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Introduction:

The discus throwing competition is one of the difficult competitions that
depends on the athletes’ physical abilities and characteristics and is
affected by many mechanical variables such as (speed, strength, etc). This
competition is also characterized by rapid performance. The total
movements in which it is performed are synchronized and integrated. All
these stages require the trainer to be precise in choosing the exercises
related to the quality of performance (JPG, Review of Relevant musculars
ChapterA:v¢).

Discus throwers are characterized by neuromuscular control of
movement, represented by coordination, speed, strength, the strength of the
athlete lower and upper limbs, flexibility, and agility. The discus
competition is characterized by what is characteristic of all throwing
competitions in athletics. The throwing distance depends on the flexibility
and accuracy of the coordination in the performance of the movement
between the movements of the legs and the throwing arm, and the distance
of the throwing lengthens when the discus comes out at the appropriate
speed and angle (Ahmed, Y44v:de).
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Muscular power is a compound characteristic of the elements of
strength and speed, and it is characterized by a mutual interrelationship of
varying levels of strength and speed characteristics in line with the nature
of skillful performance in the exercised activity so that it includes the
effectiveness of this sports performance under the conditions of the
competition (Abdul Fattah, Y33 ¢: 1A),

Consider the term explosive force, ability, and strength characterized
by speed and rapid force, all of which means one component and it is the
motor component that results from the link between muscle strength and
maximum speed to produce a harmonic movement pattern (Allawi and

Radwan, Y«+): 1%),

The scientific development of sports training methods aims to
achieve and develop the highest possible level in the specialized sports
activity. Plyometric training is a method for developing explosive strength,
where plyometric exercises consist of an eccentric contraction followed by
a shortening contraction, and as a result of the sudden relaxation that occurs
results in a significant increase in strength constriction; Also, plyometric
exercises help to increase the link between strength and speed training, and
it is considered a special method for developing muscular ability, in
addition to developing and improving the relationship between maximum

strength and muscular ability.

Explained the importance of plyometric training as the best method
for developing explosive power because of its impact on excitation of
additional motor units, which results in a very strong and rapid muscle
contraction, as this method contributes to overcoming the problems that

correspond to the development of the explosive capacity to the relationship
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between strength and speed (Jalal,Y + « ¢: ©). mentioned that weight training

helps stimulate the nervous system and make it work at full capacity,
causing stimulation of fast fibres involved in performance when followed
by the implementation of plyometric exercises and thus obtaining the

greatest possible strength (Giechaskiel Y+ YV: Ye),

Also, the main objective of the throwing competitions is to achieve
maximum throwing distance without violating the rules of the
competitions. The kinetic requirements of throwing the discus are summed
up in reaching high power levels during the phase of discus disposal due to
the speed and force resulting from the throwing. The diversity of physical
exercises and their different effects, and the athletes' need for physical
preparation are commensurate with their capabilities and abilities according

to the type of sport and its requirements.

Since the explosive force is one of the basic manifestations of
muscular strength, which plays an effective role in preparing the athlete for
the discus throwing competition and other events, the researcher's attention
was drawn through his field experiences that there is a problem that
manifests in how to choose effective plyometric exercises in achieving the
goal of developing explosive power with the least time and effort. So the
main aim of the present study is to identify the effect of improving
explosive power by a plyometric training program on physical abilities and
digital level of junior athletes

Study objective:

This study aims to design a strategy using plyometric training and studying
its effect on developing the explosive power and digital level of junior

discus throwers
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Study procedures:

- The study conducted during the period from +¢ June Y+Y) to ¥

July Y. YV,

Research sample:

- (YY) Junior discus-throwing (from Qena athletics area) under Y-
years, divided into two groups (1) experimental, and (1) control.
The following tables illustrate sample characteristics.

Table Y. descriptive statistics of Basic variables for research sample.

(n:\ Y)

y.Y
y | A% Ty | oo R AR BN
(years) '
- o Y
y Height WY vy | o oYY _) o0 Y o))
(cm) A
" ov
v We'th TAAT ) v oY -).Ye AR K
(Kg) !

Table (V) results reveal skewness coefficients ranged between (-+.-Y, -
+.YY), and thus they lie between +Y which indicates the moderation of the
sample distribution and that it is homogeneous in the basic variables.

Table Y. Equivalence between the two research groups.

The researchers made the appropriate experimental control with the

nature of the research by dividing the research sample into the

——



— —
‘ e gaal) g3l Yo ¥ e (Y1)l \ ‘ 4l ) agle ddaa
— __

experimental group (%) and the control group (%) and making parity

between the two groups in the tribal measurement.

Table ( ¥) The significance of the differences for the pre-measurement

in the measurements physical (n=1Y)

Y+m sprint from | Sec
flying start

YAy [«¥y| Y AY | oYe |09

°+m sprint from | Sec

Y . vy e Y 1Ay e Yol e VY E
a standing start
y | Staticstrengthof | Kg | oo Iy ya| seay [var|. .y
leg muscles
¢ Masdmum 1 K | x v [ qry | v [ vy ] ooves
Strength

o Vertical jump | CM | YV AL [ Yo | €)1 ¥y [You | . YeY

Standing long | Cm

1 . ARESCEN R AN R LW TN IR R
jump
¥ kg Medicine M
v Ball forward AAY [ vy [ AAY | o g3 ] YA
throw
A Record level M | yavy [ Yo | Yo v [y ev | éyn

"T" significance at +.+© level = Y.YA**at + V=Y 147

It is clear from Table (Y) there are no significant differences between the
experimental and control group in the variables under study, which

indicates the parity between the two research groups of players.

Training program

The training program for both groups lasted for A weeks during the period
from o/1/¥«¥Y to ¥«/v/Y.¥Y | ¢ units per week and the duration of each unit
around v+ min. It includes a set of general and special warm-up exercises
for the discus and specific discus technical drills ,for the experimental
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group the plyometric training program consists of a set of plyometric
exercises for the discus, and coolin(_L-down exercises after the
implementation of the training unit. And the training program load was
applied using Y : Y method
Results and discussion
~The researchers presented the results that were reached after
applying the program to the experimental research sample, and we will
discuss the results in the light of scientific references and related studies
and the researcher’s opinion in order to achieve the objectives and
hypotheses of the research, through the following tables as follows
Table ¥. Table (*) The significance of the differences between the pre
and post measurements for the experimental group in the
measurements (n =1

Yemsprint | Sec
. va |y o) - A A
V| from flying ; ol Yl e | A AYY e
start i
cemsprint | Sec | ¢y | . N - . AAY
Y from a N N R A R BV I A R L

standing start
v | Staticstrength | Kg | €€, [ Y.V [ ).« [ V¥ Voo V.t 164 VY9

of leg muscles e 1 . v \ *xY
¢ Maximum Kg | AM T AY [ YY TR ALYEY [ YY Vs .YY
Strength Yy \ o 4 A4 1 . k%
. . Cm ¢y, [ Yo [ o) [V V. A Y. 8
¢ | Vertical jump AV 5 v vo | AYY L YRAY
Standinglong | Cm | Y.+ | ¥.¢ | YA [ ¥V [ VIR [ oY V.VY
1 jump oy WA Y A AT e
¥ kg Medicine | Kg
AY | v Y | Yeoe | A .y q.¢V
V| Ball forward A v A q | YT [ YEA ] G
throw
M | Y&, [ V.0 [ Fe¥ | Y. V.¢ V.ay
A | Record level vy | ¥ v eV e
Tab‘ylar “T” significance at the +.+° level = Y.oVY ** at the +.+) level =
£ oYY

It is clear from the table (¥ ) and figure ( V) that there are significant
differences in the calculated “t” value between the pre- and post-
measurement of the experimental group in the measurements, where the
percentage of improvement ranged between (¢.£€°7 and Y4.4YZ) ) in favor

of the dimensional measurement of the research sample

—
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6.80

6.70

6.60

6.50

6.40

6.30

6.20

105.00

100.00

95.00

90.00

85.00

80.00

50m sprint

pre

post

4.00
3.90
3.80
3.70
3.60
3.50

3.40

Maximum Strength

pre

post

52.00
50.00
48.00
46.00
44.00
42.00
40.00

—

30m sprint

Plost-

Static strength of leg
muscles

pre

post
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Standing long jump Vertical jump

220.00 52.00

215.00 50.00

48.00
210.00 26.00
205.00 44.00
200.00 42.00

40.00
195.00 28.00
190.00 36.00

post post

Record level 3kg Medicine Ball

36.00 10.50

34.00 10.00
32.00 9.50
30.00 9.00
26.00 8.00

post post

The shape (1 ) The arithmetic mean between the pre and post measurement
for the experimental group

Table £. The significance of the differences between the pre and post

measurements for the control group (n ="

\ 'mS_p”nt rom Sec Y‘/\\‘ ‘. T'.VO .*Y -~.~/\ ...‘1 *..o *VY
flying start ¢ *
y | ermsprintfrom [ Sec | 5 qy | | qeq [ coaa || oy A
a standing start . *
y | Staticstrengthof | Kg | ¢ vy | T8 [ ¢xav [vas| vo. [v1e| onn [ sryr
leg muscles Al
Maximum Kg Voo [ Yeels *V. Vo
¢ LR Yoy [ Ve o [ YT YY)
Strength ) M . : : : : *
o | Verticaljump | M | ever [ VT [ sear [vas | vo.o [y.v| asy | 75T
+ | Standing long Cm [ Y334V [ 1) | Y.10 SV | TAY [ Yg | vy *VAY
jump 1 o . *®
¥ kg Medicine Kg Vg VY
v | Ball forward AAY g o8 | o331 VY YT ALY #
throw
A Recordlevel | M [ voav [ GE [ vver ey [ xay [vev | ovaa | ey
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"{abxpwlar “T” significance at the +.+© level = Y. eV) ** gt the .+ level =
It is evident from the table ( ¢) that there are significant differences in the
calculated “t” value between the pre- and post-measurement of the control
group in physical measurements, where the percentage of improvement
ranged between (V.Y +%, YY)V 7) in favor of the post-measurement of the
research sample.

50m sprint 30m sprint

6.68 3.84

6.66 3.82

6.64 3.80

6.62 3.78

6.60 3.76

6.58 3.74

6.54 3.70

pre post pre post
Maximum Strength Static strength of leg

105.00 muscles
47.00

100.00
46.00

95.00 45.00
44.00

90.00

mE -
85.00 42.00
pre post pre post
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Standing long jump Vertical jump

208.00 46.00
45.00
44.00
43.00

42.00
200.00

41.00
196.00 39.00
pre pre

Record level 3 kg Medicine Ball

32.50 9.60
32.00
31.50
31.00

9.00
30.50

30.00 8.80
29.50 8.60
29.00 8.40
pre pre

The shap( Y) The arithmetic mean between the pre and post measurements
of the control group in the measurements

206.00
204.00
202.00

post post

9.40
9.20

post post

Table (£) shap ( Y) results reveal statistically significant differences
between pre and post measurement for the experimental group in all
physical variables in favor of the post measurement, as the T value and the
percentage of improvement The researchers attributed the progress in the
level of the physical abilities and the digital level of the competitors to the
impact of the proposed training program using plyometric exercises, which
depends on the foundations and principles of upgrading the level of
physical abilities of the experimental group. Also, these differences
indicate that plyometric exercises have an important impact on the
development of the physical abilities of the discus throwers, represented in
increasing the speed and increasing the jump distance in the horizontal
displacement to measure the force characteristic of speed, as well as
increasing the ability to force and force characterized by speed (pushing the
medical ball), and these results are due to the positive effect of the
plyometric training program for the experimental group. Plyometrics are of

—;
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great importance in improving physical abilities (Jalal, ¥+ +¢; Al Hadidi,
Y)Y, and Abdel Moneim, Y+Y)). Moreover, Saad(Y+ Y) indicated that
weight training leads to the development of the elements of physical fitness
for the experimental group in the pre and post

measurements in all research variables for the junior discus throwing
competition.

Table ( ¢) Significance of differences in the post measurement between

the experimental and control group in the research

measurements (n=1Y)

\ Y +m sprint from flying start Sec v.eq <4 y.ve < YY - AN \.Yo
\ o «m sprint from a standing start Sec .60 vaY | 1ed v | Se YA ] Y TA | g YY
v Static strength of leg muscles Kg CACICEEN [ U0 1 0 O U A B P 8- LYY | YA | RV A
¢ Maximum Strength Kg | vovor [9A [ Vevon | vy | Yoo | You | .av
° Vertical jump Cm oV Y | YT | £¢AY Y a¢ oYYy ! \.-q kY 00
1 Standing long jump CM | yy1ay | YVA | Yetow | €A% | Yo Y | £aY | kxg v
v ¥ kg Medicine Ball forward throw Kg YoooA | AR 4.0t <04 LR °.TA YA
A Record level M FEYY | YT | YYYY | Vo) Yoo || Y AR
* Tabular "T" significance at the !evexlu (2_‘ q <0 = Y YYA ** gt the level of

It is clear from Table (°) and shap (¥) that there are significant differences
in the “T” value calculated for the dimensional measurement between the
experimental and control _/group in the measurements, where the percentage
difference between (Y.1AZ, VY. 4+7) in favor of the experimental

The researchers return these differences to the combination between the
plyometric exercises and the skill exercises of throwing discus which
Improved performance due to raising the level of the explosive power of
the arms and legs .This result agrees with Huwaidi & Muhammad (Y- W%
where the strength training programs positively affect the growth rates o

—
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the muscular capacity of the legs and arms of these throwers which
confirms that the tramlng program of the ﬂresent study has a positive effect
on the experimental group , The researcher explains the reason for these
differences, that plyometric tralnlng improved performance due to raisin
the level of the explosive power of the arms and legs for j %unlors which le
to increase the physical abilities and the digital level of the competitors.
These results are in line with the findings of Gharib (Y++A), A, Abdel
Monsef (Y+)¢), and Awad(Y+'Y) where the strength trainin programs
positively affect the growth rates of the muscular capacity of the legs and
arms of the throwing athletes, which leads to an improvement in the digital
level of the research sample..

50m sprint

Control experimental

6.60

6.50

6.40

6.30

30m sprint

3.80

3.75
3.70
3.65
3.60
= |
3.50

Control experimental
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Maximum Strength

103.00
102.50
102.00
101.50
101.00
100.50
100.00
99.50
99.00
9850 Control experimental
Static strength of leg
muscles
52.00
51.00
50.00
49.00
48.00
47.00
46.00
45.00
#4.00 Control experimental
Standing long jump
220.00
215.00
210.00
205.00 -
200.00

Control experimental

=
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Vertical jump

52.00
50.00
48.00
46.00
42.00
Control experimental
Record level
35.00
34.00
33.00
31.00
Control experimental
3 kg Medicine Ball
10.20
10.00
9.80
9.60
9'40 -
9.20

Control experimental
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The shap(¥ ) Arithmetic average of the dimensional measurement

between the

experimental and control group in physical measurements

Table ¢. the significance of the Eta square and the effect size of the

proposed program in the measurements of the researcher (n=1Y)

\ ¥ +m sprint from flying start Sec VAo AR high CAYY Y low

Y ©+m sprint from a standing Sec . ar. ¥ ovo high CAAY . yyo middle
start

v Static strength of leg muscles | K9 + Y Y.ire | high ..¥ve | .+ Aev | high

¢ Maximum Strength Kg CAts y.ro1 | high Ay | y.¢ve | high

e Vertical jump Cm AT v.A.v | high vYYs | y.ova | high

1 Standing long jump Cm .AYy | ¢are |high cAYe | y...¢ | high

y ¥ kg Medicine Ball forward Kg .4ty ) evy high P . vay middle
throw

A Record level M .4yt | v.y¢a | high .¥YY | v to00 | high

* Eta square = less than -. + Tweak, greater than -. !¢ high

*Effect size = +. Yweak, .2medium, .4 high.

ey
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50m sprint 30m sprint
4.000 1.200
0.992
1.000
3.000
0.800
2.000 0.600
0.400 0.260
1.000
T o
0.000 0.000 .
Control experimental Control experimental
Maximum Strength Static strength
1.414
1.420 3.000 2634
1.400 2.500
2.000
1.380
e 1356 1.500
: 1.000 0.852
1.340 . 0.500 .
1.320 0.000
Control experimental Control experimental

‘1
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Standing long jump Vertical jump

5.000 4.635 3.000 2.807

4.000 2.500

2.000

3.000 1.528

1.500
2.000
1.004 1.000
0.000 0.000
Control experimental Control experimental
Record level 3kg Medicine Ball
2.500 2.249 1.500 1.423

2.000

1.455 1.000 0.797

I I N I
0.000

Control experimental Control experimental

1.500

1.000

0.500

0.000

shap (£) The effect size of the proposed program in the physical and digital

measurements

It is clear from the table ( V)shap(%) that the effect of the program on the
measurements of the program for the experimental group was high, as the
values of the effect size ranged between (+.34Y: ¢.1Y2) and the values of
the ETA squared ranged between (+.YAe: + 931V), which are high values
greater than +.) ¢, while the The control group with an effect amount that
ranged between weak, medium and high, and with lower values than the
experimental group, which indicates the high and positive impact of the

proposed program on physical and skill measurements for the players

The researcher explains the reason for these differences, that plyometric
training improved performance due to raising the level of the explosive
power of the arms and legs for juniors, which led to increase the physical
abilities .digital level of the competitors. These results are in line with the
findings of Gharib (Y++A), A, Abdel Monsef (Y:Y¢), and Awad(Y:\Y
where the strength training programs positively affect the growth rates o
the muscular capacity of the legs and arms of the throwing athletes, which

leads to an improvement in the digital level of the research sample..
Conclusions

Considering the objectives of the research and within the limits of the
research sample and based on what was stated in the results of the

statistical analysis, our results showed the followings:

AR
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— Plyometric exercises positively affect explosive power development
in the junior discus throwers

— Plyometric exercises positively affect the development of the level of
digital achievement among the junior discus throwers

Recommendations:

— Using the plyometric trainin strateﬂy in the different age groups in
the field of training, considering their abilities and the individual
differences between them.

— Using plyometric exercises to improve the digital level of discus
throwing and other throwing competitions.

— Considering the selection of the appropriate plyometric training
strategy in the specialized performance like the nature of
performance in the competition.

— Paying attention to safety factors while performing the exercises and
providing the appropriate conditions to achieve this.

— Attention to the development of physical fithess components in
general by coaches and focus on developing explosive power,
particularly for discus throwers.

- Re-conducting such a study with different samples in terms of age,

ender, and type of sports activity practiced and other variables that
t ei researcher did not address to reveal the remaining contribution
values.
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Abstract

The effect of a plyometric training strategy on the explosive ability and

digital level of junior discus throwers

This study aims to determine the effect of improving explosive power of
the sample under study for the discus throwing competition and developing
the digital level of the sample under study for the discus throwing
competition by devising a framework employing plyometric training.The
researchers employed an experimental approach with two sets of Y-
athletes (° experimental and © control) under the age of Y+ years old from
the Qena athletics area. Our results revealed that plyometric training
improved performance of the experimental sample due to raising the level
of the explosive power of the arms and legs for juniors, which led to raising

the digital level of the competitors.

Keywords

digital level; discus-throwing competition; plyometric training



