a good result.(26) Within
the competitions, the coach and the family play a key role in
stress, as they can “overcharge” the child for victory.(27)
In the present study, it can be assumed that girls with
greater potential for propulsive mechanical power generation
were unable to cope better with competitive stress, since
they did not present the best total time of swimming and no
correlation of their largest statures with a shorter total time
of swimming.
When defining how the sport should be worked with
the child, Ferraz(28) suggests that two important factors are
considered: readiness of the children and the optimal learning
period. The first is the physical, motor, cognitive, moral and
social domain to face new situations. The second concerns the
periods in motor and human development that the child is in
readiness (more sensitive) for new learning skills.
To Kamii(29) the child must acquire the ability to compete
and this implies that the victory is a happy outcome and
that losing is part of the possibilities and consequently not
4
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considering this outcome as a measure of its total capacity of
performance. Understanding victory and accepting defeat is
not an easy task and it is up to the teacher, coach, and family to
plan task-oriented strategies that involve understanding victory
and accepting defeat. The importance of this knowledge goes
beyond cultural and informational value,(22) they interfere
directly in the motor aspects of the skill, contributing to a
better execution of the same. Therefore, respecting the child’s
readiness and the optimal learning period is fundamental for
the proper development of interventions with the children
for the understanding of victory and acceptance of defeat.
With the looks in motor learning, it can be assumed that
practice is a determining factor in reaching the most advanced
stages of learning and, with this, assume that the subjects
who were most exposed to the practice of the task, should
present the best performances. However this variable was
not controlled. Even in studies with a variable of controlled
experience (20) the results corroborate those of the present
study. This fact may have occurred because in the studies did
not use skilled subjects.
According to Ericsson et al.,(9) to be characterized as skillful,
the subject must be able to present greater stability for some
variables, such as swimming speed, turnaround time, frequency
and length of the strokes, when compared with other groups.
In addition, in order for the subject to be considered skilled
or expert, he needs at least 10 years of intensive practice.
These variables were not controlled in the studies until then.
Schneider and Meyer(15) controlled the swimming time per
week and the time of practice of the activity. However, its
results are only of anthropometric origin, no propulsive or
mechanical power test was performed. Therefore, the findings
of these authors do not allow to speculate the role of the
experiment in the performance results.
Based on all the explanatory hypotheses for the results,
must be speculated that muscle strength, time of practice and
control of the psychological factors involved in the task can
be factors that influence performance. Thus, identifying the
most determinant physical and psychological characteristics for
success in pre-pubescent swimming is a very important step
for future research, considering the variables not controlled
in the present study.

factors intervening in the competition) to relate them to the
performance.
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