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Abstract 
 	This study aimed to determine impact of zero equipment jump exercises on the improvement of physiology variables among college basketball players (n = 15). For this purpose, the male volunteered to participate in the study. The jumpers continued their jump exercises for 6 weeks. Before and after 6 weeks training, their Breath Holding Time & Resting Pulse Rate tests were conducted. To analyses the data, paired t-test was used to compare the pre- and post-test difference. After 6 weeks of zero equipment jump exercises, subjects’ Breath Holding Time & Resting Pulse Rate performances increased significantly (p<0.05). As a result, it can be said that the jump exercises of 6-week might improve the Breath Holding Time & Resting Pulse Rate in 17-25 years old basketball players.
Keywords: Zero Equipment Jump Exercises, Breath Holding Time & Resting Pulse Rate, and College Basketball players
Introduction
Zero-equipment exercises referred to as calisthenics or bodyweight training. The exercise uses an individual's body weight as resistance to build strength, endurance, and flexibility without the need for specialized machinery. The foundation of modern calisthenics is often traced to Ancient Greece. The word itself originates from the Greek words beauty and strength. Greek warriors and athletes engaged in bodyweight exercises like push-ups, pull-ups, and squats to prepare for battle and the Olympics. Similar training philosophies existed in ancient China, with Qigong dating back 4,000–5,000 years, emphasizing body movement for health. Zero equipment jumping is considered an essential movement in basketball skills, because it not only enhances basketball performance, but also helps to strengthen the lower-limb muscles. A successful basketball athlete fundamentally possesses vertical, lateral, and horizontal (backward) jumping abilities, which are crucial for basketball performance (Barrera-Domínguez et.al, (2021). Basketball jump shots are directly related to basic jumping movements also indicates that lower-limb strength, flexibility, and coordination can help basketball athletes to quickly jump on the court. Excellent leg strength allows for higher jumps, quick changes in direction, faster sprints, and better jumping and landing, enabling athletes to maintain smooth movement during dynamic actions. (Gottlieb et.al. (2021). While the sport was established by the late 1800s in many countries, it wasn’t until the Olympic Games were revived in 1896 that interest in athletics spread worldwide. The sport was contested at the 1896 Summer Olympics in Athens as a men’s only event (Tokutake et. al., (2018). Basketball players are often misled, confused, and oversaturated with conflicting information on how best to prevent injury and improve performance (Wilke et.al. (2019). Isometric jump exercises are an excellent lower body workout. Before performing deep squats, it’s a good idea to work with a trainer or coach. Jump exercises (plyometrics) are high-intensity, explosive movements designed to improve strength, agility and cardiovascular health by training muscles to exert maximum force in short intervals. They can help you optimize your movement to avoid injury (Zifchock et. al (2008). 
Statement of the Problem
 	The purpose of this study was to find out the impact of zero equipment jump exercises on the improvement of physiology variables among college basketball players.
Review
Intervened to maximize athletes' performance is a common practice in competitions. This systematic review aimed to compile research that explored the effectiveness of priming strategies to maximize physiological performance in basketball players (Huang & Huang. (2024). 
Methodology
The purpose of this study was to find out the impact of zero equipment jump exercises on selected physiology variables among college basketball players. To achieve the purpose of the study thirty men college basketball players were selected randomly as subjects from Kongu College of arts and science and Cheran College of physical education, Karur District, Tamilnadu, India and their age were ranged from 17 to 25 years. The men college basketball players were assigned at random into two groups of each fifteen (N=15). Group-I underwent basketball players and Group–II acted as control group who did not attended any special training other than their regular daily college schedule curriculum. The duration of the training period was restricted to six week for 5 days per a week. The pre and post data were collected before and after the training period. The dependent variables physiology was tested by standardized tests Breath Holding Time & Resting Pulse Rate Consumption test.   
Analysis of the data	
 	The of zero equipment jump exercises on breath holding time & resting pulse rate variables among college basketball players. Were analyzed and presented below. 
 Breath holding time Test 
The t-test on breath holding time of the pre and post test scores of zero equipment jump exercises group and control group have been analyzed and presented in table I.
TABLE-I
THE PRE TEST AND POST TEST SCORES OF EXPERIMENTAL AND CONTROL GROUP ON BREATH HOLDING TIME TEST
	Group
	Pre Mean
	SD
	Post Mean
	 SD
	Obtained t-ratio

	Experimental
	 41.19
	3.17
	 60.75
	4.36
	5.12*

	Control
	41.20
	3.26
	41.22
	4.30
	0.23


*Significant at .05 level. (The table value required for 0.05 level of significance with df 14 is 2.14)
The table I showed that the obtained t-test values of zero equipment jump exercises and control groups are 5.12 and 0.23 respectively which are greater than the tabulated t-values of 2.14 with df 14 at .05 level of confidence. This means that the jump exercises groups had significantly improved on breath holding time among the participants (men college basketball players). However, control group did not show any significant improvement on participants’ breath holding time because they were not underwent any special training. 
Analysis of covariance (ANCOVA) on breath holding time of zero equipment jump exercises group and control groups have been analyzed and presented in table II.
TABLE II
ANALYSIS OF COVARIANCE (ANCOVA) ON BREATH HOLDING TIME TEST OF EXPERIMENTAL GROUP AND CONTROL GROUP
	Adjusted Post Test Means
	Source of variance
	Sum of squares
	Ddf
	Mean square
	F – ratio

	Experimental Group
	Control Group
	Between
	18302.42
	1
	18302.42
	13.05*

	 50.97
	 41.21
	Within
	37851.42
	27
	1401.90
	


* Significant at 0.05 level. (The table value required for significance at 0.05 levels with df 1 and 27 is 4.21)
Table II shows that the adjusted post test means values on breath holding time test. The obtained f- ratio of 13.05 for adjusted post test mean is greater than the table value 4.21 with df 1 and 27 required for significance at 0.05 level of confidence. The results of the study indicate that there is a significant means difference exists between the adjusted post test means of zero equipment jump exercises and control groups on breath holding time test.
The bar diagram shows the mean values of pre test, post test and adjusted post test on   breath holding time test of zero equipment jump exercises group and control group.
FIGURE I
PRE TEST, POST TEST AND ADJUSTED POST TESTMEAN VALUES OF JUMP EXERCISES AND CONTROL GROUPS ON BREATH HOLDING TIME TEST


  Resting Pulse Rate Test
The t-test on resting pulse rate test of the pre and post test scores of zero equipment jump exercises group and control group have been analyzed and presented in table I.
TABLE-III
THE PRE TEST AND POST TEST SCORES OF EXPERIMENTAL AND CONTROL GROUP ON RESTING PULSE RATE TEST 
	Group
	Pre Mean
	SD
	Post Mean
	 SD
	Obtained t-ratio

	Experimental
	 65.70
	3.27
	55.75
	4.56
	5.70*

	Control
	 62.69
	3.96
	62.71
	4.22
	0.33


*Significant at .05 level. (The table value required for 0.05 level of significance with df 14 is 2.14)
The table III showed that the obtained t-test values of zero equipment jump exercises and control groups are 5.60 and 0.34 respectively which are greater than the tabulated t-value of 2.14 with df 14 at .05 level of confidence. This means that the zero equipment jump exercises groups had significantly improved on resting pulse rate among the participants (men college basketball players). However, control group did not show any significant improvement on participants resting pulse rate test because they were not underwent any special training.
Analysis of covariance (ANCOVA) on resting pulse rate test of experimental and control groups have been analyzed and presented in table IV.
TABLE IV
ANALYSIS OF COVARIANCE (ANCOVA) ON RESTING PULSE RATE TEST OF EXPERIMENTAL GROUP AND CONTROL GROUP
	Adjusted Post Test Means
	Source of variance
	Sum of squares
	Ddf
	Mean square
	F – ratio

	Experimental
Group
	Control Group
	Between
	 2310.10
	1
	2310.10
	 7.96*

	 60.72
	 62.70
	Within
	7831.00
	27
	290.07
	


* Significant at 0.05 level. (The table value required for significance at 0.05 levels with df 1 and 27 is 4.21)
Table IV shows that the adjusted post test means values on resting pulse rate test. The obtained f- ratio of 7.96 for adjusted post test mean is greater than the table value 4.21 with df 1 and 27 required for significance at 0.05 level of confidence. The results of the study indicate that there is a significant means difference exists between the adjusted post test means of zero equipment jump exercises and control groups on resting pulse rate test.
The bar diagram shows the mean values of pre test, post test and adjusted post test on  resting pulse rate test of zero equipment jump exercises group and control group.



FIGURE II
PRE TEST, POST TEST AND ADJUSTED POST TESTMEAN VALUES OF JUMP EXERCISES AND CONTROL GROUPS ON RESTING PULSE RATE TEST


Conclusions
There was significant improvement on Breath Holding Time due to the effects of zero equipment jump exercises among college basketball players
There was significant improvement on resting pulse rate test due to effects of zero equipment jump exercises among college basketball players
However the control group had not shown any significant improvement on any of the selected variables.
References 
Barrera-Domínguez, F. J., Carmona-Gómez, A., Tornero-Quiñones, I., Sáez-Padilla, J., Sierra-Robles, Á., & Molina-López, J. (2021). Influence of dynamic balance on jumping-based asymmetries in team sport: A between-sports comparison in basketball and handball athletes. International journal of environmental research and public health, 18(4), 1866.
Gottlieb, R., Shalom, A., & Calleja-Gonzalez, J. (2021). Physiology of basketball–field tests. Review Article. Journal of human kinetics, 77, 159.
Pan, J. (2025). The biomechanical mechanism of muscle strength and explosive power enhancement in college basketball training. Molecular & Cellular Biomechanics, 22(1).
Shaji, J., & Isha, S. (2009). Comparative analysis of plyometric training program and dynamic stretching on vertical jump and agility in male collegiate basketball player. Al Ameen Journal of Medical Sciences, 2(1), 36-46.
Huang, W. Y., Wu, C. E., & Huang, H. (2024). The Effects of Plyometric Training on the Performance of Three Types of Jumps and Jump Shots in College-Level Male Basketball Athletes. Applied Sciences, 14(24), 12015.
Khlifa, R., Aouadi, R., Hermassi, S., Chelly, M. S., Jlid, M. C., Hbacha, H., & Castagna, C. (2010). Effects of a plyometric training program with and without added load on jumping ability in basketball players. The Journal of Strength & Conditioning Research, 24(11), 2955-2961.
Ziv, G., & Lidor, R. (2010). Vertical jump in female and male basketball players—A review of observational and experimental studies. Journal of science and medicine in sport, 13(3), 332-339.
Yin, M., Li, Y., Wang, D., Fan, H., & Wang, P. (2023). A comparative study of vertical jump parameters in men’s college basketball and volleyball players. J. Men’s Health, 19, 78-87.
Anversha, A. T., Ramalingam, V., Kumari, J. P. S. P., & Sugumaran, S. V. (2024). Impact of plyometric training on agility, sprint and vertical jump functional performance in junior level basketball players. Journal of Physical Education and Sport, 24(3), 638-648.
You, G., Li, B., & Zhao, S. (2026). Effects of a Six-Week Plyometric Training Program on Speed, Strength, and Balance ability on Hard and Soft Surfaces in Adolescent Female Basketball Players. Current Science, 6(1), 5688-5702.
Dai, J., Liang, X., Wang, H., Lin, W., Sun, J., Li, D., & Wang, N. (2025). The effect of elastic band variable resistance training on the explosive power of lower limbs in college basketball athletes. The Journal of Strength & Conditioning Research, 39(8), e1003-e1009.
Putro, B. N., Wibawa, J. C., Ayubi, N., Dafun Jr, P. B., & Ming, J. W. (2025). Physiological concept of plyometric training to improve physical fitness of basketball players: a systematic review. Retos: nuevas tendencias en educación física, deporte y recreación, (66), 1000-1010.
Wang, P., Lyu, M., Geng, N., Wu, Z., Ren, X., Kozinc, Ž., ... & Miao, X. (2025). Asymmetry in college basketball players: change of direction performance in shuffle movement and 505 test. Frontiers in physiology, 16, 1587719.
Hassan, A. K. (2025). Enhancing basketball players’ jump shooting performance and neuroplasticity, kinematic optimization through flash reflex-based sensory-motor perception and balance. Scientific Reports, 15(1), 22762.
Wilke J, Vogel O, Vogt L. (2019). Why are you running and does it hurt? Pain, motivations and beliefs about injury prevention among participants of a large-scale public running event. Int J Environ Health Res;16(19):3766. doi: 10.3390/ijerph16193766.
Tokutake G, Kuramochi R, Murata Y, Enoki S, Koto Y, Shimizu T (2018). The risk factors of hamstring strain injury injured by high-speed running. J Sports Sci Med.17 (4):650–655. 
Zifchock RA, Davis I, Higginson J, McCaw S, Royer T. (2008). Side-to-side differences in overuse running injury susceptibility: A retrospective study. Hum Mov Sci. ;27(6):888–902. doi: 10.1016/j.humov.2008.03.007.



BREATH HOLDING TIME TEST
Zero Equipment Jump Exercises Group 	Pre Mean	Post Mean	Adjust Post Test Mean	41.190000000000012	60.75	50.97	Control Group	Pre Mean	Post Mean	Adjust Post Test Mean	41.2	41.220000000000013	41.21	
RESTING PULSE RATE TEST 
Zero Equipment Jump Exercises Group 	Pre Mean	Post Mean	Adjust Post Test Mean	65.7	55.75	60.720000000000013	60.720000000000013	Control Group	Pre Mean	Post Mean	Adjust Post Test Mean	62.690000000000012	62.71	62.7	62.7	
