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VELOCITY IN CRAWL STYLE AND ITS
RELATION TG SOME KINAMETIC VARIABLES

SUMMARY
The Problem

The rapid progress of the various sports accomplishménts,
which appears clearly during the consecutive Olympic Games,
is a result of the écientific progress and the applications
of the results of various sports studies were in conjunction

with the coaches' continous efforts to develop their training

techniques and tactics.

Owing to the important position of swimming races in
Olympic Games for its different performance methods and
various distances:; they have received considerable attention
and research studies. Alarge number of researchers have
made studies covering the crawl style with respect to its
£echn1ca1, physiological and mechanical aspects to achieve

the finest performance of the swimmer with the highest record

However, the researcher discovered insufficiency of
the analytical studies that cover velocity and its develo-
pment with respect to the swimming distances and its relation
to the velocity of the different parts of'the race, Also,
studying acceleration whereby changing the velocity with
respect to time is known, has been rarely researched. Due
to the significance of the aforementioned studies as guide-
lines for improving performance and discovering points of
weakness to be overcome as previously mefwtioned by Holmer
(1979) the researcher felt the importance for conducting

this research to study some kinametic variables of the
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crawl style having in mind the following purposes:

(1) Studying the velocity and acceleration curves of the
one-hundred meter crawl event.

(é) Finding the relationship between the crawl style
velocity and the rate, time, distance, velocity as
well as frequency of the arm cycle.

(3} Finding the differences among male a£h1etes in both

groups (high and Tow groups) in respect of the previou

variables.

By conducting such study the researcher.was aiming
to reach some results which might be of some use in direc-
ting the training operation in a more efficient way whereby

improving the records of today's Egyptian youth to become

tomorrow's Champions.

Purposes:

This investigation aimed towards:

(1) Studying the velocity and acceleration curves of the

crawl style for male athletes aging 14 to 16 years.

(2) Discovering the differences between the two groups
(high and tow groups) in the one-hundred meter crawl
style with respect to the following variables:

(a) Velocity and acceleration related to the various
parts of this event.
() Rate, time, distance, velocity and freguency of

the arm cycle.



AR

(3) Finding Correlation between the veloctty and the Kinametic

variables under investigation.

Hypothesis:
| It was hypothesized that:

(1) There .were significant differences between the high
and low groups with respect to velocity and accleration

of some parts of the one-hundred meter event in favour

of the high group.

(2) There were significant differences between both groups
in relation to the rate, time, distance, velocity as

well as frequency of the arm cycle in favour of the

high group.

(3) There was a positive relationship between the swimming
velocity of the ane-hundred meter crawl event and

some of the kinametic variables under investigation.

The Method:
The researcher used the descriptive method in impleme-
nting the study plan for its suitability as it proved to be

the best scientific method in achieving purpases of the

study.

The Sample:

The sample of this study was composed of the National
fale Team aging 14 to 16 years who were also enrolled in the
Egyptian Swimming Union records for the year 1986/1987 to

be thirty-one swimmers.
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Tools Utilized:

(1)

(2)

(3)
(4)

(5)

Restameter: to accufate]y measure the body height
within 0.5 cm.

Medical scale: to accurately measure the body weight
within 50 grams.

Anthropometer: to measure the arm length.

Point marking distance of every ten meters along the
length of the pool,

Board 1light (1ight source) .

L]
(6) National video camera model 180 wyp-200N.

(7)
(8)
(9)

Television set for directly projecting pictures.
]

1
National video set 7500 for film projection.

Electronic stop watches.

Statistical Treatment:

The following statistical methods were used:

(1) Calculation of the mean, standard deviation and variance
for all kinametic variables under investigation.

(2) T-Test.

(7) One way analysis of variance

(4) Schcffe Test

(5) Pearson product Moment for determing between velocity
of the one-hundred meter crawl event and the kinametic

- variables under study.
(6) Significance of variance of 0.05 was applied.
Results:

First: Studying the velocity and acceleration curves and some

Kinametics of the arm cycle in the one-hundred meter

crawl event.
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The velocity curve showed that the velocity
gradually decreased from the first to the third
part and increased at the fowth part to reach
its maximum value (2.20 m/sec.) followed by a
sudden decrease at the fifth part leading to

the end for tHe turnover. Then, it increased
again from the fifth to the seventh part followed
by a gradual decrease up to the nineth port to

remain constant until the race ended.

There were significant differences amang the
swimming velocity of the different parts of the
event especially between the fifth, first, fourth

as well as the second and all other vemaining part

The acceleiation curve showed that acceleration is
not constart among the different parts of the
event as it was ascending at the first, third,
fifth, sixth and nineth parts 3 while descending,

at the second, fourth, seventh and eighth parts.

Significénf acceleration differences were found
among the various parts especially both the fourth

and third parts and every other part.

With the exception of part one, the rate of arm
cycle tended to gradually increase from the second
to the fifth part but then gradually decreased

up to the seventh pagt while reaching its maximal

value of 6.81 at the tenth part.
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There were significant differences with respect

to the rate of arm cycle among the different parts.

The lesser time of the arm cycle was revealed in
the first part (0.65 seconds) followed by the
fourth part (0.88 seconds); while the cycle
reached maximal time at the fifth part (1.48 seco-

nds) and the nineth part (1.37 seconds).

The time of the arm cycle from the start at the
first to the third part and also from the sixth
to the nineth part tended to gradually increase
but it decreased at the tenth part to reach a
value of 0.99 seconds which is higher than the
values measured in the first, fourth and sixth

parts.

With the exception of the first and sixth parts,
significant differences were revéa]ed among the
other parts with respect to the Tength of the

arm cycle. The longest length of the arm cycle

was found at the second (2.01 meter) followed

by the nineth part (1.99 meter) while the shortest
length was revealed at the tenth part to be 1.49,
meter.

There were 'significant differences in the length
of the arm cycle between both the fifth and‘tenth

parts and all other remaining parts,
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The mean velocity of the arm cycTe reached its
maximum at the fourth part (2.22 meter/second)
while minimized at the fifth part (1.66 meter/
second) after which it increased to 1.70 meter/
second at the seventh part. Then, it gradually
decreased up to the ninth part to increase again
at the tenth part but slowery than the velocity

at the second, fourth and seventh parts.

There were significant differences in the velocity
of arm cycle between both the fourth and fifth
parts and all other parts and also between the

arm cycle velocity at the second part and some

of the other parts.

The minimum frequency of the arm cycle was
discovered at the fifth part (0.69) while the
maximum frequency was at the fourth part (1.17

cycle/ second).

4

There were significant differences with respect
to the frequency of the arm cycle among the various

parts especially the fourth, fifth and tenth parts.

Significant differences were revealed between the
first fifty meters and the second fifty in terms
of the time and number of arm cycle as well as

its distance, velocity and frequency.
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Various differences between the high and low groups

with respect to kinametic varijables under study

There were significant differences between both

groups in the following points:

- Velocity 6f the body at the second, fifth,sixth
and tenth parts of the event in favour of the

high group.

- The rate of arm cycle at the first part as it
was measured to be 4.06 and 4.94 for the high

and low groups respectively.

- The time of arm cycle at the tenth cycle was
0.89 seconds and 1.04 seconds for the high and

Tow groups respectively,

~ The velocity of the arm cycle at the second,
fifth, eighth and tenth parts recording a

higher value - for the high group.

- The frequency of the arm cycle in both the
second and tenth parts recording a higher value

in favour of the high group.

- The velocity qf the arm cycle and the recorded
time of swimming the one~.hundred meter event
in favour of the higher group at the first part

while favouring the low group at the second part

- The ve10cfty of the arm cycle and the time consu

med in the first fifty meter.
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- Time, velocity, and frequency of the arm cycle
as well as the time consumed in the second

fifty meter.

- Meanwhile, no significant differences were revealed

the two groups regarding the following:-

- Acceleration recorded for the varicus parts of

the event,

- Length of the arm cycle measured for the various

parts of the event.

Third: The re]ationship between the velocity of the one-

hundred meter event and the kinametic variables

under study

- There was a moderate and above average positive
relationship between the velocity in the one-
hundred meter*event and the velocity in the following
parts:
second (r=0.5624), fourth (r=0.4602), fifth
(r=0.6508), sixth (r=0.44869), eigﬁth (r=0.4607)
and tenth (r=0.6790).

- A strong positive relationship was found between
velocity in the one-hundred meter event and the
velocity of the first fifty meters (r=0.7661);

while being for the second fifty meters(r=0.8017).

- No relationship was discovered between the velocity
in swimming the one-hundred meters event and the
acceleration measured for the various parts of the

event.
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A moderate relationship (r=0.4669) was found between
the velocity in swimming the one-hundred meters

and the distance of the arm cycle.

There was on above average relationship (r=0.6888)
between the velocity in swimming the one-hundred

meters and velocity of the arm cycle.

A moderate negative relationship was discovered
(r= -0.4994) between velocity in swimming one -

hundred meters and the rate of arm cycle.

No relationship existed between velocity of swimming
the one_hundred meters {( r=-0.0210) and the time

consumed during the arm cycle.



