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Summary, conclusions and Recommendations

Summary of the Research:

Nowadays, the world is overwhelmed by a scientific
development greatly depending upon technological develop-
ment which has given scientific researches the opportunity
to become one of the most important essentials of develop

ing modern societies.

In this age of ours, sports have become the most
important thing that keeps the attention of all people.
Scholars are thinking of raising the athletes to the
highest standard by scientific research which enables
them to know Ahow to benefit from the capacities which
God has donated to man and develop them to raise the
standard of accoplishment in all sports. Attention has
been drawn to benefiting from scientific research in
the field of sportive pﬁysiology. Researches have been
interested in knowing how far sportive training affects

the body's physiological systems.

Therefore, trainers, athletes and researchers have
become interested in planning various training programs
developing the capacity of the body's main systems which
fortify the legs' muscles and prepare for the Jumping

and turning novements.



As movement accoplishment in ballet has its own
nature which makes it different from all other sportive
activities, the coordination between the capacities of
the nervous system and the muscles plays an important
part affecting the standard of accomplishment in ballet
and raising the movement accomplishment in this art to

the highest standard.

Since there are various difficult skills in dance
depending to a large extent upon the muscular strength
cf the 1legs, developing this strength has become one
of the important factors greatly raising :he standard
of movement accomplishment in ballet, specially in case
of doing this in the form of a planned training program
having scientific bases, as the muscular strength training
has a great effect upon the skill standards of the nervous
and muscular systems and affects in turn the standard

of accomplishment of the main ballet skills,

The Demi plié movement of the knees is considered
one of the most important ballet movements which must
be raised to he highest functional standard leading to

raising the standard of accomplishment.

Dance is considered one of the sportive activities
taught at the faculties of physical education for girls
because it has educational, physical, psychological and

recreaticnal objectives.



Ballet as a branch of dance is considered one of
the most elevated theatrical ancient arts whichj have
developed with various civilization, using the body as
an implement and the movement as a means of expressing
an idea and its feeling in an expressive movement form.
Moreover, it helps to build and form the body and give
it a good erect carriage. It also enables one to enjoy

physical fitness.

Ballet skills require muscular strength in general
and muscular legs strength in particular. As these skills
are difficult to acquire, they need periods of exercise
and training to be mastered correctly. Accomplishing
them requires a high degree of movement control or an
ability of the nervous system to issue orders to he musc-

les to shrink for accomplishing required movement.

Demi plié and grande are of the most important
exercises because they are used at the beginning of many
skills both when using the leaning girder and in free
movements such as jumps because no easy jump or agile
landing can be accomplished without knee bendings. They
also play an important part in keeping the dody's balance
before and after the movements. That's why the researcher
has tried to know the difficulties and overcome them

by defining the most important muscles taking part in



- g -
Accomplishing the movement of demi plié which in turn may
helps in giving the minute scienific _gpecifications of
the nature of movement accomplishment and muscular work
of this movement and trying to develop the strenth of
these muscles and study the effect of doing this upon
the standard of efficiency of the neuromuscular systen.
It is also measured by means of the electro-myograph
(EMG) Which shows what happend inside the muscle when

itContracts by registering its electrical changes.

Thus, the researcher has proposed a program for
developing the muscular strength of the legs by means
of the MG apparatus to know the effect of this proegram
upon the electro-myograph of the nine selected muscles:
rectus femoris, biceps femoris, guadriceps femoris, sarto-
rius, semimembrenosus, semitendinosus, tibialis anterior,
peroneus longus and gastrocnemius as well as the standard
of accomplishment of some skills such as: echappé, change-
ment glissade, sissonne and plié.

The researcher has defined the aimes of the research

to know the following:

(1) The effect of the proposed program upon developing
the strength of the lower limbs' muscles taking
14
part in accomplishing the knees' movement of demi plie;.

(2) The Qifferences between the anterior and posterior
measures of the standard and experimental groups

separately-in the electro-myograph.



(3)

(4)

(1)

(2)

(3)

The effect of the proposed program upon the electro-
myograph of some of the lower limbs' muscles taking
Part in the accomplishment of the knees' mnovement

of demi plié.

The effect of developing the muscular strength
upon the level of performance some skills studied

in this resesarch.

To realise these aims the researcher has made these

hypotheses:

The proposed porgram has a positive effect upon
developing the strength of the lower limb's muscles
taking part in the accomplishment of the knees'

. 4
movement of demi plie.

There are statistically significant differences
between the anterior and posterior measures of
the electro-myography of some lower limbs' muscles

of the standard and the experimental groups in

fovour of theposterior measures.

The proposed program results in changes in the

electro - myograph of some lower limbs'

muscles taking part in the accomplishment oi the



e
knees' movement of demi plie.

(4) Developing the muscular strength results in raising
the 1level of performance of some skills studied

in this research.

THE RESEARCH PROCEDURE:

(1) The researcher has followed the experimental method

because it is the most suitable one for this study.

(2) The sample has been haphazardly selected from the
second vyear students of the Faculty of Physical
Education for Grils in Cairo in the academic Year
1987/1988. The sample includes 18 students regist-
ered in this Year and one student from the Higher
Ballet Institute to know the most important lower
limbs' muscles taking part in a ccomplishing the
knees' movement of demi plié during the movements
of bending and stretching from the fifth position
of the feet- the right one in front. Some unpunctual
stuents have been excluded from the experiment.
Thus, the final sample has become 14 students whose
average age is 19 Years and 5 months, showing a

standarcé deviation of 1.29.



They were distributed as follows:

7 students for the standard group and 7 for the experiﬁen—
al one. 27 trials were made by every student of the sample
for the nine mnmuscles-studied 1in the research- in the
movements of bending and stretching from the fifth position
of the feet-the right one in front in the anterior and
posterior nmneasures. Thus, the total number of trials
made by the sample students is 2016. 3024 periods were
analysed (3 seconds for every one) in the anterior and

posterior measures.

The researcher established an equality between
the two research groups in everyone of the following
variables:

*x age, height, weight,
*% The electro-myograph of the lower 1limbs' muscles
studied in the research,

The maxinum muscular Contractionof the lower limbs'

muscles and the standard of accomplishment of some

of the skills studied in the research.

(3) The proposed program was followed during the period
from 265Juen 1988 to 8 lSeptember 1988 by the
standard and the experimental grouvs. The total

of training hours amounted to 75.



(4)

(5)

The researcher was helped by a committee of three
ballet experts and of staff members from the Fagulty
of physical Education for girls in Cairo to evaluate
the research sample and give a mark for the students
standard of accomplishment in every skill studied
in the research before and after the research exper-
iment.

The data were statistically studied by the 1I.B.i.

computer according to the Macrostat program.

The research conclusions are as follows:

Firstly:

**

* %

The effect of the proposed program upon developing
the strength of the 1lower 1limbs' iwuscles taking
part in accomplishing the knees' movement of deni
Plié. ‘

An increase between the anterior and posterior
measures in favour of the posterior one of the
experimental group and exceeding what the standard
group did concerning developing the strength of
the lower limbs' muscles. The ratis of improvement
amounted to 58.25% for the experimental group and

21.49% for the standard group.

An increase between the posterior measures of the
maximum muscular Contraction forthe standard group

and the experimental one. There are statistically



significant differences between ths two group in

favour of the experimnental one.

*x An increase in developing the strength of the lower
linbs' muscles for the experimental group than
the standard one.

Secondly:

The differences between the anterior and posterior
measures for the standard and experimental group in the

electro-myograpnhy.

*% The decreass of the accopmlishment time by statisti-
cally significant differences in the experimental

group than the standard group.

*% A decrease in the number of the electrical wviba-
tions (the freguency) for the experimental group

more than for the standard one.

* % An increase in the total capacites and the average
electrical capacity of the experimental group in

comparision with those of the standard group.

Thirdly:

The effect of the proposed program upon he electro-

mybgraph of some of thé lower 1limbs. |



muscles taking part in accomplishing the knees' novement

of demi plié.

*k A decrease in the accomplishment time of all the
muscles in th experimental group than in the
standard one, the differences of whichare statistic-
ally significant in the two cases of bending and

stretching both legs,

*k A decrease in the frequency of the electrical vibra-
tions of the experimental dgroupis to a better form

than that of he standard group,

*ok An increase in the average a@ﬂjtu&a of the electr-

ical vibrations of he experimental group.

Fourthly:

The effect of developing the muscular strength
at the level of accomplishing some skills studied in

this research,

alad There are .statistically significant differences
in the standard group in favour of the posterior
measure in the folloing skills, echappé, changemant
and sissonne while no statistically significant

' . \ - .7
differences ere noticed in glissad and plie,

* % there are statistically significant differences

concerning the standard group in favour of the



posterior measure in all skills studied in this

research.

kel There are statistically significant differences
concerning the posterior measures of the level
of accomplishing the skills studies in this research
in favour of the experimental group.

CONCLUSIONS: -

(1)

(2)

(3)

(4)

The proposed program of developing the strength
of the 1legs' muscles improves the efficiency of
the neuro muscular system. It also appears in
decreasing the tiﬁe of muscular action and the
frequency of the electrical vibrations as well as
increasing their amplitude and the appearance of

the phenomenon of synchronization.

Improving the accomplishment of deni plié depends
upon developing the efficiency of the neuro-muscular

system.

Developing the legs' muscular strength results
in dimproving the standard of accomvlishment in
the following skills: echappé, changement, glissade,

I'd
sissonna and plie.

The proposed program improves the standard of

acconplishment of the skills studied in this



research by means of the multigym(MG) better .than
the free program.

(5) The most important musclas working in the accomplish
ment of demi plié from the fifth position in ballet
are: rectus femoris, Dbiceps femoris, guadriceps
femoris, sartorius, semimembrenosus, semi-tendinosus
tibialis anterior, peroneus longus and gastrocnem-

ius.
(6) The naturo of the neuro-muscular action of the

right leg differs from that of the left leg.

(7) The nature of the neuro-muscular action during
the Performance of demi plié differs in the
movement of bending from that in he movement of

stretching.

RECOMMENDATION S -

Within the 1limits of the research sample, guided
by the accomplished procedures and according tothe deduct-
ions of the research, the following recommendations could

be made:

(1) when making programs for developing the performance
of plié, more attention has to be paid to the
most important muscles working in this novement

and defined by the study.



(2) We can depend upon specifying the nmnuscular action
during the pgyrformance of plié both during the
novement of bending and the movement of stretching
as shown in this study by following the method of
the elecro-myography (E!NG) better than wusing the
anatomical specification because the BEMG method
is more precies and objective in specifying the
muscular action. we can benefit from this in analy-
sing the causes of injuring the lower limbs of the

ballet dancers.

(3) Paying attention to developing the muscular strength
in general and that of the lower limbs in particular
because of their vital part in developing the effici-

ency of the nervous systemr and its effect upon

improving the performance.

{4) Trying to specify periods of the week for practicing
the (MG) because it helps to develop the muscular
strenth which greatly affects raising the level

of performance in ballet.

(5) The necessity of making wore studies to know the
muscles wworking in the various ballet skills and
trying to develop them for raising the level of

of performance



(6) Making a similar study of grand plié in ballet.

(7) Analysing the electro-myograph from the position
of plié and bending the feet forward to know the
muscles worKing in this position and comparing it

with the demi plié in ballet.



