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Abstract: 

Jump rope exercises are considered an important type of exercises in the development of physical 

and physiological capabilities, such as, muscular endurance, cardio-respiratory endurance, agility, 

coordination, balance, and the efficiency of the Circulatory and respiratory systems The purpose of 

this study was to to develop some physical and physiological capacities to raise the level of physical 

efficiency.The study was conducted on a sample of 40 students from the Faculty of Physical 

Education for men, applied to the proposed training program in a 10-week , 3 units per week. there 

were differences in the results of physical measurements between the pre- and post measurements; 

for example, leg muscles strength  improved by 5.46%  (pre, 206.04 ± 12.65-post217.3 ± 14.46) 

There are also differences in the physiological measurements between the pre- and post 

measurements; for example, the resting heart rate improved by 11.24%  (pre, 77.4 ± 4.24 post,68.7 

+ 4.62 beat/min). 

Introduction: 

racticing in physical exercise is the main 

issue to keep a proper health state and an 

acceptable physical and physiological fitness for 

all ages and both sexes. 

Regular exercises will develop physical and 

physiological fitness in addition to decreasing 

the health risks. 

Miu’s (2009) confirmed the role of physical 

aerobic exercises on enhancing the physical & 

cognitive abilities even for the elder people.  

Mohamed Shehata et al (1992), Khairya El-

Sokary & Mohamed Abd El-Halim (1997) 

stated that physical exercises works on 

developing flexibility, strength and elasticity of 

ligaments, also it helps in increasing the range 

of motion  and decreasing the risk of injury in 

addition to developing the neuromuscular 

coordination  and adjusting the muscle tone and 

strength. In addition to developing the 

functional efficiency of the circulatory and 

respiratory system, lowering cholesterol and 

stored fats level, increasing metabolism rates  
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besides improving the level of joints 

conditioning. 

Best & Taylor (1970) pointed out that practicing 

exercise regularly leads to decreasing heart rate 

during rest because of the effect of exercise on 

increasing the heart muscle volume and muscle 

adduction ability and the response of vagus 

nerve that helps in slowing the heart rate. 

Johnson and Buskirk (1974) stated that physical 

exercises leads to increasing the heart efficiency 

and helps the heart muscle in supplying the 

muscles with more blood which will enable the 

individual to get his whole need of oxygen 

during exercise that will enable him to reach his 

peak performance. 

Acevedo (2006) and Stienhaus et al (1988) 

confirmed that physical exercises affect the 

cardio-respiratory fitness positively which is 

considered a main fitness component and a 

highly demanded functional efficiency. 

Astrand and Rahalk (1977) added that heart rate 

is a main physiological indicator that can be 

used to monitor the effect of exercises training 

and helps in directing training programs. 

Devries (1976) pointed out to the possibility of 

using heart rate to determine the time of 
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returning back to the normal state after physical 

effort. 

Cheng et al (2003) and Ahmed Khater (1979) 

also confirmed that the VO2 max test can be 

used for monitoring fitness levels as VO2max is 

directly proportional to fitness levels. 

Jumping ropes exercises is considered an 

important type of exercise used to develop the 

physical and physiological abilities; such as 

muscular power, strength, range of motion, 

muscular endurance, cardio respiratory 

endurance, agility, balance, neuromuscular 

coordination, leg and arm joints flexibility and 

cardio respiratory fitness.  

Sharkey (1990) confirms that rope exercises 

needs a high level of coordination when moving 

more than one part of the body in the same time 

and in several directions in addition to acquiring 

other fitness elements like agility, flexibility, 

speed, accuracy and motion sensation. Also it 

needs a type of dynamic balance that corporate 

all the body muscles to keep this state of 

balance during performance where a variation 

of jumps, rotations, swings and skills are used 

without stops which reflects a high level of 

physical efficiency for the individual. 

Quirk and Sinning (1982) stated that the value 

of rope exercises lie in its simplicity as a wy to 

develop the physical efficiency and capacity for 

individuals who do not have much time to 

practice a regular sports activity. Also rope 

exercises help in developing Vo2max.  

Baker (1969) stated that rope exercises matches 

with running exercises where both of them 

develop the efficiency of the cardio respiratory 

system. 

Research aim: 

The research aims for identifying the effect of 

rope exercises training program on physical 

abilities and some physiological variables for 

students in the faculty of sports education. 

Research hypothesis: 

1. Interval circular rope exercise training 

has a positive effect on developing some 

physical abilities 

2. Interval circular rope exercise training 

has a positive effect on developing some 

physiological variables. 

Research procedures: 

Research method: 

The experimental method was used using pre 

and post measurements on one experimental 

group. 

Research sample: 

40 physical education students have consented 

to participated in this study.mean age 20.65 

years + 1.34 and mean height 178.68 cm + 5.37 

and mean weight 73.82 kg + 9.10. 

Research tools: 

The researcher used the following 

measurements: 

Anthropometric measurements including: 

 Height:  the total height of the body was 

measured by the restameter to the nearest ½ 

cm  

 Weight: using the medical scale to the nearest 

½ kg 

Physical measurements: 

 Standing broad jump test to measure the legs’ 

muscular power 

 Sit-ups test in 30 seconds to measure the 

speed strength for Abdominal muscles 

 Push-ups test till fatigue to measure arms’ 

muscles strength 

 Purpee test till fatigue to measure muscular 

endurance 

 Sit-ups test to measure abdominal muscles 

endurance 

 Purpee test in 10 sec to measure agility 

 Running in figure 8 to measure co-ordination 

 Measuring flexibility through trunk flexion 

 Sprint 50 m to the nearest 1/100 sec to 

measure speed 

These measurements where chosen based on 

previous researches and based on the proven 

reliability and suitability though statistical 

analysis according to what was mentioned by 

Mohamed Alawai & Mohamed Nasr (2000) and 

Sobhy Hassanin (2001). 
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Physiological variables: 

 Measuring heart rate (H.R) during rest 

 Measuring heart rate(H.R) after physical effort 

 Harvard step test to measure physical 

efficiency 

 Sargant test 

 Vital Capacity (V.C)  test 

 Relative Vital Capacity (V.C)  test 

 Holding breath time test 

Training program 

The student have gone through two weeks 

educational program for the selected rope 

exercise before training. 

The researcher used the interval circular training 

for 10 weeks “3 sessions per week, 60 min 

each”, same schedule was applied by Claus 

Heberstrelt (1982). 

Preliminary part: warm-up for preparing and 

adapting the body for the coming physical load 

(5 min) 

Main part: which includes the jumping rope 

exercises program using the interval circular 

training method (50 min) 

Final part: which includes some swings and 

relaxation exercises for cool down and returning 

to the normal state. 

Determining the proper training dose: 

The researcher performed the peak 

performancetest before applying the interval 

circular training method at the beginning of 

each training period where the gradual increase 

of training load was noted starting from the 

intermediate load according to the peak 

intensity for each individual starting with one 

training circle then two and finally three 

considering the scientific basis for training and 

the proper recovery and rest times for each 

session according to Mohamed H. Alawy 

(1997). 

Applying experiment: 

The pre measurements were taken for both of 

physical and physiological variables, then the 

recommended training program was applied for 

8 weeks where the post measurements were 

taken afterwards. 

Statistical processing: 

The following statistical processing methods 

were used: 

 Arithmetic mean 

 Standard deviation 

 T test 

 Percentage ratio 
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Results & discussions: 

Results: 

 

 

Table (1) 

Statistical significance for pre and post measurements for the physical variables 

Progress  

percentage 
T value 

Difference 

between 2 

means 

Post 

measurement 
Pre measurement 

Statistical 

processing 

 

          Physical tests 
SD M SD M 

64.5 %  24.7* 22475 2.4.5 72242 27456 70540. Standing broad jump 

2247. %  2247.* .42 74.6 7542 742. 774. Sit-ups in 30 sec 

.7420 %  224.6* 204. 54.2 2.426 .42. 7.426 Push-ups till fatigue 

72420 %  25422* .427 7462 26466 2422 7242. Purpee till fatigue 

22402 %  22462* 2042. 247. .6422 2462 2.452 Sit-ups test 

72402 %  254.2* 24.. 045. 245. 0422 547. Purpee in 10 sec 

22420 %  .425* 7422 242. 25422 2427 2245. Running in figure 8 

2457 %  2472* .4.2 24.2 66422 7422 604.. Trunk flexion 

2242. %  2.4.5* 04.5 0422 54.5 042. 2427 Sprint 50 m 

Figure (1) 
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Figure (1)A graphical representation for statistical significance for pre and post measurements for the physical 

variables 

Table (1) and Fig (1) shows the presence of 

significant statistical differences between the 

pre and post measurements in favor of the post 

measurement for the physical variables testing 

that were used in this research to evaluate the 

physical variables   for   the   research   sample 

Where value of T was between 7.21 and 18.86 

which was higher than the value of T at 0.05 

and this development is referred to the contents 

of the recommended training program that was 

applied on the research sample.   
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Table (2) 

Statistical significance for pre and post measurements forthe physiological variables 

Progress  

percentage 
T value 

Difference 

between 2 

means 

Post measurement Pre measurement Statistical 

processing 

 

 Physiological 

 tests 

SD M SD M 

2247.  %  7546.* .42 .457 5.42 .47. 224. H.R during rest 

2422 %  724.2* 26402 .425 22.47 5462 2.2472 H.R After physical effort 

.466 %  2747.* 2422 6427 .647. 74.2 .2462 Harvard step test 

24.2 %  754.2* 25.47. 20422 .7..426 .7422 2..04.2 V.C 

2040. %  724.0* 642. 2427 5.4.. 0467 6.420 Relative V.C  

245. %  .7426* .42. 2420 27462 046. ..4.6 Sargant test 

2642. %  7.42.* 204.2 7476 2242. 2400 5.422 Holding breath time 

Figure (2 
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Figure (2)A graphical representation for the statistical significance for pre and post measurements for the 

physiological variables 

Table (2) and Fig (2) shows the presence of 

significant statistical differences between the 

pre and post measurements in favor of the post 

measurement for the physiological variables 

testing that were used in this research to 

evaluate the physical variables for the research 

sample. Where value of T was between 12.24 

and 42.35 which was higher than the value of T 

at 0.05 and this development is referred to the 

contents of the recommended training program 

that was applied on the research sample. 

Results Discussions: 

The results of this research prove that the 

recommended training program had a positive 

effect on the following variables: 

From table (1) and figure (1) we can see the 

presence of significant statistical differences 

between the pre and post measurements for the 

physical variables testing in favor of the post 

measurement at T = 0.05 

This is referred to the progress in the physical 

variables testing due to the positive effect of the 

recommended training program of jumping 

ropes exercises using interval circular training 

method which worked well on developing the 

physical abilities of the research sample. 

These results matched with Farida Osman and 

Mohamed Osman’s research (1987) which 

proved the significant progress in physical 

abilities due to applying the recommended 

training program. 
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Also it matches with what was mentioned by 

Faten El-Batal (1993) that using the hand tools 

in exercises develops the neuromuscular 

coordination and works on promoting the 

rhythm and synchronization of movements. 

Kwon & Hwang (2007) and Kariman Ismail 

(1993) also confirmed that jumping rope 

exercise can develop physical abilities more 

than free exercises. 

Barteck (1999) also pointed out that exercise 

training programs aims mainly for developing 

the level of cardio respiratory system 

performance accompanied with developing 

movement abilities as coordination, power and 

speed. 

The results of this research also matches with 

Moritani's results (1999) which stated that 

physical training programs that include 

exercises aiming for enhancing the level of 

physical fitness and movement abilities helps in 

the progress of the physical testing results which 

is mainly known as "transition of the positive 

effect of training". 

Gamal Shaker & Hashem Adnan (2008) also 

mentioned that the applied physical training 

programs applied on the research sample had a 

positive effect on fitness components that are 

related to health and body composition. 

in table (2) and figure (2) there are significant 

statistical differences between the pre and post 

measurements for the physiological variables 

testing in favor of the post measurement at T = 

0.05. 

This is referred to the progress in the 

physiological variables testing due to the 

positive effect of the recommended training 

program of jumping ropes exercises using 

interval circular training method which worked 

well on developing the physiological variables 

of the research sample. 

These results matches with Zarins et al (2009) 

which stated that aerobic training programs 

have positive effects on VO2max. 

Farida Osman & Mohamed Osman (1987) also 

proved that physical training programs helped in 

decreasing the heart rate during rest. 

Debra & Douglas (1991) stated that there are 

positive results for the physiological responses 

of the body internal organs due to using aerobic 

training programs for 15:30 min daily. 

Sharkey (1997) also confirmed that physical 

training leads to changing in lungs capacity and 

size. 

The results also matched with Jackson et al 

(1999) and Martin & Coe (1997) who reported 

the positive effects of regular exercises lies in 

developing the functional aerobic abilities and 

developing the function of lungs in addition to 

promoting the levels of endurance, strength, 

agility & flexibility. 

Frank (2001) pointed out that practicing in 

aerobic exercises lead to positive changes in the 

mechanism & function of breathing as they 

increase the efficiency of functional 

performance for lungs and the depth and volume 

of respiration as well as the efficiency of 

respiration muscles and cardio respiratory 

system. 

Suzan Hanafy (2003) also mentioned that 

exercises training had a positive effect on 

developing physiological responses as heart rate 

and the efficiency of the cardio respiratory 

system which is reflected generally on the 

individual's general health status.  

Conclusions: 

1. There were significant differences between 

pre and post measurement in favor of post 

measurement for the physical abilities as power, 

strength, endurance & coordination. 

2. There were significant differences between 

pre and post measurement in favor on post 

measurement for the physiological variables as 

heart rate, Vital Capacity, physical efficiency 

and holding breath time. 
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