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Abstract:

The researcher conducted a study on purpose to recognize the effect of using qualitative exercises on the electrical
activity of muscles working in the long jump shot skill in handball female players. The researcher used descriptive and
experimental methods on a sample of (5) female players of the 1st class in handball. The electrical activity of muscles
working in the long jump shot skill was measured in such female players (8 muscles in the upper limbs and 8 muscles in
the lower limbs) before and after exposure to a program of qualitative exercises for such muscles. Measurement was
taken by electromyography (EMG) and the program lasted (8) weeks by (3) units a week. The researcher concluded
important results showing the positive effect of the qualitative exercises on loading muscular work of muscles working in

the long jump shot in handball female players in the research sample.
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Research introduction and problem

he long jump shot aims to get rid of the defensive

player to enable the shooter to shoot at the goal
without hindrance and that is characterizing the long jump
shot in handball thus we find it the most common type of
shooting during the match as it is used in several positions
and situations during the play (Munir,2004).

During the jump shot the muscular system of shoulder and
arm was responsible for pushing the mass in the hand grip
as well as protecting  tissues around it
(Rousanoglou,Noutsos,Bayios& Boudolos,2014).

Muscles of trunk and legs produce more strength during
jumping and as soon as reaching the nearest point in the
jump the necessary amount of power is excreted together
with taking the position of the whip movement by the
shooting arm to produce the necessary power to release
the ball (Brown,Loeb,2000).

When the strength. power or ability of coordination is
decreasing in muscles and the implementation of the task
is lowering than usual or required and the muscle could
perform several mechanical functions and so the muscle
could form the strength and power and by the time it could
give a work produc (Brown,Loeb,2000)
(Loeb,Brown,Cheng,1999).

So the electromyography (EMG) is considerably used to
show the extent of muscle activation required to perform
specific tasks and to study variability occurring in
activating muscles as a result of training and performance
and variations of the signal related to the capacity of the
electrical activity outlining as a level of the activity
quantitatively and leading to more understanding of
activation of muscles through contributions of movement
and concerned muscles during the jump shot in
handball.(Gorostiaga,Granados, Ibanez&Izquierdo,2005)(P
ori,Bon&Sibila,2005).

The qualitative exercises were those directed towards
muscles concerned with performance that their dynamic
direction should be in conformity with the motor path of
skills performed (Mohammed,2015).

Training on exercises of performance corresponding to the
skill movements by using muscles working in the required
performance had an effective impact on developing and
improving specific physical characteristics and skills
(Fathi,2010).

Therefore. the researcher suggested that analyzing the
electrical activity of muscles of the upper and lower limbs
concerned with the performance of the long jump shot in
handball by using electromyography (EMG) as a function
of placing qualitative exercises for such muscles be
important to upgrade the level of the skill.

JASS 1

September 2016, Volume 6, No. 3


http://www.jass.alexu.edu.eg/

Ranya Saeed

Research objectives

To place qualitative exercises for muscles working in the
long jump shot skill in handball.

To identify the difference between the pre and post-
measurements of the research sample in the amount of
electrical activity for muscles working in the long jump
shot skill in handball.

Research hypothesis

There are significant differences between the pre and post-
measurements of the research sample in the amount of
electrical activity of muscles working in the long jump
shot skill in handball.

Material and Methods

The researcher used the descriptive and experimental
methods as they were suitable for the nature of the current
research and the experimental layout of one experimental
group was followed and the pre and post-measurements
were applied.

Participants:

It was selected intentionally from the 1st class handball
female players amounting (5) female players as each one
of them performed 3 trials of long jump shot before and
after applying the qualitative exercises and the best trial
for each player was recorded that the number of trials
under investigation was (20) by (5) trials before, (5) trials
after applying the qualitative exercises for muscles of the
upper limbs, (5) trials before, (5) trials after applying the
qualitative exercises for muscles of the lower limbs.

The researcher computed coordination of the research

Study Design: sample in variables of age. height and weight. Table (1).
Table (1)
Arithmetic mean, standard deviation and skewness coefficient
of the research sample in variables of (age. height and weight) (n=5)
Variables Units X SD Skewness coefficient
Age Yr. 21.14 0.44 0.96
Height cm 167.71 2.69 3.00
Weight kg 62.71 4.13 1.96

Experimental Procedures:
Research scopes:
I- The geographical scope:

The pre and post-measurements of the electrical activity of
muscles working in the long jump shot skill in handball
was conducted and the proposed qualitative exercises were
applied on the court of handball at Faculty of Physical
Education for Girls. Jazira.

I1- Time zone:
1- Pilot study on 1/1/2015.
2- Pre-measurement on 4/1/2015.

3- The main experiment to apply the qualitative exercises
in the period from Monday 5/1/2015 to Saturday
28/2/2015.

4- The post-measurement on 1/3/2015.
Means and tools of collecting data:
Tools and equipment:

Medical balance, restameter, multiple weights iron bar,
dumbbells of multiple weights, sand sacs of multiple

weights, medical balls of multiple weights, barriers,
divided boxes, pinches, handballs, hoops, ropes, jacket of
weights, rubber ropes, electromyography (Electrode
configuration, Skin preparation).

Surveying references resulted in outlining the following
muscles:

I11- Muscles of the upper limbs concerned with performing
the whip shot in handball:

The biceps brachia, the triceps brachia, the deltoid, the
pectoralis major, serratus anterior, flexor of the wrist,
brachioradialis and trapezius.

(Hamdy,2011)(Shima’a,2013)(AbdelRahman,2005)(Essa
mAl-
Din,2011)(Mohammed,2015)(AbdelRahman,2015)(Balius
,2011)(Escamilla&Andrews,2009)(Lippert,2011).

IV- Muscles of the lower limbs concerning with
performing the long jump shot in handball:

The biceps femoris, gluteus maximus, quadriceps femoris-
rectus femoris, quadriceps femoris- vastus medialis,
tibialis anterior, gastrocnemius-lateral part, gastrocnemius-
medialpart. (Shima’a, 2013) (Mohammed, 2015) (Bonnel,
1991) (Lippert, 2011) (Soderberg & Cook, 983).
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a) Building the program:

1- The period of the program would be (8) weeks.

2- The number of training units in the program would be

(24) by (3) units a week.

3- The unit time would be (60) min. divided as follows:

- Warming up would be (5) min.

- The qualitative exercises related to the skill under

investigation would be (50) min.

- Calming down would be (5) min.
4- Total time of the program would be (1440) min.

5- Load intensity used in the program would be from (65%
to 90%).

Presentation and discussion of results

I- Results:

Table (2)
Significance of differences between the pre and post-measurements of the research sample in loading work
of muscles (area) of the upper limbs operating in the long jump shot skill in handball (n=5)

No. Muscles Units Pre-measurement X POSt'meis—uremem Differences X Z value
1 The biceps brachia Uvs 601.8 1083.4 481.6 18.83*
2 The triceps brachia Uvs 903.8 1403.4 499.6 13.33*
3 The deltoid anterior Uvs 1018.2 1721 702.8 *6.52
4 The pectoralis major Uvs 1143.2 1720.4 577.2 6.25*
5 The serratus anterior Uvs 7352 1304.6 569.4 19.76*
6 Flexor of the wrist Uvs 703.8 1275.8 572 9.31*
7 Brachioradialis Uvs 840 1294.8 454.8 8.38*
8 Trapezius Uvs 3670.2 4086.6 416.4 4.58*

Tabulated (Z) value at (0.05) level = 0.708

Table (3)
Percentage of improvement (rate of variation) in values of the post-measurements for the pre-measurements of the research sample
in electrical activity of muscles of the upper limbs operating in the long jump shot skill in handball (n=5)

. _ Post-measurement . _ .
No. Muscles Units Pre-measurement X N Differences X Rate of improvement %
1 The biceps brachia Uvs 59 69 10 16.9
2 The triceps brachia Uvs 74.8 83.2 8.4 11.2
3 The deltoid anterior Uvs 65.8 70.8 5 7.6
4 The pectoralis major Uvs 60.4 64.9 4.5 7.4
5 The serratus anterior Uvs 89.4 111.8 22.4 25.1
6 Flexor of the wrist Uvs 70.7 77.9 72 10.2
7 Brachioradialis Uvs 72.9 79.6 6.7 9.2
8 Trapezius Uvs 56.8 59.5 2.7 4.8
Tabulated (Z) value at (0.05) level = 0.708
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Table (4)
Significance of differences between the pre and post-measurements of the research sample in loading work
of muscles (area) of the lower limbs operating in the long jump shot skill in handball (n=5)

No. Muscles Units Pre-me;sy rement Post-me;iurement Differences X~ | Z value
1 The biceps femoris Uvs 965.6 1401 435.4 10.84*
2 Gluteus maximus Uvs 1125.8 1433 307.2 6.87*
3 Quadriceps femoris — rectus femoris Uvs 851.6 1318.6 467 4.85*
4 Quadriceps femoris-vastus lateralis Uvs 912 1290.2 378.2 9.075*
5 Quadriceps femoris-vastus medialis Uvs 779.2 1138 358.8 8.80*
6 Tibialis anterior Uvs 1400.2 1258.6 483.4 6.02*
7 Gastrocnemius —lateral part Uvs 1060 1551.4 4914 3.90*
8 Gastrocnemius-medial part Uvs 777.2 1217.2 440 11.89*

Tabulated (Z) value at (0.05) level = 0.708

Table (5)
Percentages of rates of variation (improvement) in values of the post-measurements for the pre-measurements of the research
sample in the electrical activity of muscles of the lower limbs in the long jump shot skill in handball (n=5)

No. Muscles Units Pre-mee)x(syrement Post-me;s_urement Diff(;ggnces impr?)\a;te% o(:nt %
1 The biceps femoris Uvs 70.9 77.5 6.6 9.3
2 Gluteus maximus Uvs 63.5 67.2 3.7 5.8
3 Quadriceps femoris — rectus femoris Uvs 61.7 64.4 2.6 42
4 Quadriceps femoris-vastus lateralis Uvs 67.8 73.2 5.4 7.9
5 Quadriceps femoris-vastus medialis Uvs 66.8 71.9 5.1 7.6
6 Tibialis anterior Uvs 62.9 66.1 3.2 5.1
7 Gastrocnemius —lateral part Uvs 60.9 63.1 22 3.6
8 Gastrocnemius-medial part Uvs 71.1 80.8 8.9 12.5
Tabulated (Z) value at (0.05) level = 0.708
11- Discussion: ranges between (4.8% and 25.1%). The highest percentage

Data in Table (2) show that there are significant
differences between the pre and post-measurements of
loading work of muscles (area) of the upper limbs
operating in the long jump shot skill in handball in favor
of the post-measurement in all muscles taking part in the
performance. The researcher related that to the qualitative
exercises applied to female players in the research sample.
Such exercises could have a positive effect on loading the
muscular work in the post-measurement for the same in
the pre-measurement.

Also the results in Table (2) illustrate that the highest
significance of difference between the pre and post-
measurements is for (the biceps brachia, the triceps
brachia and the serratus anterior).

Data in Table (3) clarify that the percentage of
improvement of the post- measurements for the pre-
measurements of the research sample is improved and it

of improvement of muscles is for the serratus anterior, the
biceps brachia and the triceps brachia. The researcher
suggested that such muscles got the highest significance of
difference and the highest percentage of improvement may
be for the reason that such muscles had the highest activity
during the performance and the greatest burden of the
requirements of performance of the shot skill in handball
falls on them.

The biceps brachia helps move the elbow joint to achieve
the maximum swing for the shooting arm to stabilize the
joint prior to throwing towards the goal. Also it helps
move the joint forward to increase the velocity of the
throwing arm leading to stabilize the shoulder together
with the main function of this muscle is to bend the elbow
and the shoulder joint (Soderberg,1983).
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The triceps brachia extends the shooting arm forward and
it abduces the ball off the trunk as possible to get benefit
from the velocity and angle.

The serratus anterior fixes blade bone in its place to enable
the deltoid to raise the muscle to more than 900
(AbdelRahman,2015) .

This agreed with the results of Amin A.A.(Amin,1990),
AbdelRahman&Mohammed.(AbdelRahman,2015)  who
indicated to the relative importance of those muscles while
shooting in handball.

The researcher attributed this positive variation in the
electrical activity of muscles of the upper limbs to the
proposed qualitative exercises for the research sample as
the exercises focused precisely on muscles concerned with
the performance through their function in the same motor
path of the skill and that agreed with Mohammed Said
Suliman that this type of exercises represented the
maximum degree of specialization in improving the
performance quantitatively, qualitatively and timely
according to the momentary uses of muscles or set of
muscles within the skill performance. Also such exercises
could be used to operate and to build the body in line with
skill requirements as well as developing and improving the
correct performance of skills.

Data in Table (4) show that there are significant
differences between the pre and post-measurements of
loading the work of muscles (area) of the lower limbs
operating in the long jump shot skill in handball in favor
of the post-measurement in all muscles taking part in the
performance. The researcher related that to the qualitative
exercises applied to female players of the research sample
as those exercises were characterized by multiplication
and diversity and definitely targeted muscles of the lower
limbs concerned with the long jump shot performance as
the researcher identified tiny details of the skill together
with outlining muscles operating and direction of the
muscular work of the skill and hence, exercises were
established by using the same set of operating muscles.

Data in Table (5) illustrate improving percentages of the
post-measurements for the pre-measurements of the
research sample. The percentages of improvement range
from (3.6% to 12.5%) and the highest percentage is for
gastrocnemius — medial part and the biceps femoris.

When performing the long jump shot the left foot is raised
from the ground bending at the end of takeoff and the right
foot is raised to the outside (for gastrocnemius-lateral part)
bending trying to maintain the dynamic balance of the
body when the trunk inclined backward to the left where
the gastrocnemius —lateral part and the quadriceps
femoris-vastus medialis extend the knee joint and the

instep and the biceps femoris contracts the knee joint and
contribute to extend the thigh and the gluteus maximus
raises the trunk and fixes the pelvis on the femur within
the flight phase and when releasing the ball the left foot
which was in the back due to the takeoff, proceeds to take
a step forward to be ready for landing.

The researcher attributed this improvement occurred in the
amount of electrical activity of muscles of the lower limbs
to the nervous system that has sent considerable nerve
signals to feed more number of muscular fibers to take
part in muscular contraction leading to increase the
electrical activity of muscles, moreover, the research
sample benefited from returns of improving muscles
operating in the long jump shot skill in handball.

That agreed with the study of Zachariah Anwar
(Zachariah,2015) and the study of Mohammed
S.S(Mohammed,2015) indicated to the significant effect of
exercises directed to muscles operating in dynamic skills
in swimming and handball.

The researcher suggested that the quantitative output of
significance of differences were suitable and expressed the
period of time of the proposed training program to train
female players of the research sample.

Overall the researcher related the noticeable improvement
in the electrical activity of muscles operating in the long
jump shot skill to the increase in loading work of muscles
during performing the skill which has been targeted by
developing via the proposed qualitative exercises where it
was considered that they should be in line with the
dynamic model of the skill in respect of posture, the range
of movement and contractions prevailed for muscle sets
operating and participated in the performance as well as
dynamic kinetic composition and course of time during the
skill performance of the skill under investigation.

From the abovementioned presentation the researcher
suggested that the previous results achieved the validity of
the research hypothesis stating “there are significant
differences between the pre and post-measurements of the
research sample in the amount of electrical activity of
muscles operating in the long jump shot skill in handball”.

Conclusions

In the light of the research objectives and hypothesis and
in limits of the sample and method used and on the basis
of the results achieved, the following conclusions were
drawn:

1- The proposed qualitative exercises had a positive effect
on the amount of electrical activity of muscles of the upper
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and lower limbs operating in the long jump shot skill of
the research sample.

2- Using readings of electromyography (EMG) to study
the muscular work led to identify precisely the muscular
work load of muscles operating in the long jump shot skill
in handball before and after applying the program of
qualitative exercises.

Recommendations

On the basis of the research results and conclusions, the
researcher recommended the following:

1- Fundamentals of the proposed training program of
qualitative exercises under investigation should be used
during training handball players.

2- Considering training muscles operating in the long
jump shot skill through applying more qualitative
exercises within the training units.

3- Handball female players should be taken into
consideration through conducting scientific studies to
upgrade their levels.

4- Electromyography should be used to study the work of
muscles in handball in other skills.

5- More studies should be conducted to set qualitative
exercises according to requirements of the muscular work
of handball skills.
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