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ABSTRACT

The main aim of this study is to find the effect of jump-rope training on the physical fitness of 9 to 10 years old
female students. Considering the mentioned objective, 20 volunteered female students of Jahrom are selected as
cases for this study and they are randomly divided into training group and controlling group. The first group,
participated in jump-rope training three sessions per week. This training process continued 15 weeks, while; the
latter group did not participate in any exercise programs and continued with their daily activities. Some factors
related to the physical fitness, such as balance, speed, and agility of the participants are assessed before and after
the training process. Data analysis is performed by using dependent and independent t-test. The results have
demonstrated that the balance, agility, and power of the training group is increased (p<0.05), however; similar
results are not achieved for speed (p>0.05). The results have proven that jump-rope training increases the physical
fitness of 9 to 10 years old femal e students. However, speed seemto be a heritable trait and did not change after the
training process.
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INTRODUCTION

Jump-roping is a low-cost physical activity, thits; impact on the physical fitness is being studigdvarious
researchers. Jump-roping involves the musclesrirs and legs, and it also improves cardiovasculaction and
metabolism. Rope is a portable tool and jump-ropieguire minimum space. On the other hand, jumpRm|s
incredibly cheap compared to the other sportsr{9tl earlier research the effect of jump-rope ingiron children
with mental and visual disorders is being studi€de results have illustrated that jump-roping inye® their
balance significantly (2,3,4). Current researchagehalso suggested that by administering an effeqthysical
activity including jump-roping, an improvement inysical fitness will be experienced (4, 5, 6, 798,

Partavi et al in 2013 claimed that 7 weeks of juimping workout for 15 to 50 minutes a day and 3sdagr week
significantly improves agility of the teenage bdis/3%). This study has proven that 7 weeks of jioging

workout is an effective way for improving agilityf the young boys. In addition, the results have alestrated a
non-significant improvement in the speed perforneaméth a rate of 0.29 percent (50 meters runningedp

Generally speaking, few researches have studiedftbet of jump-roping on speed (1).

The results of a study which is conducted by Cha@iCand Yi-Chun in 2012 have shown that 12 wedkarp-
roping workout did not affect the BMI of studentsttwmental disorders; however, it had a noticegidsitive
impact on their agility (10).
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Chao and Shih have studied the effect of jump-ropéing on the physical fitness of students witisual
impairment in 2010. The results have proven thatprope training had a positive impact on the ggoif the test
group (11).

Chen et al. have examined the effect of jump-romingchildren with slight mental disorders and cadeld that
jump-roping has a noticeable positive effect orirthalance (2). Furthermore, Tsai in 2009 has stidne effect of
jump-roping on children who suffer from blurredigis and reported a significant improvement of beéa(B).Yeh
(2007) has examined the impact of jump-roping oildodn with mental retardation and found an improeat in
their balance (4).

Although there exist various researches which hetudied the effect of jump-rope training on phykifitess,
especially its impact on agility (1,12), none oésk studied are conducted in Iran and this gapseaimong the
current literatures.

The life quality of residents and the level of @ofament can be enhanced by developing the phyfiivass of each
community. The importance of this subject can Hi/ foomprehend when it is considered that studenés the
future of each community and can develop it fromozss aspects.

When people are asked about the reasons that theyodparticipate in any sporting activities, mogtthem
complain about not having enough money and timphifsical fithess could be enhanced by jump-ropiingg and
costs would not cause any problems. Jump-roping dme require travelling between home and sporb<lu
Additionally, much time for exercise is not needsithilar to jogging, jump-roping does not ask foeat spaces and
can be performed with minimum costs and only a rope

Therefore, the aim of this study is to find theeeffof 15 weeks of jump-rope training on the phgisiitness of 9 to
10 years old female students.

MATERIALSAND METHODS

In order to gather the required data, 20 femaldesits between 9 to 10 years old of Jahrom aretsdlegfter calls
in all elementary schools of Jahrom, some famiiage accepted to participate in the study. Thectsdecases are
divided into two groups (10 for each) which arertirsg and controlling groups.

All selected subjects had a complete physical heAlter selecting the participants, informed caniseas obtained
from their parents. The demographic characterigifcthe subjects are presented in Table 1. Thetsesfit-test
have shown that the two groups have homogeneousheight, body mass and body mass index (BMI).

Table 1. Demographic characteristics of subjects

P-value t Control Exercise Variable
0.759 0.309 9.55t0.510 9.5(t0.512 Age (years)
0.783 0.277 141.0%5.17 140.35t3.66 Height (cm)
0.55 0.57 35.202.97 34.90£2.55 Mass (kg)
0.192 1.329 18.024.53 17.63#.56 BMI (kg/ m)

Data collection method

The participants were informed related to the psecef collecting data one week prior to the tragnim this

session, beside informing the participants of thiing process, their demographic characteristiese measured.
Additionally, 48 hours prior to the training seswo physical fitness tests are conducted from hatiming and

controlling groups and their scores are recorded.

The training group participated in the jump-ropairting for 15 weeks, while the controlling groupd dnot
participate in any regular exercise and only penfedt their daily activities.

After 15 weeks, the resting process is being pldreansidering the distance between the first datesting and
exercises (48 hours), the last test is performedlasi to the first one which was conducted priorthe training.
Both training and controlling groups participatedphysical fitness tests and the scores are redoBi@ance is
being analyzed by one leg balance test, whiletgggi studied by two 9 x 4 lllinois test, and spésd50 meters
running test. Finally, power is being measuredhgy$argent jumping test.
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Exer cise program

The training group performed 15 weeks of jump-ramekout for three sessions a week (totally 45 ses3i At the
beginning of each session, the participants peddrmvarm-up, stretching, upper and lower body eseeciwhich
are suitable for their age for 10 minutes. Finallyprevent damages, cooling exercises are perfbfores minutes.
The Schedule of trainings from the first to fiftéemweeks are shown in Table 2.

Table2: A woman from week one to week training program rope XV

Jump-roping Therest Repeat  Time of day Week

15 seconds 45 seconds 8times 2 minutes 1&2
15 seconds 15 seconds 12times 3 minutes 3&4
30 seconds 15 seconds 8 times 4 Minutes 5&6
1 minute 30 seconds 7times 7minutes 7&8
5 minute 1 minute 2times  10Minutes 9&10
3 minute 1 minute 5times 15Minutes 11&12
6minute 1 minute 3times  18Minutes 13 & 14
8 minute 2 minutes 3times 24Minutes 15

Statistical methods

The value of each studied variable is being desdrity analyzing their standard deviation. In thiglg, in order to
evaluate normal distribution and to use parameirimon-parametric tests, Smirnov - Kolmogorov tissbeing
applied. Since the data have a normal distributmrcompare changes in the training and controllingups,
independent it is used. Additionally, for in-groepaluations, dependent t is applied. For all stetistests, the
significance level was considered equal to 0.0% $tatistical software SPSS version 16 was usedtédistical
calculations.

RESULTS

The values of studied variables with average aanddstrd deviation are illustrated in table 3.

Table 3. Mean and standard deviation values

Changes  After practice Beforepractice  Group Variable,

2.022.14 32.70£.35 34.90£.55 Practicing Body mass (kg)

0.1040.87 35.2042.97 35.3043.05 Control

41.09+41.06 16.5440.89 17.6340.56 Practicing g/ ) BMI

0.2440.57 17/77 £0/71 18.0240.53 Control

1.6041.26 8.3041.94 6.7042.90 Practicing Balance (scores one foot) practiced
04.47 613.36 613.65 control
LEoEDS 185095 2030295 Pracieng (agility (scores of both agilty linois

0.02+0.113 9.024#.11 9#.15 practicing Speed (running time 50 m)

0.0890.42  9.174.97 9.07#.01  control P 9

7.30#4.08 22.2045.07 14.90+2.84 practicing (Power (Sargent jump test scores
0+1.054 13.7042.71 13.7042.90 control

* Ggnificant at P<0.05.

Table5. Results of t-test for comparison between groups of variables

p df t group
0.75 18 0.31 Practice
052 18 2.08 control Body mass
*0.010 18 2.86 changes
0.13 18 1.56 Practice
*0.003 18 3.41 control BMI
*0.041 18 2.20 changes
0.64 18 0.47 Practice
0.07 18 1.87 control Balance
*0.001 18 3.74 changes
0.74 18 0.001 Practice
*0.03 18 2.31 control Agility
*0.005 18 3.16 changes
0.88 18 0.14 Practice
0.75 18 0.32 control Speed
0.67 18 0.42 changes
0.36 18 0.93 Practice
*0.001 18 4.67 control Power
*0.001 18 5.47 changes
* Ggnificant at P<0.05.
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Paired t-test results for the in-group study vdealare presented in Table 4. The results of tittesbmpare groups
of variables are presented in Table 5.

According to the obtained results, body mass and BMthe training group decreased noticeably (POS].
However, these factors did not have any significdrgnge for the controlling group (P> 0.05). Thenparison of
the decrease of body mass and BMI between two graag significant (P <0.05).

Balance, agility and power of the training group ke noticeable growth (P <0.05), while these factid not
change for the controlling group (P> 0.05). Additidly, the increase of balance, agility and powethe training
group were significant compared to the controllgrgup (P <0.05). Speed, however, did not face éeamlle
change (P> 0.05).

DISCUSSION

Based on the findings of this study, 15 weeks pfgtrope training improves the balance of 9 to 1l&ry®ld female
students up to %23.88. This study also confirmsfitiaings of Chen et al in 2010 related to the fiesiimpact of
jump-roping on the balance of children with sligh¢ntal disorders (2). In this respect, Tsai in 2888 studied the
effect of jump-roping on children who suffer frontutred vision and reported that jump-roping sigrafitly
improves balance (3). Furthermore, Yeh in 2007 dreedyzed the impact of jump-roping on children witental
retardation and reported a significant improvenierheir balance (4).

Nicholson in 2005 has also studied jump-roping wotk The study was conducted with 256 participavite were
5 to 14 years old. The process of jump-rope trgitasted 24 weeks. The results have proven thapqaping is
not only fun but also reduces the risk of obediigbetes and depression and improves balance Th8)jump-
roping exercises may lead into better focus orptrtormed tasks (14). However, the effect of juroping on this
factor is not evaluated in any research and reg/dirgher studies. If physical exercise could redtie variability
in the use of motion units (15), increase plagtioft the motion (16) or help to use muscles to qenf activities
(17), it would also improve balance.

Obtained results from the jump-rope training instbiudy may be also caused by one or more of tfaesders.
Recent studies suggest that dynamic exerciseslasely linked with the increase of cortical excitip of the
spinal. Neural adaptation seems to be involvediimdase (18,19,20).

Based on the findings of this study, 15 weeks ofgtrope training improves the agility of 9 to 1Cayz old female
students up to %25.71. Similar to this study, Raita2013 have illustrated that 7 weeks of jumping, 15 to 50
minutes a day and three sessions per week, sigmnificincreases the agility of teenage boys (%3.Ifg results
have proven that jump-roping is an effective waynafeasing the agility of teenage boys (1).

On the other hand, Chao Chen and Yi Chun in 20¥2 damonstrated that 12 weeks of jump-roping do¢sffect
the BMI of the students with mental disorders, hasvethe results have shown a noticeable improvemieagility.
Nicholson in 2005 has also studied jump-roping wotk The study was conducted with 256 participarte are 5
to 14 years old. The process of jump-rope traifésted 24 weeks. The results have proven that jurpjmg is not
only fun but also reduces the risk of obesity, diab and depression and improves balance (13)lyMalane
Wilson has conducted a study related to the dewadop of jump-rope workout in elementary school2@®4. The
results have shown that jump-roping is a suitak@se to improve agility and coordination (21).

Jump-roping involves continuous jumps and rapiatieas. A moment of neglect can cause the cumbersafrthe
rope. In this respect, rapid reactions to the rogreincrease agility. Furthermore, better functibthe sympathetic
nervous system may occur as a result of jump-ropéouts.

Based on the findings of this study, 15 weeks ofggtrope training improves the power of 9 to 10 gezld female
students up to %99.48. Makaruk in 2013 has analytzecffect of continuous jumps of jump-roping dgriwarm-
up on the jumping ability of men. A group of 12 miena national level participated in this study.eTjumping
ability and power of the participants from 5 alegives were measured. Three different warm-up padsowhich
were three days apart from each other are usedfifBh@ne consisted of common jumping exercisdge $econd
one was jump-roping, while the last one was colgdobnd involved common warm-up exercises (joggng
stretching).
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Jump-roping had a significant positive impact or tangth of jumps compared to the common protocbie
difference between the peak of power or the heighimps was not significant. This study also ithased that
common protocol and jump-roping improve the peagafer and the height of jumping.

Makaruk in 2013 implies that warm-up exercisesolawg jump-roping, have greater impact on the tangf
jumps compared to the common jumping protocols, #sedcommon jumping protocol and jump-roping previd
same increase in vertical jumps (12).

When power enhances, strength should also incrdasg-rope exercises may cause muscle protein diigpa, as
a result of increased strikes and resistance. Heryéhis process also causes a potential of inereBmuscle sizes
and power. With the increase of power, when spt®a still, the strength also improves.

It should be noted that, jump-roping is a jumpingreise and it is highly similar to the PlyometExercises.
Similar to the Plyometric exercises, jump-ropingoahave two levels of extrovert contraction anddaptrovert
contraction. During the extrovert contraction, whitle Quadriceps and twin muscles are stretched eldwgtic
components are also stretched. Thus, part of theggns stored in the form of elastic potential rgiye During the
introvert contraction, this energy releases andli®sn the increase of power and the speed of mewt. An
increase in the mentioned factors also causesrheovement of strength. Additionally, the nervoe®mination
that occurs as a result of power exercises, suchhasmetric and jump-roping (the stretching refleixmuscle
spindles), results in the increase of power (22).

Generally, it can be concluded that, an improvensémhuscle strength, jumping performance, and mmprit high
speed, are linked with two qualities of the musclesst, strong muscular tension prior to the caction which
results in tensile reaction to activate the intrbweuscle contraction.

The reactionary nature of the muscle fibers, savnesgy during activities. Determining the effectloése factors is
a difficult task (23). Improvement in tests, cancacas a result of increased excitability and newscular
performance of the twitch motion components. Thesercises stimulate muscle spindles and improvecuotas
power.

In fact, power is used in jumps and throws. Thesgases also improve power. Power is the most itapo factor
in the success of an athlete.

According to the findings of this study, 15 weekgump-roping did not results in a significant clgenin the speed
of 9 to 10 years old female students. Similar is gtudy, Portavi et al. in 2013 have found thategks of jump-
roping 15 to 50 minutes daily and three days pezkyweaused a non-significant change in speed 4p0@9. This

factor is measured by 50 meters running test aftareeks of jump-roping. The results are in linehwithat is

achieved in the current research.

There exist few researches related to the effefirop-roping on speed (1). The percentage of mugimdes (slow-
twitch and fast-twitch), determine the speed ofratividual. While the percentage of muscle fibers determined
during the first years of life or even prior to thir The genes that are inherited from parents aterihining the
percentage of muscle fibers. Therefore, speed $edme a heritable trait. Although it may be inceghdy some
exercises, this change is not noticeable. This daat be the result of a slight change in the spddtie students
after jump-rope training.

CONCLUSION

According to the obtained results, it is concludeat, jump-rope training increases some factonghgkical fitness
for 9 to 10 years old female students. Balancditygind strength increased, while speed remaingaaximately
unchanged. Generally speaking, the physical fittessimproved, however; speed did not change bedaus a
heritable trait.
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