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Abstract   

 

Aim and Background of the Study: Professional Athletes need to 

have a good speed throughout his run on track. To achieve it, athletes 

are given training in aquatic Resistance Method and Boot Resistance 

Method and made to perform on ground to compare the Effectiveness 

of Training. The aim is to increase the endurance of athletes by giving 

resistance training in two Different Methods.  

Methodology: This is an Experimental Study of comparative pre-test 

and post-test type.30 Subjects are included in the study for duration for 

of 8 Weeks. Subjects were divided into 2 Groups each consisting 15 

subjects in Group -A&B. Group “A” were assisted with Boot Camp 

Training and Group “B” were assisted with Aquatic Resistance 

Training. The subjects were selected accordingly to the Inclusion 

Criteria of age Group 18-25 and Exclusion Criteria are below 18 years 

and above 25 years. 

Result: On comparing Pre test and Post test within Group A& Group B 

on 40 Yard dash score Shows highly significant difference in Mean 

values at P ≤ 0.001.  

Conclusion: The study concludes and demonstrates the benefits that 

boot camp training has an increasing performance variable similar to 

aquatic resistance training. 

 

Keywords: Athletes; Aqua Resistance Training; Boot Camp Training; 

100-Meter sprint. 

 

INTRODUCTION 

 

Competitive running, jumping, throwing, and walking are all part of the sporting events that make up 

athletics. Track and field, cross-country, road, and race walking are the most popular sports competitions. 
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While finishing position (or time, where measured) determines the outcome of racing events, the winner of a 

jump or throw is determined by the competitor who obtains the highest or furthest measurement after a series 

of tries1.  

 

The term "athletics" refers to both the human competitive physical skill-based sports and games as well as the 

methods of training that get athletes ready for competition performance. By altering the speed at which they 

move in the water, athletes can modify the intensity of their training. For instance, three times the speed of an 

arm movement results in nine times the resistance. With each arm and leg movement through the water, 

muscles are massaged. The water setting offers the athlete a particularly special type of training environment. 

Water has a few physical characteristics that set it apart from more conventional land-based training 2, 3. 

 

A hydrostatic force According to Pascal's law, the pressure from the liquid is applied uniformly to all sides of 

the submerged object at any given depth. The amount of liquid above the liquid and, consequently, the 

hydrostatic pressure, increase as the liquid's density and depth do. The friction that takes place between 

individual molecules of a liquid, producing resistance to flow, is known as viscosity. Because the molecules 

of the liquid cling to the surface of the body, viscosity is only apparent when there is motion through the 

liquid and acts as resistance to motion. Regardless of buoyancy, most movement in water is opposed because 

water is more viscous than air 4, 5. 

 

A body submerged partially or entirely in a fluid will feel an upward thrust proportional to the weight of the 

fluid that was displaced, according to Archimedes' principle of buoyancy. Buoyancy enables the assistance, 

resistance, and support of underwater motions. The capacity of a human to float in water is caused by this 

property of water. Some athletes, though, will require buoyancy aid from flotation devices6-9. 

 

METHODOLOGY 

 

Thirty subjects were selected and divided into two groups based on selection criteria and following protocols 

were given , Group A(Boot camp training) consists of Tyre rolling , Athlete resistance, parachute aid, 

Dumbbells hold walking Group B (Aquatic training)Aquatic jogging , Burdenko method , aquatic drills. 

Training should be given to the Subjects Continuously For 8 weeks (Repetitive of Training Along with warm 

up and cool down 5 Days per week, This Alternative days Training is Maintained Throughout the Session. 

They are two session (morning/evening session) per day up to 8 weeks/2 months).The study setting was 

carried at Boot camp resistance exercise are should be given in the setting of MARINA BEACH Chennai and 

the following protocols are given for 1 hour without interval. Aquatic resistance exercise is given in the 

setting of ANNA SWIMMING POOL Chennai and the following protocols are given for 1hour without 

interval. Warm up exercises low jogging, ballistic stretching, Agility drills. Cool down exercise3-5 minutes 

of slow walking, calf stretch, Hamstring stretch, Quadriceps stretch. 

 

Inclusion criteria: Age group of 18-25 years, Athletes and Elite Sprinters were included in the study. 

Exclusion criteria: Subjects with hydrophobia, Partial/mild injury and uncooperative patients were excluded 

from the study. 

 

Intervention 

Group A- Boot Camp Training: The subjects were given warm-up exercises for a period of 10 minutes 

before starting the training session. It included jogging, stretching, rotation at various joints, walking on heels 

and toes, forward bend, backward bend, sideward stretch, rotation of shoulder joints, hip joints, stretching of 

calf and quadriceps muscle groups. Training Schedule: The following protocols are given by different 

intensity according to the weeks. The following exercises are given in low intensity for first 2 weeks and the 

it has increases to medium level for the following 3rd ,4th,and 5th week at last it been reached the maximum 

level of intensity training for 6th ,7th,and 8th week.  
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Fig: 1. Training Schedule protocols 

 

Warm Down 10 min. After the training sessions the subjects were asked to relax the muscle by low jogging 

and light stretching etc. 

 

Group-B Aqua Resistance Training Preparing for the pool 

Instructions for pool exercise program: Water shoes will help to provide traction on the pool floor, Water 

level can be waist or chest high, Use a Styrofoam noodle or floatation belt/vest to keep you afloat in deeper 

water, Slower movements in the water will provide less resistance than faster movements, Use a webbed 

water gloves, Styrofoam weights, inflated balls, or kickboards for increased resistance, Never push your body 

through pain during any exercise, Although you will not notice that you sweat with pool exercises, kickers it 

is still important to drink plenty of water, Aqua Resistance Training Aquatic Drills, Forward and side lunges, 

Hip kicker at pool wall, Pool planks, Deep water bicycle, Standing knee lift. 

 

Plyometrics Speed Training: 

Experimental Groups: 

The collected data were tabulated and analysed using both descriptive and inferential statistics. All the 

parameters were assessed using statistical package for social science (SPSS) version 24. Paired t-test was 

adopted to find the statistical difference within the groups & Independent t-test (Student t-Test) was adopted 

to find statistical difference between the groups. 

 

 

#40YARD 

DASH 

#Group - A #Group - B  

 

 

t - TEST 

 

 

 

df 

 

 

 

Significance 

 

MEAN 

 

S.D 

 

MEAN 

 

S.D 

PRE TEST 
 

5.774 

 

.353 

 

5.770 

 

.306 

 

.034 

 

28 

 

.943* 

POST TEST 
 

5.157 

 

.307 

 

5.494 

 

.312 

 

-2.97 

 

28 

 

.000*** 

Table-1: Comparison of 40 Yard Dash Score Between Group – A and Group - B in Pre And Post Test, (*- P 

> 0.05), (***- P ≤ 0.001) 

 

The above table reveals the Mean, Standard Deviation (S.D), t-test, degree of freedom(df) and p-value 

between (Group A) & (Group B) in pre test and post test weeks. This table shows that there is no significant 

difference in pre test values between Group A& Group B (*P > 0.05).This table shows that statistically 

highly significant difference in post test values between Group A& Group B (***- P ≤ 0.001). 

 

#40 

Yard Dash 

Pre Test Post Test 
t - TEST Significance 

MEAN S.D MEAN S.D 

GROUP- A 5.774 .353 5.157 3.07 14.78 .000*** 

GROUP- B 5.770 .306 5.494 .312 12.62 .000*** 

Table-2. Comparison of 40 yard dash score within Group A & Group B between pre & post test values.  

(***- P ≤ 0.001) 

Training 

week 

Resistance training Training intensity 

1 Side-to-side ankle hops Low 
 Standing jump and reach Low 
 Front cone hops Low 

 Side-to-side ankle hops Low 

2 Standing jump and reach 

Front cone hops 

Low 

Low 
 Double-leg hops Low 

 Side-to-side ankle hops Medium 

3 Standing jump and reach 

Front cone hops 

Medium 

Medium 
 Double-leg hops Medium 
 Lateral cone hops Medium 

4 Single leg hops Medium 

5 Double leg hops Medium 

6 Lateral cone hops high 

7 Tuck jump with knees up high 

8 Lateral cone hops high 
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The above table reveals the Mean, Standard Deviation (S.D), t-value and p-value between pre-test and post-

test within Group – A & Group – B. There is a statistically highly significant difference between the pre test 

and post test values within Group A and Group B (***- P ≤ 0.001). 

 

RESULTS 

 

On comparing the Mean values of Group A & Group B on 40 Yard dash score, it shows significant decrease 

in the post test Mean values in both groups, but (Group A- Boot Camp Training) shows 5.157 seconds which 

has the lower Mean value is effective than (Group B - Aquatic Resistance Training) 5.494 seconds at P ≤ 

0.001.On comparing Pre test and Post test within Group A& Group B on 40 Yard dash score shows highly 

significant difference in Mean values at P ≤ 0.001. 

 

DISCUSSION 

 

When comparing land-based and aquatic-based training, the researchers would expect to observe differences 

in the amount of force applied during the landing phase and in the time interval of the amortization phase of 

the activity. Because of the buoyant force of water decreased, landing force is increased, thereby facilitating a 

more rapid amortization phase. By decreasing the amount of force applied during aquatic training by 

researcher might expect to facilitate a more rapid transition from eccentric to concentric activity 10-12.  

While the land training group trains with a larger load (no buoyancy effect) and experiences a longer 

amortisation phase, the aquatic training group enjoys a faster transition time (shorter amortisation phase). A 

bigger load and Dr. quicker amortisation training stimulus would be anticipated to result in gains in power at 

higher velocities, in accordance with speed specificity. This idea could contribute to the explanation of why 

the muscle-power output of the boot camp training group improved 13-15. 

 

As the foot is near to the base rather than on top, the cross over parallel stance does allow use of the base to 

push off against. In order to generate the least amount of momentum possible by leaning forward toward the 

next base, it is also necessary to pivot toward that base rather than pushing off the base directly in the 

direction of the sprint. When compared to the rear foot on the base and the cross over stances, studies show 

that employing the front foot on the base posture reduces the 45- and 15-foot sprint times for Division I 

female softball players 16,17. 

 

The parallel start had considerably longer ground contact time, time to peak force, and times from peak force 

to toe-off (vertical and horizontal). These temporal factors have a stronger correlation (0.42 r 0.75) with 

sprint performance than any kinetic metric. Because it enhances push-off and the temporal aspects of the first 

step, the false start seems to be advantageous across short distances18, 19. 

 

The degree of contractile activity influenced how much electrical stimulation affected active transport of 

certain amino acids within an hour. Protein breakdown was also slowed down by stimulation or passive 

stretching of the soleus or diaphragm. These mechanical activity-related effects probably play a role in the 

modifications that hypertrophy in vivo causes20.  
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CONCLUSION 
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The study concludes and demonstrates the benefits that boot camp training might have an increasing 

performance variable similar to aquatic resistance training. In addition, the buoyant properties of water can 

provide a decreased load during the eccentric phase of the exercise, and the drag properties can provide a 

resistance load for training during the concentric phase. These findings might be beneficial for health-care 

professionals who are looking for alternative programs to stimulate increases in performance variables. 

Finally, most jumping or bounding activities on land can be con- ducted in water without requiring special 

equipment (except a pool) or preparation time may be the water reduces the injury, but could not develop the 

more resistance when compared to the land resistance. 

 

References 

1. Gregory C. The Effects of Land and Water Training on the Vertical Jumping Ability of Female College 

Students [master’s thesis]. Denton, Tex: Texas Woman’s University; 1986. 

2. Macdougall JD, Elder G, Sale DG, Sutton JR. Effects of strength training and immobilization on human 

muscle fibers. Eur J Appl Physiol. 1980; 43:25-34. 

3. Ruther CL, Golden CL, Harris RT, Dudley GA. Hypertrophy, resistance training and the nature of skeletal 

muscle activation. J Strength Cond Res. 1995; 9: 155-159. 

4. Komi PV. The stretch-shortening cycle. In: Komi PV, ed. Strength and Power in Sport. Boston, Mass: 

Blackwell Scientific; 1992:169-179. 

5. Asmussen E, Bonde-Petersen F. Apparent efficiency and storage of elastic energy in human muscles 

during exercise. Acta Physiol Scand. 1974; 92:537-545. 

6. Hewett TE, Stroupe AL, Nance TA, Noyes FR. Plyometric training in female athletes. Am J Sports Med. 

1996; 24:765-773. 

7. Adams TM. An investigation of selected plyometric training exercises on muscular leg strength and 

power. Track Field Q Rev. 1984; 84(4):36-40. 

8. Allerheiligen WB. Speed development and plyometric training. In: Baechle TR, ed. Essentials of Strength 

and Conditioning. Champaign, Ill: Human Kinetics; 1994:319- 343. 

9. Harrison AJ, Gaffney S. Motor development and gender effects on stretch- shortening cycle performance. 

J Sci Med Sport. 2001; 4(4):406-415. 

10. Hennessy L, Kilty J. Relationship of the stretch-shortening cycle to sprint per- formance in trained female 

athletes. J Strength Cond Res. 2001; 15(3):326-331. 

11. Borkowski JL. Prevention of pre-season muscle soreness: plyometric exercise. J Athletic Train. 1990; 

25(2):122. 

12. Talag T. Residual muscular soreness as influenced by concentric, eccentric, and static contractions. Res 

Q. 1973; 44: 458-469. 

13. Prins J, Cutner D. Aquatic therapy in the rehabilitation of athletic injuries. Clin Sport Med. 1999; 

18(2):447-461. 

14. Behm DG, Sale DG. Velocity specificity of resistance training. Sports Med. 1993; 15(6):374-388. 

15. Goldberg AL, Etlinger JD, Goldspink LF, Jablecki C. Mechanism of work-in- duced hypertrophy of 

skeletal muscle. Med Sci Sports Exerc. 1975; 7:248-261. 

16. Rutherford OM, Jones DA. The role of learning and coordination in strength training. Eur J Appl Physiol. 

1986; 55:100-105. 

17. Hakkinen K, Komi PV. Effect of explosive type strength training on electro- myographic and force 

production characteristics of leg extensor muscles during concentric and various stretch-shortening cycle 

exercises. Scand J Sports Sci. 1985; 7:65-76. 

18. Nimphius S, McGuigan MR, Newton RU. Relationship between strength, power, speed, and change of 

direction performance of female softball players. J Strength Cond Res 24: 2010; 885-895.  

19.  Scanlan AT, Tucker PS, Dalbo VJ. A comparison of linear speed, closed-skill agility, and open-skill 

agility qualities between backcourt and frontcourt adult semiprofessional male basketball players. J 

Strength Cond Res 28: 2014; 1319-1327.  

20. Frost DM, Cronin JB. Stepping back to improve sprint performance: a kinetic analysis of the first step 

forwards. J Strength Cond Res 25: 2011; 2721-2728.  


