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trag prvgram ha poitihe fect on the maainm muacular abiy flg
mucle. The rcconmendd ballite traiig prvgram ha poiie cfect on the

dlgita/ record cfthe epcrientalgroup, conpared to the controlgroup
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Research Problem.:

2-
ternational and 0mpic cham-

either time or distance. lt is also

cfsportstraining.

lete(ال)
Mohamed Abd El-Ghany Othman

(/994) indicated that sports training is "a
well-planned process, performed through
repetitive muscular work (physical load)
and aims at improving the performance
level.This process results in physical, func­
tional, psychological and mental changes
as load intensity vary from one person to
anoter" Accordingly, Ali Al-Beek (1988)
indicated that planned training is a
means through which we can evaluated
the athlete's condition to set goals, met­
ods and equipments needed, in addition
to identifying the program components
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and follow-up tests to achieve the set
goals (15, 10).

Mohamed Abd El-Ghany Othman
(/990) and Kasem Hasan Hussain
(1990) agreed tat specific physical abili­
tes ofjumping events are speed strength,
maximum power and speed (14, /2).

Stone (/998) indicated that muscular
strength is one of the physical elements
that influence the performance char­
acteristics for each of the performance
phase. The body moves by these muscles
that contract to direct the limbs from
one place to another. The more powerfl
these muscles are, the more efficient the
counteractions are. lmproving sTtrength
can be done through two methods; first,
increasing the physiological cross-section
and the second is improving the contrac­
tion speed through improving coordina­
tion level of the agonist and antagonist
muscles towards improving the synchroni­
zation of muscle fibers (2).

Burke (2001) showed that any sports
movement is characterized by a muSCu­
lar contraction phase with elongation, fo}­
lowed by a muscular contraction phase
with shortening. This includes throwing
and jumping skills. To train muscular
strength, we should maintain the internal
motor energy, through which we switch to
muscular contraction phase with shorten­
ing as fost as possible.This switch is called
maximal muscular power. The ability to
generate this kind of muscular power is
related, in the first place, with the meth­
ods of improving speed strength, among
which is the ballistic training (18).

This is in agreement with Mohamed
Hassan Allawy (1994) and Adel Abd E}-
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Baseer (1992) in that muscular strength
is closely related to improving motor skills.
Strength training progroms are the best
ways to improve sports performance. Per­
formance in all sports activities depends
on the contractile efficiency of muscles
as the more powerful the muscle is,
the more efficient the contractions are.
Strength training programs should include
more than mere lifting more weights as it
should include modern training methods
suitable for various kinds of specific mus­
cular work (13, 6).

Ballistc training is an effective training
method that not less effective or less p0s­
itive than other training methods (weight
- plyometrics) on the muscular ability of
track and field athletes in general, and es­
pecially longjumpers. lt includes explosive
movements against resistance with maxi­
mum speed.This includes light weight lif­
ing with max speeds. This maintains the
specific motor coordination ability of long

(.ump  ز17)
Kent (1998) indicated that ballistic

training goes through three phases (in­
ward shortening contraction towards the
center - smooth movement that depends
on max pushing force during the begin­
ning of a jump - decrease of speed con­
current with outwards elongating contrdc
tion away from the center) (22).

Newton et al (996) and Kerry  &ي
Newton (/998) indicated that ballistc
resistance training includes movements
ogainst resistance with maximum speed
and is a relatively modern training method
that links plyometrics with weight training
as it includes lifiing light weights with high
speed (23, 20).

Ahmed Farouk (2003) indicated that
ballistic training has no phase for speed
decrease. Therefore, it maintains specific
coordination for most sports. Ballistic
training begins relatively late in the train­
ing plan as it needs specific preparation
with light resistances to strengthen ten­
dons and ligaments. Finally, there is a
lack of understanding concerning the im­
provement of muscular strength in most
sports as the main aim is not to increase
muscular strength. On the contrary, the
main aim is to improve the sports per­
formance. Therefore, coaches should con­
sider this when designing physical prepa­
ration programs for their athletes (/).

The current research problem is clear
in that the research sample members
practice regularly without any noticeable
improvement in their performance level.
The researchers think that this is due to
the inconvenience of the designed train­
ing program for those athletes' physical
needs that help improving their digital
level.This led the researchers to use ballis­
tic training to improve muscular strength
through a well-designed training program
in a try to improve the digital level of long
jumpers.
Research Aims:

The current research aims at
Designing a ballistic training program

for long jumpers.
ldentifying the effects ofa ballistic

training program on the digital level of
long jump.

ldentifying the difference between the
experimental and control groups on the
digital level of long jump.
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Methods:
Approach.:

The researchers used the quasi-ex­
perimental approach (two-group design)
with experimental and control groups.

Sabjects:
Research community includes long

jumpers from Kafr A-Shaikh Sports Club,
Kafr A/-Shaikh Youth Center and Meet
Elwan Houth Center during 20/2 season.
Sample included (20) athletes divided
into two groups (/0 athletes each). An­
other (/4) athletes from the same re­
search community and outside the main
sample were chosen as a pilot sample.

Research Hypotheses:
There are statistically significant dif­

ferences between the pre- and post­
measurements of the control group on all
physical variables and the digital level in
favor of the post-measurements.

There are statistically significant differ­
ences between the pre- and post- mea­
surements of the experimental group on
all physical variables and the digital level
in favor of the post-measurements.

There are statistically significant differ­
ences between the post- measurements
of the control and experimental groups
on all physical variables and the digital
level in favor of the experimental group.

Table (1)
Homogeneit beteeen the tueo groups on all research ariables ة

=(2 )ا

mا ااامسهمNMmmmm 

Kear/ month 19.80 19.90 1.42 - 0.21
Trainingperiod Kear/ month 7.16 7.00 0.83 0.77٦

Physical wariables
Yerticaljump Cm ا 29.80 29.62 2.89 0.18
Widejump M 1.98 1.85 0.76 0.51
3tm runningfronfight Sec 4.31 4.38 0.87 -0.24
3 haps right M 4.23 4.13 0.84 0.35
3 haps lft M 4.05 3.91 0.76 0.55
30 sec sit-up N 29.84 29.93 2.88 -0.10
Anthrapometric wariables
Height M 1.76 1.79 1.65 -0.05

M 1.06 1.11 0.83 -0.18
Kg 76.84 75.74 6.84 0.48
M 4.91 4.87 0.64 0.19

Table (1):indicates that sqewness zales weere betaeeen (3±). This
indicates sample homogeneity.

@eWgمن،e@ ا 
 ا»ا
 ا٨اهيلا»م
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Table (2):
Dference signfcance betueeen the taeo growps on all research
aiables (pre-measuements)

Experinental Control
Yariables Dference ()

Mean SD Mean SD
Growth Indicators

Age 16.75 1.12 16.85 1.32 0.10 0.17

Tainingperiod 3.14 0.49 3.18 0.62 0.04 0.15

Physical wariables

Werticaljump 30.13 2.42 29.46 3.18 0.67 0.50

Wide jump 1.85 0.64 2.05 0.45 0.20 0.7٦

30m rumningfromJight 4.36 0.49 4.26 0.52 0.10 0.41

3 haps right 4.25 0.52 4.20 0.38 0.05 0.23

3 haps left 4.00 0.44 4.10 0.51 0.10 0.45

30 see sit-up 30.14 2.78 29.54 2.51 0.60 0.41

Anthraponetric wariables

Height 1.7٦ 1.23 1.75 1.38 0.02 0.03

Lower limp length 1.05 0.59 1.07 0.49 0.02 0.25

Weight 76.61 5.55 77.06 5.71 0.45 0.17

Digital record 4.90 0.40 4.92 0.49 0.02 0.09

Table (2)
indicates mo statistically signjcamt d:ferences betweeen the tweo
groups o» all reseach ariablesjor thepre- measurements as ()
table zale (2.10) easة higher than its calculated zales (betweeen
0.03 and 0.7). This indicates sample homogeneity.

Tbols and eguipments:
The researchers used the following

tools and equibments:
A medical balance for measuring

weights
A restameter for measuring heights
Jumping hole

Measuring tape
Free weights
Weight machines
Data recording form
Stop watch
The recommended progrom
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hamed Gaber (/994) and Ahmed Ebra­
heem (2004) (20, 21, 22). These tests
are as follows:

/-٧ertical jump from stance
2- Wide jump from stance (for mea­

suring explosive power)
3- 30m running from flight (for mea-

suring speed)
4-3 consecutive hops with right leg
5-3 consecutive hops with lef leg
6- 30 seconds setups

Phsical Measurements:
Through review of /iterature (A}-Sisy

2002, Fleck & Kramer 2004, Mahrous
2004), the researchers found out that
the most important physical components
for long jump are Sbeed strength, Transi­
tive speed, Maximum strength andAgility
(2, 19,8, 16).

The researchers identified he physical
tests for measuring the specific charac­
teristics of long jump through reviewing
the studies ofAhmed Maher (983),Mo-

Table (5):
d.ference signfcant betaeeen the distinguished and non-dis­
tinguished growpsfor calculating distinguishing zalidityfor the
pilot sample

(1 =n2=٦)

35.15 1 1.68 1 27.32Verticaljump

2.42 0.41 1.61 0.53

30m rumningfromfight 3.91 0.33 4.77 0.37

3 haps right 4.83 0.48 3.93  ا0.58

3 haps left 4.46 0.32 3.72 0.44

30 sec sit-up 37.89 2.84 28.33 2.36

() table ale ة on Ps0.05 =2.17

less than the calculated values (ranging
between 3 and 7.75). this indicates the
tests validity.

Toble (3) indicates stdtistically sig­
nificant differences on all physical tests
between the two groups in favor of the
distinguished group as (t) table value was
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Table (4):
correlation coefcient betaeeen test and re-testfor calculating
tests reliabilit on thepilot sample

30m rnningfronJight

3 haps right

3 haps left

30 sec sit-up

Table (4)
indicates statistically signficant correlations betweeen test and re­
test as () calculated alwes ة (0.87 to 0.92) easة higher than its table

.alue. This indicates tests reliabilityة 

(6) table zale o» P<0.05 = 0.53

prog7am2.:

/- lmproving physical fitness
2- lmproving technical performance

of long jump phases
3- lncreasing the beginners' abilities

and facilitating their moves during techni­
cal performance

4- Strengthening most body muscles
to work as far as possible

5- Acquiring special endurance
strength and the feel of speed

6- lmproving the flight trajectory and
good landing

Bases ofthe training
progra.:

Considering the continuous relations
among load variables (intensity - volume
- rest)

Prioritizing the training units aims
ands duties

Considering coordination and correla­
tion among training units

Considering the gradual progression of
loads and rotation between high and low
loads according to progression principle

Mohamed H. Alaawy (/994),
Talha Hosam El-Din (1997), Trner et
ol (2003) and Emad EH-Din Abbas & Ali
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7ecommended
hnten.sity:
Fleck & Kramer (2004) indicated that

intensity ofballistic training should be be­
tween 30% and 40% of ١RM of weight
training so that this weight does not af­
fect the speed ofmuscle contraction neg­
dtvely, causing injuries. For free weights,
they also indicated that training intensity
is identified through the weight of tool
itself. As for medical balls this weight is
between 2 to 6 kg and for kette-bells this
weight is between 5 to /0kg (19).
Volume:

The suitable volume of ballistic
troining is 10.12 reps for 3:5 sets with
rest intervals 2.3 minutes between sets.
As for free weights, they indicated that
the suitable volume is 10.15 reps for 1:3
sets with rest intervals 2.3 minutes be-
tween setS.

The researchers considered the
dge group ofsample and their fitness lev­
els. They also considered the progression
principle. lntensities are set according to
the following table:

FohmyA}-Beek (2003) agreed that musc­
lar strength evolves quickly as training for
several weeks helbs in increasing and im­
proving it Eight weeks oftraining is enough
for reaching a measurable level of muscu­
lar strength. They indicated that duration
of 60-9- minutes for the training unit is
enough according to the number of weeks
mentioned above (13,5, 24, l1).

Fleck & Kramer (2004) indicated that
the ballistic training units should not ex­
ceed 3 units per week so that muscles
and joints con getll recovery before the
following unit as this type of training is
characterized by high intensity that over­
loads all parts of the body (19)

Accordingly, the researchers
applied the troining progrom for eight
weeks (3 units per week) so that total
number of units is (24) and each units
duration is between 75 and 90 minutes.
The researchers considered improving
the maximum muscular strength before
applying the program trough a set of
weight exercises as a conditon for effec­
tive use ofballistic training. Through these
exercises, the muscles become more able
to tolerate any sudden changes in both
power and speed.

Table (5):
load intensity cfthe trainingprogram

Sub-marimw 85:94 2-4
75.84 4-6
65٠74 6- 8
55:64 8-12

More than 30 12-20
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TheT7ainuingUnit:
Yrm-up:

This part is to prepare the mus­
cles and cardio-pulmonary system to the
type of work to be performed during the
unit, with special attention to stretches
and flexibility exercses. This part takes
(15-20 minutes with load 20-30% of the
main unit load.
Mainpart.:

This part includes ballistic ex­
ercises (the main aim of the unit) that
work on improving muscular ability and
some mechanical characteristics of the
spear throwing arm.This part represents
75% of the unit duration. There will be
(/5) minutes at the beginning for train­
ing spear throwing techniques in only one
unit each week.

Results and Discussion.:

Concludingpart:
This part includes cool down

through jogging and relaxation exercises
for 5-/0 minutes, according to the load
intensity used. Appendix (2) includes the
full recommended ballistic training pro­
grom.
Ninapplication:

The researchers applied the rec­
ommended program to the study groups
from 15-6-2012 to /0-.8-2012 (8 weeks
/3 units per week).Application was done
in Kafr El-Shaikh Stadium.
Statistical treatments:

The researchers used SPSS sof­
ware to calculate the following: mean­
median - standard deviation - sqewness
- correlation coefficient - (t) test - per­
centage.

Table (6):
d:ference signfcant betaeeen thepre- andpost-measurements
on all research ariablesfor ة the eaperimental growp

30m rwningfrom ftight

3 hops right

3 hops left

30 see sit-up
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Hig.1:
mprozementpercent­
ages betaeeen thepre- and
p0st- measurements 0n
all research zariablesfor
the experimental growp

40

35

30

25

20

15

1٥

٥

legs muscles and the digital record of long
jump athletes. Each phase has a relative
importance in jumping distance and the
approach and take off phases are the
most important (3, 4).

Fulfilling the specific mechanical crite­
ria (speed - angle - height) of the start
has specific importance in identifying the
total jumping distance (3, /6, 7)

Physical variables play a mGjor role in
improving the digital record. This is clear
from the differences between the pre­
and post-measurements.

Table (6) and fgure (l) indicate statis­
tcally significant differences between the
pre- and post-measurements ofthe exper­
imental group on all research variables in
fovor of the post-measurements. The per­
centage of improvement ranged between
(١/.01%) (30m running from fight) and
(35.14%) (Wide jump). The digitol record
improvement percentage was (2/.22%).
This is due to the ballistic training pro­
gram.The researchers think that these re­
sults indicate the effectiveness of ballistic
exercises in improving muscular ability of

Table (7):
d:ference signfcant betaeeen thepre- andpost-easurements
on all research zariablesor the controlgrowp

3 hops right

3 hops left

30 see sit-up
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14

12

• 1٥Big.2.'
6

4

0

mprozementpercent­
ages betaeeen thepre- and

p0st- measurements 0n
all research ariablesfor ة

the contol growp

(3 hops lef) and (12.12%) (vertical
jump). The digital record improvement
percentage ws (9.35%).This is due to
the regular training program. The re­
searchers think that the regular training
program used for the control group has
some positive effects due to athletes'
punctuality and the coach's directions
about the technical steps ofperforming
the skill. These differences can also be
due to the sound bases ofdesigning the
regular program. This is in agreement
with Esam Abd El-Khalek (9).

Table (7) and fgure (2) indicate sta­
tistically significant differences between
the pre- and post-measurements of the
control group on all research variables
in favor of the post-measurements as
(t) calculated values ranged between
(0.54 and 2.6) while its value was

-for the digital record. This indi(5.1 )ا
cates that 30m running from flight and
set-up for 30 seconds did not improve
as the positive effect of the program
was not complete. The percentage of
improvement ranged between (2.44%)

Table ().:
d:[erence signfcant betweeen thepost-measurements o all
research ariablesfor ة the eaperimental and controlgrowp

3 hops right

3 hops let

30 see sit-up
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Table (8) and figure (3) indicate
statistically significant differences be­
tween the post-measurements of the
experimental and control groups on all
research variables in favor of the ex­
perimental group. (t) values ranged be­
tween (/.40 and 3.60) and (2.24) for
the digital record.This indicates no sta­
tistically significant differences on 30m
running from flight. The percentage of
improvement ranged between (6.99%)
(3 hops right) and (26.85%) (Wide
jump). The digital record improvement
percentage was (1/.87%). This is due
to the ballistic training program and its
superiority over the regular program.
The researchers think that these re­
sults indicate the effectiveness of ba}­
listic exercises in improving muscular
ability of legs muscles and the digital
record of long jump athletes. This is in
agreement with various previous stud­
ies (2, 1,19,8).

Conclsions:
The researchers conclde that.:

/- The ballistic training overcomes
the defects of lack of velocity due to
traditional weight training. ln addition,
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Hig.3:
mprozementpercent­
ages betaeeen thepost­
measwrements o all
esearch zariablesfor the
eAperimental and cotrol
growps

the nature of performing ballistic train­
ing is closer to real long jump perfor­
mance

2-The recommended ballistic train­
ing program has positive effects on
the maximum muscular ability of leg
muscles

3-The recommended ballistic train­
ing program has positive effects on
the digital record of the experimental
group, compared to the control group.

Recommendations:
The researchers recommend
thefollouing:

-Using the ballistic training proا- 
gram for long jump as it very important
in improving maximum power

2- Using the content of the ballis­
tic recommended program to design
similar programs using various tools
and calibrating the training loads of
this type

3- Providing necessary equipments
for ballistic training according to safety
rules and regulations.
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