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CHAPTER I
INTRODUCTION

Most scientific knowledge, whether from experience or research, aims to understand and improve the effects of exercise on the body. Exercise is now the focus of sport science. Research from several sciences enriches the theory and methodology of training, which has become a branch of science. The athlete is the subject of the science of training.  The athlete represents a vast source of information for the coach and sport scientist. Training is not a recent discovery. In ancient times, people systematically trained for military and Olympic endeavors. Today athletes prepare themselves for a goal through training. Training represents a long term endeavour.  Athletes are not developed overnight and a coach cannot create miracles by cutting corners through overlooking scientific and methodical theories.

Training is a programme of exercise designed to improve the skills and to increase the energy capacity of an athlete for a particular event, therefore training is essential for the development of physical fitness components (William and Sperryn 1976).  Sports training is the process of sports protection based on scientific and pedagogical principles for higher performance (Hardayal Singh 1991). 
The word training has been a part of human language since ancient times. It denotes the process of preparation for some task. This process invariably extends to a number of days and even months and year. The term “training” is widely used in sports. There is however some disagreements among sports coaches and also sports scientists regarding the exact meaning of the word. Some experts, especially belonging for sports medicine understood sports training as basically doing physical exercise, several terms used in training for example, strength training, interval training, bench step training, technical training and statistical training reflect the line of thinking.

Training means a systematic scientific programme of conditioning exercise and physical activities designed to improve the physical fitness and skills of the players or athletes participated. Training means preparing for something for an event or reason of athletic competition, a nursing carrier or operative performance of military combat, much growth and change occur during training (Hardayal Singh 1991).

Training involves periodic assessment of the athlete’s status and progress. Training usually varies regular increase in the difficulty of task performance.  Training suggest some form of gradual increase in performance  output over an extended period of time.  Most kind of training needs regular repeated and collective repetition of some of the original movement. Any invariable training implies hard work. Training should result in a level of personal fitness and should be associated with good health.

1.1  PHYSICAL FITNESS TRAINING


Fitness is a key to enjoy life. Exercise is an important of a total fitness programme.  Modern living has taken all the exercise out of our lives and so in order to get fit and have to put it back again, regular exercise is necessary to develop and maintain an optional level of health, performance and appearance.  It makes feel good, both physically and mentally.  It gives psychological lift and strengthens a sense of accomplishment.  Looking young is a reflection of good health.  Regular physical exercise enhance the function of the joints; increase the sense of physical well-being and promotes a sense of feeling good; increases physical working capacity by increasing cardiorespiratory fitness, muscle strength and endurance and decreases the risk of serious diseases that could lead to early disability and death (Hardayal Singh 1991).

Ukoho (1988)  expressed that exercise has shown to improve health prospects in various ways.  It helps to reduce body fat and overall weight and reduce blood pressure.  Exercise ensures better digestion, respiration and efficient blood circulation.  Proper exercise programme can reduce the probability of injuries among older people as well as back injuries among certain occupational group. Exercise tolerance is increased, risk factors are controlled and even progression and regression of coronary artery disease can be influenced by training and diet.  Psychological effects include lessened depression and reduced anxiety.  Regular physical activity is important for maintenance of health and may lead to a better quality of life.  Training has to be followed not less than two to three hours per week in at least three sessions at an intensity corresponding to 60 to 85% of maximum heart rate achieved in a symptom limited maximum exercise test.  Cardiac patients at high risk should exercise at lower intensities.  Exercise occupies a leading role in keeping persons fit.  It will be quite difficult to adjust one’s life in term of stress, diet sleep and so on without proper exercise.  Exercise means using and tuning the body.  Exercise builds and maintains physical fitness (Niederhauser 1996). 
1.2  IMPORTANCE OF  PHYSICAL FITNESS TRAINING


Every individual must know the need of physical exercise.  In other words one must have fundamental knowledge of Anatomy and Physiology.  This fundamental knowledge enables a person to understand physical fitness.  Physical fitness is the capacity of a person to function steadily and smoothly when a situation arises.


Physical exercises makes one mentally sharpen, physically comfortable and ease with his body and better able to cope with the demands that everyday life makes upon him.


Increased physical fitness not only improves health but improves performance at work.  Hundreds of American companies have backed this idea financially by employing full time directors of fitness for their work.


Physical exercise help a man to possess a high degree of physical conditions.  In school there is compulsory activities programme for all girls and boys.  So it would be interesting to find out which of the components have better physical fitness.

There are different methods of specific training programmes available for the development of speed, muscular strength, endurance and cardio respiratory endurance to their maximum.  Training methods include weight training, interval training and fartlek training, circuit training, isotonic training, isometric training, and isokinetic training.  But before giving training the coaches or physical education teachers should have clear understanding of the method of training to be given to the sports men concerned.   There are specific principles and guidelines that must be taken into consideration to in order for optimal training adaptation to take place.  Training programme should be designed to suit the specific energy sources needed for athletics, specific event or contest.  Moreover it is generally agreed among coaches and exercise physiologist that every body does not respond to training in the same manner.  There are certain anatomical (trunk, shoulder, pelvis, chest, abdomen, upper and lower extremities) and physiological (blood volume, blood pressure, heart rate, cardiac output and vital capacity) factors which differ from different training.  Sex difference which favour both male and female for specific activities, coaches and physical education teachers should also have an idea of factors influencing in the pre adolescent and adolescent period during the training period.


Physical activity causes beneficial changes in the functioning of all internal organs, particularly, the heart, lungs and circulatory system. Studies had proved that exercise is the cheapest preventive medicine and after a period of training there is a slow but consistent reduction in resting heart rate along with an increase in stroke volume.  It is a known fact that the slower heart rate and increased stroke volume provide a greater rest for the heart between beats (Niederhauser 1996).
1.3 EFFECTS OF TRAINING


The training process acts as a means of improvement of sports performance.  In order to ensure fast development in every individual the physical education teachers, the coaches and the instructors must possess a thorough knowledge of the improvement aspect of sports training (Walter 1969). 

Training demands correct understanding and realization of the sportsman’s strength, capacity and weakness, so planned and formulated that the strong points are further encouraged and developed and his weakness are discriminated and eliminated.  Training improves the functions of the circulatory, the respiratory and the muscle system while practice is largely aimed at improving the control of muscle activity by the nervous system.  Different training methods have been commonly used to improve physical fitness and its related standards of performance of the players.


Training increases the overall efficiency of the heart contraction and becomes more forceful.  The diastolic phase increase and the reservoir capacities are enlarged.


Zatsiorsky and Kraemer (2006)  agreed that the physiological and biochemical changes associated with training occur at about two percent of the individuals maximal aerobic capacity where as intensity less than 60 percent are not nearly sufficient.  They have also warned adults exceeding 90 percent of their maximal aerobic capacity even during peak exercise effort.  They recommend 60 percent and 80 percent of their maximal capacity for state effective training.  These levels can be estimated by using heart rate as guidelines.

1.4 INTENSITY OF TRAINING

Different activities can be carried out with different intensities which may have different effect in organism.  According to Noble et al (2002)  exercise intensity is determined by adding 4 seconds to the average race pace speed.  This is maximal times manipulation of exercise and rest time has a sufficient effect on the intensity of the training stimulus.


The proper intensity of training can be determined by trial and error.  If an exercise bout results in a heart rate that is below the training heart rate increase the speed or intensity of the next bout and if the heart rate is above the training heart rate decrease the intensity of the next bout. One of the great advantages of this type of program is that it allows exercise in many varied and different conditions with minimal changes.  The heart rate will accurately reflect the stress level on the body and allow an adult to exercise safely in the heat or at altitude.  The speed of the activity may decrease but the training effect will be same.  The principle works on the other way too.  As the cardio vascular system becomes more efficient, work will become easier and the tempo of the activity will necessarily increase to maintain the training heart rate.


Exercise intensity should be checked frequently at the beginning and during the exercise programme.  This requires some practice in taking one’s pulse usually in the radial or carotid artery locations, since it is rather difficult to calculate the pulse during exercise.  The pulse should be taken for a period of ten seconds immediately after stopping, beginning the count with zero.  If the rate is below the prescribed training range, the intensity should be increased and if the rate is above the range, the intensity should be reduced.


For cardiovascular conditioning to take place the intensity should exceed approximately 50 percent at 60 percent of functional capacity (VO2) and for safety and comfort and may exceed to 75 percent to 80 percent.  This usually translates to a heart rate training range of 70 percent to 80 percent of maximal heart rate.


Maximal heart rate can be estimated to be 220-Age (Karvnon Method) beats per minute for healthy individuals under age 20.  Under age 45 with no coronary risk factors, endurance – training also tends to show somewhere around 185 to 190 beats per minute.  It tends to lower the resting heart rate.  In highly trained athletes, it may be as low as or lower than 40 to 45 beats per minute, on the other hand, in healthy but untrained subjects, resting heart rates may be as high as 90 to 100 beats per minute. Thus the trained subject is generally characterized as having a lower resting heart rate and the untrained as a high resting heart rate.  The highest attainable heart rate during performance of strenuous work not only depends upon the state of conditioning but also upon age.


For cardiovascular conditioning to take place the intensity should exceed approximately 50 percent of functional capacity (VO2) and for safety and comfort not to exceed 75 percent to percent.  This usually translates to a heart rate training range of 70 percent to 80 percent of maximal heart rate.


The intensity and length of the work interval should be based upon the primary energy system being used in the activity.  Sprinters should have short high intensity intervals whereas marathons may run intervals of 3 miles at race pace or slower. It should be pointed out that the rest interval is really not a time to stop all activity but only a jog or walk period which allows the body to recover somewhat before the next interval begin.


At the age of 20 the maximal heart rate is about 200 which is reduced to approximately 155 at the age of 70.  The exact mechanism involved in this age reduced maximal heart rate is not fully understood.  It is also pointed out that the type of exercise also definitely influences the increase in heart rate. For example the greatest acceleration of the heart occurs in exercises of speed such as sprint running where as the smallest increase takes place in exercise of strength such as weight lifting and throwing in exercise that are classified as endurance such as distance running.  The heart rate is some where between those of speed and strength exercise at the same time, however heart rate recovery take longer following cessation of the endurance exercise.


There are several factors that affect the resulting heart rate besides exercise and training.  Although the extent of variation differs with each individual body position has a definite effect upon the heart rate.  Generally the rate is lowest in the recumbent  followed by the sitting and standing.  It appears that the typical response from the recumbent to the standing position is an increase around 10 to 12 beats per minute.  This is done to the influence of the gravity which lowers the volume of blood returning to the heart.  One goes from a reclining position to a sitting or standing position individuals who are physically fit show a similar increase between lying and standing than sedentary individuals.

1.5  STRUCTURE OF PHYSICAL FITNESS TRAINING 

The following principles are used for establishing the structure of the exercise test.

1. The test duration should exceed 6 minutes but not longer than approximately 15 minutes.

2. The test protocol should incorporate a warm up period.

3. The initial exercise intensity should be at a level below the estimated point of impairment in the case of a patient and below the estimated maximal capacity in other cases.

4. The test should involve variable loads instead of single continous protocol.  The technique allows observation of an individual within a variety of exercise intensities, representing the possible daily range of physical activities.

5. The tests protocol should be arranged in stages with each stage progressively increasing in intensity until the termination criteria is reached. The staged duration should ensure attainment of steady state conditions for heart rate and oxygen consumption duration between 3 minutes to 6 minutes to meet this requirement.


The training effect of exercise depends upon the amount of stress imposed upon the relevant part of the body.  There are variation in the resting heart rate response that is used in the exercise gives a better indication of intensity.


Physiological changes ranging from training are generally related to the intensity of the exercise.  Intensity is expressed in terms of efforts relative to the subject control capacity.  The enhancement of capacity is greater when load of 90 to 100% of the individual capacity are imposed. Maximal loads are potentially injures and painful and re utilized mainly by athletes in their final training for championship performance.


Significant training changes occur at levels of intensity as low as 25% of maximal cardiovascular function of middle aged men improved identically at the intensity of the individuals.  Maximum heart rate equal to 0 to 87% of his maximal oxygen uptake (Anthony 1972). 

Training demands correct understanding and realization of the sportsman’s strength, capacity and weakness, so planned and formulated that the strong points are further encouraged and developed and his weakness are discriminated and eliminated.

Training improves the functions of the circulatory, the respiratory and the muscle system while practice is largely aimed at improving the control of muscle activity by the nervous system.  Different training methods have been commonly used to improve physical fitness and its related standards of performance of the players.


Training increases the overall efficiency of the heart contraction becomes more forceful.  The diastolic phase increase and the reservoir capacities are enlarged.

1.6   PSYCHOLOGY


The term ‘psychology’ is derived from two Greek words ‘psyche’ and ‘logos’, wherein psyche means the soul or mind, and the, meaning of logos is to talk about, or science or study.  Thus, the literal meaning of psychology is the science or study of soul.  Greek philosophers believed that soul was responsible for various mental activities such as learning, thinking, feeling etc.  It was believed that soul was the essence or true being of an organism, the cause and the principles of life.  As the relation of soul to the body and the functions of soul could not be explained, some philosophers tried to define psychology as a science of mind (Ajmer Singh 2006) .


Later, psychology was defined as the ‘science of human consciousness’.  But the definition was not acceptable to the modern psychologists because it ignores the unconscious state of man which is also very important and limits the study of psychology to only conscious state of man.


The commonly accepted modern conception of psychology is that ‘psychology is the science of human behaviour’. 


The word psychology refers to the study of human behaviour, and sports psychology denotes a sub category of psychology that deals with the behaviour of athletes and teams engaged in competitive sports.  According to Browne and Mahony (2001)  ‘Sports psychology’ is a application of psychological principles of sports and physical activity at all levels of skill improvement (Ajmer Singh 2006).

Psychology of sports means applying psychological theories and concepts to aspects of sports such as coaching and training.  Sports psychology is concerned with analyzing human behaviour in various types of performance.


Psychology as a behavioural science has made its contribution for improving sports performance.  It has helped coaches to coach more efficient and athletes to perform aspects on sports more proficiently.  This psychology a rapidly growing area of interest is gaining much attention among administrators.  A rapidly growing area of interest in sports psychology concerns the use of stress management, produces such as bio-feed back and relaxation training to enhance athletes performance by reducing stress (Bucher and Wast 1988).  

Different psychic abilities play decisive role to performance in track and field athletes winning in international sports competitions. 

Role of psychology in selection, training materials and rehabilitation would definitely help in achieving sports excellence.  The emphasis has been laid on pointing out the psychology and sports coverage at the same point and excellence in sports can be optimally obtained by developing appropriate strategies (Jastwers, Tiger, Khan and Saini 1986) .
1.7   PSYCHOTONIC TRAINING
Tracing the primitive culture of mankind, it is quite evident that sports were needed as a source of physical fitness, recreation and as a medium of social well-being. But during the last few decades, the concept of sports performance has taken a drastic turn “win at all costs”. More and more scientific means are being applied all over the world, not only to win medals but also to test human efficiency (Mohan 2005) .
The objective of the offense in a game of basketball is to find score against the opposing team. Most players recognize this; but, only the better players learn how to practice correctly and work at improvement year round. The player must understand the proper mechanics that affect the success or failure of every shot. Every player must know his range and know what a good shot is. Therefore, before examining the techniques associated with the various offensive or defensive techniques, a good player is expected to have in his arsenal, the mental aspect and the physical aspect of the player.
Psychological conditioning is the most critical to improve overall playing ability in a game. Knowing when to shoot and being able to do it effectively under pressure distinguishes the great shooter from the ordinary. Regardless of how much the player practices or how well the player conditions himself, only a modest amount of improvement is possible in speed, reflexes, or strength. History gives many examples of players able to achieve greatness despite mediocre physical talent. Usually, however, such successes are due to determination (Mohan 2005).
Concentration is the fixing of attention on the job at hand and is characteristic of every great athlete. Through continuous practice, good shooters develop their concentration to the extent that they are oblivious to every distraction.  Ability to relax is closely related to concentration. We often hear great shooters have concentration so intense, that he/she is undisturbed by the crowd or game pressures.

 Confidence is a "gut certainty" that the ball will drop through the basket without touching the metal ring. A good shooter never takes a shot that he/she is not confident he/she will make, they often miss. Therefore, the probability of making any given shot is somewhat less than 100% that his/her confidence leads one to expect. Clearly, then, when we say, "Don’t shoot when in doubt," we have something different in mind than we do when we say, "Don’t take a low-percentage shot except in desperate circumstances." There are reasons why a player might lack confidence when confronted with a shooting opportunity having a good statistical probability of success. He may be off balance. He may have had his confidence shaken by a string of misses; or he may be overly tensed, or tired, or may have a lapse in concentration. 

Every player experiences off nights when nothing works. An equally familiar phenomenon is a player’s returning to peak form in the second half after a miserable first half. This ability to make a mental recovery is like the ability some players have of recovering in mid-air after an off-balance take-off. 


The following are the descriptions of some of the psycho-tonic training popularly used.  
1.7.1  MEDITATION
Meditation is one of the five principles of yoga. It is an important tool to achieve mental clarity and health. An overview of the different basic and advanced meditation techniques helps in choosing the right meditation exercise for the subject. Meditation helps us to get more concentration and psycho physiological development.
There are many thousands of meditation methods known today. Some are best for beginners; others are better tackled after a few years of experience. When the subject’s mind focuses on a particular part of their body, the blood flow to that part increases and cells receive more oxygen and other nutrients in abundance. 

Many religious groups as well as adherents of transcendental meditation, talk of using a sound, or "mantra", to help with meditation. The constant repetition of a phase, word or sound ("Aum")   commonly used in Hinduism creates the alpha state by an almost hypnotic focus of attention upon that particular sound. In fact chant repeated again and again can lead the trainers in the state of higher consciousness.

Meditation benefits people with or without acute medical illness or stress. People who meditate regularly have been shown to feel less anxiety and depression. They also report that they experience more enjoyment and appreciation of life and that their relationships with others are improved. Meditation produces a state of deep relaxation and a sense of balance or equanimity. Meditation cultivates an emotional stability that allows the meditator to experience intense emotions fully while simultaneously maintaining perspective on them. Out of this experience of emotional stability, one may gain greater insight and understanding about one's thoughts, feelings, and actions. This insight in turn offers the possibility to feel more confident and in control of life. Meditation facilitates a greater sense of calmness, empathy, and acceptance of self and others.
Meditation can be used with other forms of medical treatment and is an important complementary therapy for both the treatment and prevention of many stress-related conditions. Regular meditation can reduce the number of symptoms experienced by patients with a wide range of illnesses and disorders. Based upon clinical evidence as well as theoretical understanding, meditation is considered to be one of the better therapies for panic disorder, generalized anxiety disorder, substance dependence and abuse, ulcers, colitis, chronic pain, psoriasis, and dysthymic disorder. It is considered to be a valuable adjunctive therapy for moderate hypertension (high blood pressure), prevention of cardiac arrest (heart attack), prevention of atherosclerosis (hardening of arteries), arthritis (including fibromyalgia), cancer, insomnia, migraine, and prevention of stroke. Meditation may also be a valuable complementary therapy for allergies and asthma because of the role stress plays in these conditions. Meditative practices have been reported to improve function or reduce symptoms in patients with some neurological disorders as well (Iyengar, 2001). These include people with Parkinson's disease, people who experience fatigue with multiple sclerosis, and people with epilepsy who are resistant to standard treatment.
The vibration produced by chanting Aum in the physical universe corresponds to the original vibration that first arose at the time of creation. The sound of Aum is also called Pranava, meaning that it sustains life and runs through Prana or breath. Aum also represents the four states of the Supreme Being. The three sounds in Aum represent the waking, dream and deep sleep states and the silence which surrounds Aum represents the "Turiya" state. 

The first of the three states of consciousness is the waking state; it is represented by the sound "A" pronounced like "A" in accounting. The dream state of consciousness lies between the waking and the deep sleep states; it is represented by the letter "U" which lies between the "A" and "M". This "U" is pronounced like the "U" in would. The last state of consciousness is the deep sleep state and is represented by "M" pronounced as in "sum." This closes the pronunciation of Aum just as deep sleep is the final stage of the mind at rest. Whenever Aum is recited in succession there is an inevitable period of silence between two successive Aums. This silence represents the "fourth state" known as "Turiya" which is the state of perfect bliss when the individual self recognizes his identity with the supreme (Joypaul 2008). 
1.7.2   TRANSCENDENTAL MEDITATION
Transcendental Meditation, or TM, is the trademarked name of a meditation technique introduced in 1958 by Maharishi Mahesh Yogi (1917-2008). The technique, practiced for twenty minutes twice a day while sitting with one's eyes closed, is said to involve neither concentration nor contemplation.

In 1955, the Indian ascetic Maharishi Mahesh Yogi (born Mahesh Prasad Varma) began teaching a meditation technique which was derived from the Vedas; he gave this method the name Transcendental Meditation.

Prior to this, Maharishi had studied with Swami Brahmananda Saraswati, serving as his secretary from 1941 until Brahmananda Saraswati's death in 1953. In 1957, Maharishi began the Spiritual Regeneration Movement in Madras, India, on the concluding day of a festival held in remembrance of his deceased teacher. In 1958 he began the first of a number of worldwide tours promoting and disseminating his technique.

In the early 1970s, Maharishi undertook to establish one TM teaching center for each million of the world's population, which at that time would have meant 3,600 TM centers throughout the world. Since 1990, Maharishi has coordinated the teaching of TM from the town of Vlodrop, the Netherlands, through an organization he calls the Global Country of World Peace. This group reports that more than 6 million people worldwide have learned the Transcendental Meditation technique since its introduction

1.7.3  Procedure and Goal
The technique is taught to new practitioners in a standardized, seven-step procedure, comprised of two introductory lectures, a personal interview, and a two-hour instruction session given on each of four consecutive days. Instruction begins with a short puja ceremony performed by the teacher, after which the student receives a mantra, learns the technique, and begins practicing. Subsequent sessions are said to provide further clarification of correct practice, as well as more information about the technique.

The goal of long-term practice of the Transcendental Meditation technique is enlightenment, according to Maharishi (2001). He had presented a theory of enlightenment comprising seven major states of consciousness. The first three, waking, dreaming, and deep dreamless sleep, are commonly known. Transcendental Consciousness, the fourth state, is said to be experienced during the practice of the technique. Maharishi (2001) says that the practitioner eventually maintains the experience of transcendental consciousness while living everyday life. He refers to this as enlightenment and terms it the fifth state, Cosmic Consciousness. States six and seven, God Consciousness and Unity Consciousness, are further refinements of Cosmic Consciousness.

1.8   PROGRESSIVE RELAXATION 

Edmund Jacobson (1938)  created the progressive relaxation method. At the beginning of the 20th century, he conceived a method to relax whose goal was to achieve mental tranquility by progressively eliminating all muscular tensions. It is intended to learn to relax step by step all the different groups of muscles. Subsequently, Bernstein and Borkovec (1983)  carried out an integration and systematization of this method to escape from the array of variations that had been emerging.

The final objective of this kind relaxation is to reduce the physiological symptoms of anxiety. The relaxation works on the Peripheral Nervous System (PNS) the opposite way from stress, so one can’t be anxious and relaxed at the same time. It’s important that you carry it out correctly and on a daily basis, until you master it and you’re able to whenever and wherever you wish. 

Carnwath and Miller (1984)  presented a pattern in 3 stages. The first stage uses breathing, the second one is based upon progressive relaxation and the third one uses a visualization technique.

Anti stress relaxation was an adaptation from Jacobson’s progressive relaxation and from Bernstein and Borkovec’s methods, yet to incorporate Carnwath and Miller’s breathing and visualization techniques. It is necessary to undergo a supervised training at a doctor’s office, to do this relaxation techniques accurately. Nonetheless, a modified and adjusted relaxation techniques that would fit it into this do-it-at-home version is made available.
1.9   REASONS FOR SELECTION OF THE TOPIC AND VARIABLES

A review of scientific studies identified relaxation, concentration, an altered state of awareness, a suspension of logical thought and the maintenance of a self-observing attitude as the behavioral components of meditation.  It is accompanied by a host of biochemical and physical changes in the body that alter metabolism, heart rate, respiration, blood pressure and brain chemistry.  Meditation has been used in clinical settings as a method of stress and pain reduction. Meditation has also been studied specifically for its effects on stress.   The investigator was interested to find out the effects of isolated and combined effect of physical fitness and psycho-tonic training on selected physical, physiological and psychological variables among college men students. 
1.10  STATEMENT OF THE PROBLEM


The purpose of the study was to find out the isolated and combined effect of physical fitness and psychotonic training on selected physical, physiological and psychological variables among college men students. 
1.11  HYPOTHESES


It was hypothesised that:

1. There would be no significant difference among physical training group, psychotonic group, combined training group and control group on speed, agility and cardiovascular endurance. 

2. There would be no significant difference among physical training group, psychotonic group, combined training group and control group on resting pulse rate, mean arterial blood pressure and vital capacity.

3. There would be no significant difference among physical training group, psychotonic group, combined training group and control group on self concept, achievement motivation and anxiety. 

1.12  SIGNIFICANCE OF THE STUDY


The study is significant in the following respects

1. The study would assess selected physical fitness, physiological and psychological levels of college men. 
2. The study would assess the isolated and combined effect of physical fitness and psychotonic training on selected physical, physiological and psychological variables of college men. 
3. The study would assess which one, weather physical training or psychotonic training was more effective on physical, physiological and psychological variables among college men. 
4. The results of this study would be helpful to physical education teachers, coaches and college men to use the right method for improving specific physical fitness, physiological and psychological variables. 
5. The psychotonic training protocol developed in this study would serve as a model for future psychotonic training modules.
6. The findings of this study would add to the quantum of knowledge in the area of sports training and sports psychology.
1.13 DELIMITATIONS 

1. For this study, 120 college men in the age group of 19 to 25 years was randomly selected from different colleges in Vellore. 

2. The subjects were randomly assigned into four groups, namely, physical fitness training group, psychotonic group, combined group and control group consisting of 30 college men in each group. 

3. The control group was not exposed to any specific training, experimental group I, II and III underwent physical fitness training, psychotonic training and combined training respectively.

4. The experimental period for the treatment was 12 weeks.

5. The following dependent and independent variables were selected for this study. 

Dependent Variables

Physical Fitness Variables

1. Speed

2. Agility

3. Cardiovascular Endurance

     Physiological Variables

1. Resting Pulse Rate

2. Mean Arterial Blood Pressure

3. Vital Capacity
    Psychological Variables

1. Self Concept

2. Achievement Motivation

3. Anxiety

 1.14  LIMITATIONS 
1. The differences in socio-economic status of the subjects which might influence the psychological balance were not taken into consideration.

2. Factors like life style, daily routine, health habits, etc. which might have fluctuating influence on the variables were also not considered.  
3. Participation in the local league tournaments and local matches by the subjects could not be controlled.

4. The responses of the subjects to the statements in the questionnaire would depend upon various factors, such as understanding of the statements, seriousness and sincerity of the subject etcetera. The accuracy and reliability of the subjects’ responses in the questionnaire could not therefore be assessed and was considered as on of the limitations.

1.15  DEFINITION AND EXPLANATION OF TERMS

1.15.1  Fitness Training 

The training works towards broad goals of overall health and well-being, consists of different physical exercises is defined as fitness training. (Hardayal Singh 1991).

1.15.2  Psychotonic Training

Psychotonic training is any form of training or a stimulant, which has its primary effect on the brain and central nervous system. A psychotonic increases psychological tone and delays the subjective feeling of fatigue without actually improving the physical capacity of muscles (www.answers.com/topic/psychotonic).
1.15.3  Meditation

The 1913 edition of Webster’s dictionary defines meditation as; the act of meditating; close or continued thought; the turning or revolving of a subject in the mind; serious contemplation; reflection; musing. 

“Meditation is a systematic way of making our mind quiet so that we can contact our true identity-self, which is the source of everlasting joy, bliss and peace” (Iyengar 2001).
1.15.4  Transcendental Meditation
Transcendental Meditation, or TM, is the trademarked name of a meditation technique introduced in 1958 by Maharishi Mahesh Yogi (1917-2008). The technique, practiced for twenty minutes twice a day while sitting with one's eyes closed, is said to involve neither concentration nor contemplation.

1.15.5  Progressive Relaxation Technique

Progressive muscle relaxation is a technique of stress management developed by American physician Edmund Jacobson (920) Jacobson argued that since muscular tension accompanies anxiety, one can reduce anxiety by learning how to relax the muscular tension.
1.15.6  Speed
Speed is defined as the speedily with which successive movements of the same kind can be performed (Singh 1991).
1.15.7  Agility
Agility is defined as speed in changing body positions or directions (Singh 1991).
1.15.8  Cardio Vascular Endurance

Cardiovascular endurance is the ability to continue activities that tax the cardiac circulatory and respiratory functions  (Franks 1992) .

1.15.9  Resting Pulse Rate

The total number of beats of pulse on a relaxed position  is called resting pulse rate (Shaver 1982).
1.15.10  Systolic Blood Pressure

As blood is ejected into the aorta and other arteries during ventricular systole, the pressure increased to a maximum called systolic blood pressure (Guyton 1979).
1.15.11  Diastolic Blood Pressure

As blood drains from the arteries during ventricular diastole the pressure decreases to a minimum called diastolic blood pressure (Guyton 1979).

1.15.12  Vital Capacity


The volume of air that can be moved out of the lungs after maximum inspiration is called vital capacity. 

The maximal volume of air that can be forcefully exhaled from the lungs following a maximal expiration (Strukic, P.J (1981). 
1.15.13  Self Concept

Self-concept is the totality of altitude judgment and values of an individual relating to his behavior, ability and qualities, self-concept embraces the awareness of these variable and their calculation (Lanson 1971).

1.15.14    Achievement Motivation

Achievement motivation refers to the tendency to strive to achieve and excel in whatever challenge that is presented.. And sports achievement motivation is defined as the tendency to strive to achieve and excel in particular game or sport (Kamlesh 1990).
1.15.15  Anxiety

Anxiety is a psychological factor. Anxiety differs from arousal in that it encompasses some degree of co-alleviation and unpleasant emotional state.  Thus the term anxiety is used to describe the combination of intensity of behavior and emotion.  The direction, a characteristic of anxiety is negative in that it describes feelings that are unpleasant (Kamlesh 1990).
CHAPTER II

REVIEW OF RELATED LITERATURE

Review of relevant literature will help the development of research procedure. “The literature in any field forms the foundation upon which all future works will be built.” The literatures relevant to the present study which have been collected from different sources of references are described in this chapter. 
2.1    STUDIES ON PHYSICAL FITNESS TRAINING

Rhea et al (2009)  assessed the effect of heavy/slow movements and variable resistance training on peak power and strength development. Forty-eight National Collegiate Athletic Association (NCAA) Division I athletes (age: 21.4 +/- 2.1 years, all men) were recruited for this 12-week training intervention study. Maximum strength and jumping power were assessed before and after the training program. Athletes were randomly assigned to 1 of 3 training groups: heavy resistance/slow movement (Slow), lighter resistance and fast movement (Fast), or fast movements with accommodated resistance (FACC). All training groups performed similar training programs comprising free weight resistance training with lower-body compound exercises. The only difference among the training interventions was the speed at which subjects performed the squat exercise and the use of bands (Slow group: 0.2-0.4 meters/second; Fast group: 0.6-0.8 meters/second; FACC group trained 0.6-0.8 meters/second with the addition of accommodated resistance in the form of large elastic bands). Post-test data revealed a significant difference between power improvements between the Slow and FACC groups (p = 0.02). Percent increases and effect sizes (ES) demonstrated a much greater treatment effect in the FACC group (17.8%, ES = 1.06) with the Fast group (11.0%, ES = 0.80) adapting more than the Slow group (4.8%, ES = 0.28). The FACC and Slow groups improved strength comparatively (FACC: 9.44%, ES = 1.10; Slow: 9.59%, ES = 1.08). The Fast group improved strength considerably less, 3.20% with an effect size of only 0.38. Variable resistance training with elastic bands appears to provide greater performance benefits with regard to peak force and peak power than heavy, slow resistance exercise. Sports conditioning professionals can utilize bands, and high-speed contractions, to increase power development.

Ghigiarelli et al. (2009) explored the effects of a 7-week heavy elastic band and weighted-chain program on maximum muscular strength and maximum power in the bench press exercise. Thirty-six (n = 36) healthy men aged 18-30 years old, from the Robert Morris University football team, volunteered to participate in this study. During the first week, predicted 1 repetition maximum (1RM) bench press and a 5RM speed bench press tests were conducted. Subjects were randomly divided into 3 groups (n = 12): elastic band (EB), weighted chain (WC), and traditional bench (C). During weeks 2-8 of the study, subjects were required to follow the prescribed resistance training program. Mean and SD of the predicted 1RM bench press and 5RM speed bench press were computed. A two-factor (method X time) analysis was applied to identify significant differences between the training groups. Significance was set at alpha = 0.05. Results indicated a significant time (p < 0.05) but no group effect for both predicted 1RM (kg) and 5RM peak power tests (watts). Although not significant, results did show greater non significant improvements in the EB (848-883 W) and WC groups (856-878 W) vs. control (918-928 W) when the 2 highest and greatest values were selected regarding peak power. The use of EB and WC in conjunction with a general off-season strength and conditioning program can increase overall maximum upper-body strength in a sample of Division 1-AA football players. These types of training modalities add a unique training style and more flexibility with respect to exercise prescription for athletes and strength practitioners.

Watt (2004)  examined the effect of three strength training exercises to improve stride length and frequency.  The strength training activates the nervous system and there by it controlled muscles and improved the overall requirement of muscle fibers during a workout.  The three exercises of the high bench step up, one leg squat and one leg hops in place were conducted for eight weeks.  The findings showed that high amount of force can be exerted in a short period of time with an explosive foot strike during running and strength training improved both the stride length and frequency.


Bacharach and Davillard (2004)  examined a study of intermediate and a long term anaerobic performance of elite Alpine skiers. Many researchers identified that Alpine skiers need muscular strength and complex motor skill abilities.  After verifying a variety of tests short test of anaerobic capacity came into existence.  Seventeen Nationally ranked male and female Alpine ski racers from USA were used.  The power was measured in them by keeping 30.5 and 90.5 Wingate Cycle Ergometer tests.  Through this study they found that the capacity of anaerobic power can be altered.


Hoffman et al. (2004)  have conducted a study on the comparison between the Wingate Anaerobic power test both vertical jump motive drill tests in basketball players.  Israel National Youth basketball team players participated as subjects.  The field tests of 15 second anaerobic jump test and a sprint test was taken and laboratory test of Wingale Anaerobic power test was taken three times for the same group.  Laboratory test of Wingate Anaerobic power test was taken to determine peak power, mean power and fatigue index.  No significant correlations were observed between peak power and sprint test, but significant positive correlations were noted between vertical jump and the peak power and mean power.  The results suggested that the line skill and jump tests might be acceptable field measures of anaerobic power specific to basketball players.


Faigenbaun et al. (2003)  investigated the practicality and safety of performing maximal strength testing in healthy children.  Ninety six subjects were experimented (32 girls and 64 boys) in the mean age group of 6.3 and 12.3 years.  The subjects did not have previous strength training experiences and the subjects performed one upper body exercise and the lower body exercise using weight machines.  After training a post exercise survey was conducted to check for any injury.  The results showed that 1 RM tests could be performed safely and effectively with proper technique and under the supervision of a trained strength and conditioner.

Kraemer et al. (2003)  compared the physiological and performance adaptations between periodized and nonperiodized resistance training in women collegiate tennis athletes.  Thirty women (19 +/- 1 yr) were assigned to either a periodized resistance training group (P), nonperiodized training group (NV), or a control group (C). Assessments for body composition, anaerobic power, VO2 (max), speed, agility, maximal strength, jump height, tennis-service velocity, and resting serum hormonal concentrations were performed before and after 4, 6, and 9 months of resistance training performed 2-3 d.wk (-1).  Nine months of resistance training resulted in significant increases in fat-free mass; anaerobic power; grip strength; jump height; one-repetition maximum (1-RM) leg press, bench press, and shoulder press; serve, forehand, and backhand ball velocities; and resting serum insulin-like growth factor-1, testosterone, and cortisol concentrations. Percent body fat and VO2 (max) decreased significantly in the P and NV groups after training. During the first 6 months, periodized resistance training elicited significantly greater increases in 1-RM leg press (9 +/- 2 vs 4.5 +/- 2%), bench press (22 +/- 5 vs 11 +/- 8%), and shoulder press (24 +/- 7 vs 18 +/- 6%) than the NV group. The absolute 1-RM leg press and shoulder press values in the P group were greater than the NV group after 9 months. Periodized resistance training also resulted in significantly greater improvements in jump height (50 +/- 9 vs 37 +/- 7%) and serve (29 +/- 5 vs 16 +/- 4%), forehand (22 +/- 3 vs 17 +/- 3%), and backhand ball velocities (36 +/- 4 vs 14 +/- 4%) as compared with nonperiodized training after 9 months. These data demonstrated that periodization of resistance training over 9 months was superior for enhancing strength and motor performance in collegiate women tennis players.


Carpinett (2003)  studied the effect of varied weight training programmes on strength. The evidence of this study was revived earlier by Berger that a single set for maximal strength gains the validity and practical significance of Berger’s strength training study questioned since this study came into existence with well controlled, methodologically sound studies that minimize confounding variables that was required to support the hypothesis that multiple sets of exercise elicit superior gains in strength.

Fletcher and Hartwell (2002)  examined the effect of an 8 week combined weight and plyometric training program on golf drive performance.  Eleven golfers were randomly assigned to control and experimental group.  The control group continued their current training programmes. The experimental group performed combined weight and plyometric training twice in a week.  The treatment group showed significant changes in head speed and driving distance. 


Konig  et al. (2001)  reported that during the past decade, the physical and mental stress in professional tennis has been constantly increasing. The overall intensity in tennis ranges between 60 and 70% of maximum oxygen uptake and the energy requirements are mainly provided by aerobic energy metabolism. Therefore, particularly with respect to the duration of the tournaments and the length of the matches, a good aerobic capacity promotes continuous success in professional tennis. During frequent periods of high intensity, however, muscular energy is derived from anaerobic glycolysis. Therefore, sports-specific conditioning programs in tennis should improve both glycolytic and oxidative muscular metabolism. Years of training and competition induce a number of cardiovascular and metabolic adaptations: an increase in heart size in terms of an athlete's heart, higher oxygen uptake capacity, improved muscular oxidative enzyme activities, reduced baseline catecholamine levels, and a lower resting heart rate. In addition, tennis induces side-specific increments in bone density, bone diameter, and bone length of the upper extremity. Furthermore, structural and functional adaptations of the conducting arteries in the preferred arm could be demonstrated in professional tennis players. In conclusion, tennis is a very complex sport involving strength, power, speed, agility and explosiveness, as well as endurance components. Scientific data on exercise-related cardiovascular and metabolic parameters in professional tennis are important to evaluate the players individual fitness level and will help to improve sports-specific conditioning programs. This in turn will not only enhance performance but also prevent overstrain and burnout syndromes.

Balabins (2001)  conducted a research on the effects of concurrent endurance and strength training.  The study was conducted for 26 male basketball players. They were divided into four groups of strength and endurance groups and a control group.  All groups except control group was trained four times a week for seven weeks.  The strength and endurance groups perfomed both the endurance and strength programme with a seven hours recovery.  Improvement were seen for all the groups according to their training in vertical jump, anaerobic power (Wingate Test) and aerobic capacity (1 mile walk).  This was higher for the strength and endurance training group than the other groups.  On all measures the strength training group alone increased anaerobic power but with decreased aerobic capacity.  The endurance training group increased aerobic capacity with decreased anaerobic power.  The results of the study showed that the concurrent strength and endurance training improved anaerobic power better than strength training alone and it improved VO2 max better than endurance training alone.

Clutch et al. (2001)  examined the effect of depth jumps and weight training on leg strength and vertical jump in two studies. The effects of depth jumping (plyometrics) and traditional weight training on performance of vertical jump and other measures of length are review below.


Study1: Three jumping activities were compared (a) maximum vertical jump (b) 0.3 m depth jumps and (c) 0.75 m and 1.10 m depth jumps.  These activities were preceded by three weeks of weight training.  Weight training with jumping activities were conducted for twice in a week for four weeks.  All groups demonstrated similar improvements on 1 RM squat strength, isometric knee-extension strength, and vertical jump.  The lack of significant differences could have been due to the small group sizes.  It restricted the statistical power of the analysis.

Study 2: A weights alone group (N=14) was compared to weights plus depth jumping group (N=14).  Training was performed twice per week for 16 weeks.  The weight training group did not improve vertical jump although strength parameters improved.  The weights plus jumping group did improve in the vertical jumping.


It was found that weights plus jumping produced no added beneficial performance improvement than the jumping alone group.  The weight training programme did not provide added benefit.


Hue (1998)   conducted a study to find that triathletes were right to combine cycling and running in the same training session.  To find the differences existed in the 10 K run immediately following a 40th cycle  (Olympic distance triathlon) compared with 10 K running alone triathletes were tested for two testing sessions on two different days.

Forty kilo meters of cycling followed by a 10 K treadmill run a 10 K treadmill run at the same speed as cardiorespiratory data was collected during both runs and stride length and frequencies were analysed using videotape.  The results showed that cycling section prior to the run in a triathlon competition placed an extra physiological demand on the run.  It held because of the reduced physiological economy, such as increased lipid metabolism, increased body temperature and dehydration status.

Clader et al. (1996)  examined whole and split weight training routines in young women to three weight training regimes, namely, (a) a whole routine (W) where four upper (five sets of 6-10 RM) and three lower body (five sets 10-12 RM) weight training exercises in two single sections per week (b) a split session routine (S) where the upper body exercise were performed on two days a week and the lower body exercise on two other days of the week and (c) a control group with no training.  Both groups changed similarly over 20 weeks of training in terms of 1 RM arm curl, bench press, and leg press, arm and trunk and lean mass in  upper body cases.  Similarly for increase in leg mass, whole body lean tissue mass increased and whole body percent fat decreased with training in both groups.  Thus the results showed that young untrained women respond to weight training in terms of strength increased and lean body mass changes irrespective of the exercise training schedule.

Gains et al. (1996)  examined the effects of velocity specific isokinetic training on strength, hypertrophy and cross education on 15 male and 15 female subjects. The study showed slow velocity, fast velocity stomach training and no training control group.  The results showed that in the untrained individuals strength training was likely to have a more general effect than could be expected with highly trained athletes.  It was accounted for the partial generalization of both training speeds to an intermediate speed.


Housh et al. (1995)  examined the effect of eccentric dynamic constant external resistance training on concentric isokinetic torque velocity curve.  This study showed that the nature of strength training stimulus (dynamic constant external resistance) only improved strength performances in its training exercises and testing activities.  It supported the notion of specificity of testing and training.  Concentric isokinetic testing was not sensitive to changes brought about by eccentric training.  It implied that strength training was more likely to benefit the activities than other training.

Wilson et al. (1994)  conducted a study on the optimal training load for the development of dynamic athletic performance.  Traditional weight training group, plyometric training group, dynamic weight training group and a control group of recreationally weight trained individuals were compared on 30 m sprint, vertical jump without counter movement, maximal cycle test, isotonic leg extension and maximal isometric tests. The results showed that the dynamic weight training was the only training group that produced significant changes in all measures than the traditional weight training group and plyometric training group.


Hortobagyi et al. (1991)  examined the effects of simultaneous training for strength and endurance on upper and lower body strength and running performance.  High Resistance (HR), Low Resistance (LR) and Control groups of college men were used as subjects without the difference in body compositions in fitness.  It was concluded that gains in strength were compromised by simultaneous endurance training.  High resistance or low resistance training did not affect the gains in strength and endurance.  It would appear to be unproductive to mix strength and endurance training because an athlete would gain maximum benefits in the mixed training.


Schantz and Kallman (1989)  conducted a study on the relationship between strength training programme effects and aerobic endurance adaptations.  Strength training programmes are considered to be anaerobic in nature.  Muscle biopsies were taken from three groups (a) strength trained athletes (b) endurance trained swimmers and (c) a non trained control group.   It was concluded that strength training did not effect the enzymes associated with aerobic metabolism.

Messier and Dill (1981)  compared Naultilus to free weight training tasks of leg strength which were performed on a cyber II semi-isometric leg extension device.  The machine (Nautilus) group used leg extensions in training (open kinetic chain exercises).  However, the free weight group used squats (closed kinetic chain) and no leg extension in training.  It was found that 1 RM measures of strength carry over from free weights to machines better than machines carry over to free weights.


Berger (1963)  has stated in the following about “effect of valid weight training programme on strength.”  He conducted experiment with varied bench press weight training programme.  All were different weight training programme had been under taken. Training took place three times weekly with variations in programme. The results showed that six repetition per set were best for improving strength.

2.2    STUDIES ON PSYCHOTONIC TRAINING

Dave (2005) measured the effects of a six-week course of meditation on the ability to concentrate with scores on the Stroop Color and Word test. Participants were 30 undergraduate psychology students who were randomly assigned either to meditate once every day over the course of the treatment or to a control group that was instructed to sit quietly for the allotted time. Participants were tested at the beginning of the course and at the end. It was hypothesized that participants who meditated would improve in scores of the Stroop test at second testing and would score higher on the Stroop test than the control group at the second test. Scores for the meditation group were found to increase at the second test, but they were not significantly higher than the control group. Future research should involve larger samples for longer periods. 

Harinath (2004) demonstrated  the effects of Hatha yoga and Omkar Meditation on Cardiorespiratory Performance, Psychologic Profile, and Melatonin Secretion".: Thirty healthy men in the age group of 25-35 years volunteered for the study. They were randomly divided in two groups of 15 each. Group 1 subjects served as controls and performed body flexibility exercises for 40 minutes and slow running for 20 minutes during morning hours and played games for 60 minutes during evening hours daily for 3 months. Group 2 subjects practiced selected yogic asanas (postures) for 45 minutes and pranayama for 15 minutes during the morning, whereas during the evening hours these subjects performed preparatory yogic postures for 15 minutes, pranayama for 15 minutes, and meditation for 30 minutes daily, for 3 months. Orthostatic tolerance, heart rate, blood pressure, respiratory rate, dynamic lung function (such as forced vital capacity, forced expiratory volume in 1 second, forced expiratory volume percentage, peak expiratory flow rate, and maximum voluntary ventilation), and psychologic profile were measured before and after 3 months of yogic practices. Serial blood samples were drawn at various time intervals to study effects of these yogic practices and Omkar meditation on melatonin levels.: Yogic practices for 3 months resulted in an improvement in cardiorespiratory performance and psychologic profile. The plasma melatonin also showed an increase after three months of yogic practices. The systolic blood pressure, diastolic blood pressure, mean arterial pressure, and orthostatic tolerance did not show any significant correlation with plasma melatonin. However, the maximum night time melatonin levels in yoga group showed a significant correlation (r = 0.71, p < 0.05) with well-being score. These observations suggest that yogic practices can be used as psycho physiologic stimuli to increase endogenous secretion of melatonin, which, in turn, might be responsible for improved sense of well-being.
Peng et al. (2004) conducted a study on heart rate and respiratory rate dynamics during three forms of meditation.  This study was designed to quantify and compare the instantaneous heart rate dynamics and cardiopulmonary interactions during sequential performance of three meditation protocols with different breathing patterns. : We analyzed beat-to-beat heart rate and continuous breathing signals from 10 experienced meditators (4 females; 6 males; mean age 42 years; range 29-55 years) during three traditional interventions: relaxation response, breath of fire, and segmented breathing.   Heart rate and respiratory dynamics were generally similar during the relaxation response and segmented breathing. We observed high amplitude, low frequency (approximately 0.05-0.1 Hz) oscillations due to respiratory sinus arrhythmia during both the relaxation response and segmented breathing, along with a significantly (p<0.05) increased coherence between heart rate and breathing during these two maneuvers when compared to baseline. The third technique, breath of fire, was associated with a different pattern of response, marked by a significant increase in mean heart rate with respect to baseline (p< 0.01), and a significant decrease in coherence between heart rate and breathing (p<0.05).   These findings suggest that different meditative/breathing protocols may evoke common heart rate effects, as well as specific responses. The results support the concept of a "meditation paradox," since a variety of relaxation and meditative techniques may produce active rather than quiescent cardiac dynamics, associated with prominent low frequency heart rate oscillations or increases in mean resting heart rate. These findings also underscore the need to critically assess traditional frequency domain heart rate variability parameters in making inferences about autonomic alterations during meditation with slow breathing.
Williams (1998) conducted a study on Transcendental Meditation and Mirror-Tracing Skill. Learning, performance and patterns of inter- and intra-individual variability of 32 experienced Transcendental Meditators was compared to those of 32 non-meditators. The data indicated that certain effects attributed to the practice of Transcendental Meditation (such as increased alertness and maintenance of attention, greater consistency and less anxiety) are not manifested in terms of learning and performance of a novel perceptual-motor skill.
Solberg   (1996) conducted a study to find the effects of meditation on the shooting performance. 25 elite shooters were investigated in an independent groups design. The results in standardised test shootings indoors and in ordinary competitions outdoors were assessed before and after regular meditation training for the experimental group. The experience of tension during the test shootings was self recorded on a visual analogue scale (VAS). The competition results in the outdoor season (1993), just after the meditation training period, compared with the results the previous season (1992), were better in the meditation group (P < 0.05). No significant difference between the groups was observed in the test shootings before and after the relaxation intervention. A significant association was shown between low tension and the results in the test shootings (correlation r = 0.42, P < 0.0001; Wilcoxon rank sum test, z = -3.36, P < 0.001); 18% (= r2) of the variance in performance was explained by tension.  Meditation may enhance competitive shooting performance.

 
Whitehead (1996) suggested the suitability of Gray's (1975) three-factor arousal theory as a model of human performance under stress was investigated by Roger Whitehead in a study of basketball free-throw shooting. Free-throw attempts, made by members of an NCAA Division I men's varsity team, were videotaped during one full season. On the basis of Gray's theory, we predicted that increased stress (assumed to be present in games as opposed to practices) would be associated with longer pre-shot preparations and a greater incidence of overthrow shots. The prediction was confirmed by the results. Moreover, we found that free-throws were more frequently overthrown when attempted during crucial rather than non-crucial game situations. Further tests of the utility of Gray's theory are suggested.

Wolkove et al. (1984) investigated a research on effect of Transcendental Meditation on Breathing and Respiratory Control They studied the effect of transcendental meditation (TM) on breathing using 16 experienced meditators and 16 control subjects. In control, there was no significant difference in minute ventilation (VE), respiratory pattern, or hypercapnic response, whether breathing with eyes open-awake (CA), or with eyes closed-relaxing (CR). In meditators, VE decreased significantly during quiet breathing from 14.0 +/- 0.7 1/min with eyes open-awake (MA) to 12.4 +/- 0.6 1/min during meditation (MM) (P less than 0.02). The change in VE during meditation was due to a decrease in tidal volume (VT) resulting from a shortened inspiratory time (TI). Meditation was associated with a decreased response to progressive hypercapnia from 3.7 +/- 0.4 to 2.5 +/- 0.21 X min-1 X Torr-1 during MA and MM trials, respectively (P less than 0.01). During meditation VT was smaller at a given alveolar PCO2 than during MA studies because of a decrease in mean inspiratory flow rate (VT/TI). These observations suggest that an alteration in wakefulness, more subtle than sleep or the unconscious state, can significantly affect the chemical and neural regulation of breathing.

Delmonte (1984) conducted a study on   physiological responses during meditation and rest. Forty nonmeditators and 12 experienced transcendental meditators were randomly assigned to four experimental cells devised to control for order and expectation effects. All 52 (female) subjects were continuously monitored on seven physiological measures during both meditation and rest. Each subject was her own control in an able experimental paradigm comparing meditation to rest. Analysis of variance on change scores calculated from both initial and running (intertrial) baselines revealed small but significant conditions effects for all variables except diastolic BP. The same subjects (both experienced meditators and those meditating for the first time) showed lower psycho physiological arousal during the meditation than during the rest condition for systolic BP, HR, SCL, digital BV, digital ST, and frontalis EMG. The experienced meditators showed only marginally more conditions effects than the novices practicing "noncultic" meditation. For the nonmeditators, deliberately fostering positive expectations of meditations was associated with lower physiological arousal in terms of diastolic BP, HR, and SCL. These findings suggest that both cultic and noncultic meditation are associated with lower physiological activation than eyes-closed rest.

Throll (1982) investigated a research on Transcendental Meditation and Progressive Relaxation: and their Physiological Effects. Oxygen consumption, tidal volume, respiration rate, heart rate, systolic and diastolic blood pressure were measured before the subjects (N = 39) learned Transcendental Meditation (TM: N = 21) or Jacobson's Progressive Relaxation (PR: N = 18). Subjects were tested immediately after learning either technique and again 5, 10, and 15 weeks later. While there were no significant differences between groups for any of the physiological variables at pretest, the TM group displayed more significant decreases during meditation and during activity than did the PR group. Both groups displayed significantly lowered metabolic rates during TM or PR. The generally more significant and comprehensive results for mediators were explained primarily in terms of the greater amount of time the TM group spent on their technique, plus the differences in the two techniques themselves. Several avenues for future research are discussed. 

Puente (1981) did a research on Psycho physiological Investigations on Transcendental Meditation. Two experiments were conducted to evaluate the psycho physiological changes reported to occur during the practice of transcendental meditation. In Experiment I, 47 volunteers solicited from the community were randomly assigned to transcendental meditation (TM), Benson's relaxation response (BRR), or no treatment (NT) instruction. Respiration rate, heart rate, electromyogram, electroencephalogram, and skin conductance level were recorded during the practice of each technique, approximately 1 week after terminating instruction. The results indicate that while BRR, TM, and NT exhibited different physiological patterns, none of the techniques showed a clear superiority in reducing tonic physiological arousal. In Experiment II, 30 volunteers with previous experience were assigned to one of the three groups based on their meditating experience (range 16-96 months). The same physiological signals as in Experiment I were also recorded in this experiment during TM practice. The results suggest that individuals with 1.5 years of meditation experience exhibited physiological arousal levels similar to those seen in persons with over 5 years' experience.

Frumkin and Pagano (1979) conducted a study on the effect of Transcendental Meditation on Iconic Memory the task involved reporting of digits shown tachistoscopically, using Sperling's partial-report technique. Experiment 1 was a pilot study involving a meditation group and a nonmeditation group. All subjects were run in a pretest/treatment/posttest design. During the treatment phase the meditation group practiced TM for a 20-minute period and the nonmeditation group relaxed with eyes closed. The results showed that the treatment increased performance in meditators, but not in nonmeditators. In this experiment important controls such as individual administration of the task, extrinsic rewards, subject pacing, and adequate practice were lacking. Experiment 2 was a replication of the first, with these controls added. The results no longer showed a superiority for the meditation treatment. In fact, the meditation group performed worse on each day of running. Experiment 3 was a replication of Experiment 1, to assess whether the meditation effect of Experiment 1 was due to (a) differential increased attention of the meditators (minimized in subject-paced Experiment 2), (b) a gain early in learning for the meditators that was eliminated due to practice in Experiment 2, or (c) a lack of proper control procedures in Experiment 1. The performance of the meditators was, again, significantly lower. This research illustrates the importance of careful control when investigating the effects of meditation on behavior. It also suggests that the effects of meditation may depend on which hemisphere is dominant in performing the task.
Pagano and Frumkin (1977) conducted a research on the effect of Transcendental Mediation on Right Hemispheric Functioning and Skill Performance. The task used in both experiments was the Seashore Tonal Memory Test. In the first experiment a nonmediator group and an experienced mediator group were run. The denonmeditator group and an experienced mediator group were run. The design involved three periods: a pretest, a meditation or a rest period, and then a posttest. The results showed the experienced meditators were significantly better in both pretest and posttest performance. There was no pretest--posttest differences. The second experiment was done to replicate the first experiment and to control for possible selection bias. The design was the same as the first experiment, except that an additional group of inexperienced meditators was included. The results again showed significantly superior performance for the experienced meditators compared to the nonmeditators. In addition, the experienced meditators were superior to the inexperienced meditators. There were no significant differences between the nonmeditators and the inexperienced meditators. These results support the hypothesis that meditation facilitates right hemispheric functioning. Alternative explanations, such as selection bias, are also discussed.
Morse and et al. (1977) conducted a study on  a  Physiological and Subjective Evaluation of   Om Meditation, Hypnosis, and Relaxation. Subjects were monitored for respiratory rate, pulse rate, blood pressure, skin resistance, EEG activity, and muscle activity. They were monitored during the alert state, meditation (TM or simple word type), hypnosis (relaxation and task types), and relaxation. Ss gave a verbal comparative evaluation of each state. The results showed significantly better relaxation responses for the relaxation states (relaxation, relaxation-hypnosis, meditation) than for the alert state. There were no significant differences between the relaxation states except for the measure "muscle activity" in which meditation was significantly better than the other relaxation states. Overall, there were significant differences between task-hypnosis and relaxation-hypnosis. No significant differences were found between TM and simple word meditation. For the subjective measures, relaxation-hypnosis and meditation were significantly better than relaxation, but no significant differences were found between meditation and relaxation-hypnosis.
Williams and Herbert (1976) conducted a research on Transcendental Meditation and Fine Perceptual-Motor skill. 30 college male meditators had a 20-min. meditation followed by a 6-min. waking phase prior to 5-min. continuous practice on the pursuit rotor task. This was followed by a 4-min. rest then a further 2-min. of pursuit rotor practice. A similar group of college males who were non-meditators (N = 30) followed the same procedures except that instead of meditating they sat quietly for the initial 20-min. period. The expectations that Transcendental Meditation would (a) facilitate learning and performance; (b) cause less within-subject variability; and (C) cause less reactive inhibition, (c) cause less reactive inhinition, were not upheld by the results. With the exception of performance, which was significantly lower for the meditators, the two groups were no different. Thus, it appears that certain reported physiological and psychological benefits that are attributed to the practice of Transcendental Meditation (such as less anxiety, greater consistency, more awareness, altertness, and attention) are not manifested in the present behavioral test of perceptural-motor function. In fact, in terms of performance, the meditators seemed to be at a disadvantage
  
Williams and Vickerman (1976) elucidated the effects of transcendental meditation on fine motor skill.. 46 college female volunteers were given 66 10-sec. trials on the pursuit rotor task in 3 practice sessions (18, 30, and 18 trials/sessions). After the first 18 trials, the 23 subjects who were practiced Transcendental Meditators meditated for a 20-min. period followed by a 5-min. "waking" phase prior to the performance of a further 30 trials on the rotor. A 4-min. rest was taken before resuming practice for the final 18 trials. The other 23 subjects, who were not meditators, followed the same procedures except instead of mediating they sat quietly with closed eyes. In terms of performance, learning, reminiscence and intra-individual variability, the two groups were similar. These results were not in accordance with the expectations that these parameters would reflect the facilitative effects of Transcendental Meditation on alertness, awareness, consistency, and resistance to stress. After the meditation session, inter-individual variability was increased for the mediation group. While the conclusion that the practice of Transcendental Meditation does not benefit acquisition of fine perceptual-motor skill appears strong, further investigation would assist in obtaining a more complete understanding of such effects on perceptual-motor behavior.
Glaser et al. (2010)  compared inflammatory and endocrine responses of novice and expert yoga practitioners before, during, and after a restorative hatha yoga session, as well as in two control conditions. Stressors before each of the three conditions provided data on the extent to which yoga speeded an individual's physiological recovery. A total of 50 healthy women (mean age, 41.32 years; range, 30-65 years), 25 novices and 25 experts, were exposed to each of the conditions (yoga, movement control, and passive-video control) during three separate visits. The yoga session boosted participants' positive affect compared with the control conditions, but no overall differences in inflammatory or endocrine responses were unique to the yoga session. Importantly, even though novices and experts did not differ on key dimensions, including age, abdominal adiposity, and cardiorespiratory fitness, novices' serum interleukin (IL)-6 levels were 41% higher than those of experts across sessions, and the odds of a novice having detectable C-reactive protein (CRP) were 4.75 times as high as that of an expert. Differences in stress responses between experts and novices provided one plausible mechanism for their divergent serum IL-6 data; experts produced less lipopolysaccharide-stimulated IL-6 in response to the stressor than novices, and IL-6 promotes CRP production. The ability to minimize inflammatory responses to stressful encounters influences the burden that stressors place on an individual. If yoga dampens or limits stress-related changes, then regular practice could have substantial health benefits.
Weinberg (2008) provided a review of the literature on the relationship between imagery and sport performance as well as between imagery and the development of mental skills. First, the many anecdotal reports of imagery effectiveness are noted and a definition is provided focusing on the multidimensional nature of imagery. The evidence of the enhancing influence of imagery on sport performance is then examined by looking at the early studies (mental practice), case studies, preparatory imagery, imagery used as part of a mental training package, and the use of imagery by successful athletes. After discussing the limitations in research imagery relating to performance, the focus turned to the relationship of imagery and the development of mental skills (e.g., confidence, dealing with pressure, motivation). Factors affecting imagery effectiveness were highlighted including imagery perspective, type of task, positive versus negative imagery, and timing of imagery. The paper concluded with future directions for research including such areas as amount of time to image, imagery and children, imagery ability, and imagery and performance expertise.
Ditto (2006) concluded in his research that the Mindfulness-Based Stress Reduction program has positive effects on health, but little is known about the immediate physiological effects of different components of the program.. This study examined the short-term autonomic and cardiovascular effects of one of the techniques employed in mindfulness meditation training, a basic body scan meditation. In Study 1, 32 healthy young adults (23 women, 9 men) were assigned randomly to a meditation, progressive muscular relaxation or wait-list control group. Each participated in two laboratory sessions 4 weeks apart in which they practiced their assigned technique. In Study 2, using a within-subjects design, 30 healthy young adults (15 women, 15 men) participated in two laboratory sessions in which they practiced meditation or listened to an audiotape of a popular novel in counterbalanced order. Heart rate, cardiac respiratory sinus arrhythmia (RSA), and blood pressure were measured in both studies. Additional measures derived from impedance cardiography were obtained in Study 2.  In both studies, participants displayed significantly greater increases in RSA while meditating than while engaging in other relaxing activities. A significant decrease in cardiac pre-ejection period was observed while participants meditated in Study 2. This suggests that simultaneous increases in cardiac parasympathetic and sympathetic activity may explain the lack of an effect on heart rate. Female participants in Study 2 exhibited a significantly larger decrease in diastolic blood pressure during meditation than the novel, whereas men had greater increases in cardiac output during meditation compared to the novel.  The results indicate both similarities and differences in the physiological responses to body scan meditation and other relaxing activities.
Knapen et al. (2005)  compared the changes in physical self-concept, global self-esteem, depression and anxiety after participation in one of two 16-week psychomotor therapy programs for non psychotic psychiatric inpatients. The second objective was to study the relationship between changes in these variables. One hundred and ninety-nine inpatients were randomly assigned to either a personalized psychomotor fitness program, consisting of aerobic exercise and weight training, or a general program of psychomotor therapy, consisting of different forms of physical exercises and relaxation training. Physical self-concept was evaluated using the Dutch version of the Physical Self-Perception Profile at baseline, after 8 weeks, and after completion of the 16-week interventions. At the same time points, additional variables of global self-esteem, depression and anxiety were assessed by means of the Rosenberg Self-Esteem Inventory, the Beck Depression Inventory and the Trait Anxiety Inventory, respectively. After 16 weeks, both groups showed significant improvements in all outcome measures (p values ranged from 0.01 to < 0.0001), with no between-group differences. In both groups, the improvement in physical self-concept was correlated with increased global self-esteem and decreased depression and anxiety levels (p < 0.01). The results suggest that both psychomotor therapy programs are equally effective in enhancing physical self-concept. The relationship between improvements in physical self-concept and enhancements in global self-esteem, depression and anxiety supports the potential role of the physical self-concept in the recovery process of depressed and anxious psychiatric inpatients.

 
Geir (2005) has conducted a study on the perceptual training in soccer: an imagery intervention study with elite players. The purpose of this study was to determine whether an ecological imagery intervention program would affect perception (i.e., exploratory activity and prospective control of future actions) in three elite soccer players. The imagery was adjusted to the unique action opportunities typically experienced by each player in games. A single case, multiple baseline across participants design was implemented and close-up video analyses were conducted from a series of league games. Post-intervention questionnaires and interviews were also carried out to support the video analyses. Two of the participants appeared to increase their visual exploratory activity, but only one of the participants marginally improved his performance with the ball. It was concluded that elite players can improve components of perception through ecological imagery training, but it is questionable to what extent this leads to improved prospective control of actions. It is recommended that future imagery and/or perceptual training research addresses specific types of actions more directly.

Solberg et al. (2000) studied the effects of relaxation techniques on response to exercise and exercise recovery in runners. The researchers first measured pre-intervention anxiety levels, resting heart rate, and response to exercise (blood lactate concentrations, heart rate (HR), and oxygen consumption (VO2) as measured immediately after and 10 minutes after exercise) among a group of adult male runners. For the next six months, these runners practiced one of two relaxation techniques, meditation or autogenic training. Resting HR was assessed each week during the relaxation training. After the six months, anxiety levels and response to exercise were measured again. Blood lactate levels dropped significantly after exercise in the meditation group as compared to their previous measures, but no other differences were noted among this group. The autogenic training group did not have any significant differences in any area after six months.

Anderson (1997) argued a different point of view on psyching up for distance runners. He cited several studies in which runners who had learned relaxation techniques could decrease their heart rate and lower their oxygen consumption at a particular pace. These results might indicate an improvement in VO2 max and in performance. Anderson suggested two techniques for relaxation, progressive muscle relaxation (PMR) and centering. In PMR, one contracts and then relaxes his/her muscles in succession down the entire body while focusing on releasing tension. Centering involves abdominal breathing and the repetition of words to induce relaxation. Anderson believed that usage of these techniques over time can reduce heart rate and muscle tension in distance races, thereby improving performance.

Neiss (1995) wrote an article on reconceptualizing relaxation treatments: psychological state in sports. This article reviews studies relating relaxation treatments to motor performance and attempts to explain these treatments from a psychological perspective. The inverted-U hypothesis is evaluated for this purpose and found deficient for several reasons. It is based on arousal which has serious construct validation problems and is essentially a physiological, rather than a psychological, construct. As such, arousal cannot distinguish among fear, anger, sexuality, and other psychobiological states. Predictive validity is consequently low in the area of motor performance, where it appears that debilitating anxiety can occur at the same arousal level as the state optimal/or performance, being “psyched up.” The inverted-U hypothesis is effectively refutable in current usage, and empirically supported in only a weak and psychologically trivial fashion. Relaxation treatments are re-conceptualized as relatively nonspecific psychological therapies, potentially useful in alleviating dysphonic, debilitating psychobiological states. These treatments are particularly apt for athletics, where performance anxiety is a pervasive problem. Additionally, sports psychology seems an ideal proving ground for wider clinical application of these techniques

Blair et al. (1993) conducted a research on imagery effects on the performance of skilled and novice soccer players. The purpose of this study was to investigate the effect of an imagery training programme on the performance of a soccer task by skilled and novice players. An initial assessment of performance on the soccer task was undertaken, and then 22 skilled and 22 novice players were equally and randomly assigned to either a control or an experimental group. The experimental group was given an imagery training programme consisting of both visual and kinaesthetic imagery, and in which both internal and external imagery perspectives were included. The programme lasted 6 weeks, with the subjects attending bi-weekly sessions of approximately 15 min each. The control group developed a competitive strategy that was totally unrelated to the performance task. Similar to the experimental group, the controls did this over a 6-week period, attending bi-weekly sessions of 15 min duration. Two performance measures were recorded--response time (i.e. the time to complete the soccer task) and performance accuracy (i.e. errors in performing the soccer task recorded in the form of time penalties). Performance on the post-test as measured by response time revealed a significant improvement for both the skilled and novice players in the imagery group. The control group failed to show any such improvement. No effects were found for performance accuracy.

Wood (1986) conducted a research on evaluation of Meditation and Relaxation on Physiological Response during the Performance of Fine Motor and Gross motor Tasks. A pretest-posttest control group, randomized-blocks design was used to study a group of 16 meditators and a group of 16 nonmeditators, subgroups of each who relaxed prior to performing on a pursuit-rotor tracking device as a fine motor task and to performing the Luft cycle ergometer protocol to a heart rate of 70% of age-adjusted maximum heart rate as a gross motor task. During each of these tasks heart rate, systolic blood pressure, rate-pressure-product, and EMG activity of the frontalis muscle were monitored. No significant difference in the performance of either the fine motor or the gross motor task was noted for persons practicing meditation and persons who were nonmeditators but were given the opportunity to relax prior to a motor task. Likewise, no significant difference was noted in the pattern of response to the imposed fine motor or gross motor task by meditators or relaxed nonmeditators. 

Caudill et al. (1983) performed two experiments dealing with the method of “psyching up” prior to a sprint race. Although research at the time held that psych up techniques did not improve speed, both experiments indicated that speed did improve with psych up techniques. Athletes did not receive instruction as to how to psych themselves up, and they used a variety of techniques including imagery, preparatory arousal, self-efficacy statements, attentional focus, religious beliefs, and relaxation/distraction techniques. The athletes using these techniques ran faster than both the control group (in experiments 1 and 2) and the placebo group (used only in experiment 2). The experimenters concluded that psych up techniques could improve sprint performance but that further research is necessary to determine which techniques have the most positive effect.
2.3 SUMMARY OF REVIEW OF RELATED LITERATURE


The investigator in this chapter reviewed a number of related literature pertaining to this study under three broad headings, namely, studies on the effect of different physical fitness training and studies on psychotonic training and its effects on physical fitness, physiological and psychological variables. It was observed that there was further scope for research in finding out the isolated and combined effect of physical and psychotonic training on selected physical fitness, physiological and psychological variables among college men. Based on the experience gained the investigator formed suitable methodology to be followed in this research, which is presented in Chapter III.
CHAPTER III

METHODOLOGY
  This chapter describes the methodology and procedure adopted in this study. This chapter includes selection of subjects, experimental design, experimental variables, reliability of data, instrument reliability, tester reliability, subject reliability, criterion measures, design of the study, administration of test items, collection of data, administration of training programmes and the statistical technique employed for analysis of the data. 

3.1 SELECTION OF SUBJECTS
The purpose of this study was to find out the isolated and combined effect of physical training and psychotonic training on selected physical fitness, physiological and psychological variables among college men students. To achieve the purpose of this study the investigator randomly selected 120 college men from different colleges in Vellore. The age group of the subjects were between 19 to 25 years.

In order to ensure the full cooperation from the subjects, the scholar had a meeting with them and explained the purpose of the study. It was made clear by explanation in order to ascertain that there was no ambiguity among the players regarding the effort, which they had to put in for the successful completion of this investigation.

3.2 SELECTION OF VARIABLES


The research scholar reviewed the various scientific literature pertaining to the physical training and psychotonic training on selected physical fitness, physiological and psychological variables from books, journals, periodicals, magazines and research papers.  Taking into consideration of feasibility criteria, availability of instruments and the relevance of the variables of the present study, the following variables were selected.

Dependent Variables


Physical Fitness Variables


1.  Speed


2.  Agility


3.  Cardiovascular Endurance


Physiological Variables

1. Resting Pulse Rate

2. Mean Arterial Blood Pressure

3. Vital Capacity

Psychological Variables


1. Self Concept


2.  Achievement Motivation


3.  Anxiety


Independent Variables


The following independent variables were selected for this study


1.  Twelve weeks Physical Fitness Training


2.  Twelve weeks Psychotonic training


3. Twelve weeks combination of both physical and psychotonic 
                training

3.3 EXPERIMENTAL DESIGN
Random group design was used for this study. Randomly selected 120 college men students were divided into four groups, namely, physical training group (PG), psychotonic training group (PTG), combined training group (CTG) and control group (CG).  Initial levels of the subjects on their physical fitness, physiological and psychological variables were determined using standard tests.  The experimental groups were given the respective treatments, namely, physical exercise, psychotonic and combined training for a period of twelve weeks. The control group was not given any treatment.  After the experimental period, final scores of the subjects were collected on selected physical fitness, physiological and psychological variables of the subjects. The difference between the initial and final scores was the effect of experimental treatment. ANCOVA was used to test the statistical significance. In all cases 0.05 level was be fixed to test the hypothesis.
3.4 PILOT STUDY

A pilot study was conducted to assess the initial capacity of the subjects in order to fix the exercise load.  For this purpose nine college men, who were not the subjects for this study were selected and physical exercise, psychotonic and combined training were given to them.

Based on the response of the subjects in the pilot study and during the training, the training schedules for group I, group II and group III were constructed.  However the individual differences were not considered. This enabled the investigator to adapt suitable training schedule for this study, for the physical exercise, psychotonic and combined groups. 

3.5 CRITERION MEASURES


By glancing the literature, and in consultation with professional experts, the following variables were selected as the criterion measures in this study.
1. Speed was measured by 50 M sprint test

2. Agility was measured by 4 x 10 M shuttle run

3. Cardiovascular endurance was measured through Cooper’s 12 Minutes Run / Walk test

4. Resting pulse rate was measured through Bio Monitor.

5. Mean arterial blood pressure was measured through sphygmomanometer based on systolic and diastolic blood pressure.

6. Vital capacity was measured by Spiro meter
7. Self Concept was measured through questionnaire developed by Musta Rani Rastogi (1979). 

8. Achievement motivation was measured through Sports Competition Achievement Questionnaire authored by Dr. M.L. Kamlesh (1992)

9. Anxiety was measured through standard questionnaire.  This questionnaire was developed by Spielberger.

Table I shows the variables selected, tests used for measuring the variables and the unit of measures.

Table I

Showing Variables, Tests and Units of Scores

	S.
No
	Variables
	Tests
	Unit of Measures

	1
	Speed
	50 M run
	Seconds

	2
	Agility
	Shuttle Run
	Seconds

	3
	Cardiovascular Endurance
	12 Minutes Run / Walk
	Meters

	4
	Resting Pulse Rate
	Bio Monitor
	Beats/ per minute

	5
	Mean Arterial Blood Pressure
	Sphygmomanometer
	mm/Hg

	6
	Vital Capacity
	Spirometer
	Milliliters

	7
	Self Concept
	Questionnaire Developed by Mukta Rani Rastogi (1979)
	Scores in Numbers

	8
	Achievement Motivation
	Sports Competition Achievement Questionnaire (Kamlesh 1992)
	Scores in Numbers

	9
	Anxiety
	Speilberger’s Trait Anxiety Questionnaire
	Scores in Numbers


3.6 RELIABILITY OF DATA


The reliability of data was ensured by establishing the instrument reliability, tester competency and reliability of test.

3.6.1 Reliability of Instrument
Instruments such as stop watches, measuring tapes, Bio monitor, sphygmomanometer, spirometer were used for this study. All the instruments were in good condition and workable, purchased from reputed company.  The calibrations were tested and found to be accurate enough to serve the purpose of the study. 
3.6.2 Testers Competency and Reliability of the Tests
To ensure that the investigator was well versed with the techniques of conducting the test, the investigator had a number of practice sessions in testing procedure under the guidance of experts. All the measurements were taken by the investigator with the assistance of Directors of Physical Education who were also well acquainted with the tests and their testing procedure.
Tester competency was evaluated together with the reliability of tests.  Reliability of tests was established by test – retest process whereby consistency of results was obtained by intra class (univariate correlation) reliability coefficients. The data collected from the pilot study of nine subjects in test and re-test were compared for each variable and the obtained correlations have been shown in Table II.

Table II

Intraclass Correlation on the Tests Administered

	S.
No
	Variables
	Tests
	Obtained ‘r’

	1
	Speed
	50 M run
	0.92*

	2
	Agility
	Shuttle Run
	0.91*

	3
	Cardiovascular Endurance
	12 Minutes Run / Walk
	0.89*

	4
	Resting Pulse Rate
	Bio Monitor
	0.88*

	5
	Mean Arterial Blood Pressure
	Sphygmomanometer
	0.86*

	6
	Vital Capacity
	Spirometer
	0.87*


* Significant at 0.01 level

Table value required to be significant at 0.01 level is 0.753.

Since very high correlations were obtained, this established the investigator’s competency to administer the tests as well as reliability of tests.

In case of psychological variables, self concept, achievement motivation and anxiety, the authors of the questionnaire had found the reliability and validity of the questionnaires administered and the reliability established by the authors have been considered enough for the purpose of this study.
3.7 ADMINISTRATION OF TEST

3.7.1 SPEED (50 METERS RUN)


Objective

To measure the maximum speed of the subjects.


Facilities and Equipments


An area on a track, with a starting line, a 50 meters course and a finish line, stop watches and whistle were used to collect the data.


Administration


The subjects were asked to take a position behind the starting line.  The subject was asked to start on hearing ‘clapper sound’ and to cover the fifty meters with maximum effort.


Scoring


The score was the elapsed time to the nearest tenth of a second between the starting and the instant the subject crosses the finish line.

3.7.2 AGILITY (SHUTTLE RUN 4 X 10 METERS) 

Objective 

To measure the agility of the performer in running and changing direction

 
Apparatus used :  

Stopwatch, measuring tape, 2 blocks of wood.

Procedure  : 

Two parallel lines were marked 10 meter apart as starting line and end line 

Two blocks were placed behind the end line at the time of start .The performer  on the signal go , ran to the blocks , picked up one returned to the starting line and placed the block behind the line .He repeated the same process with second block .  

Scoring: 

The score for each performer was the time required to complete 40 meter and recorded to nearest one tenth of a second.
3.7.3 CARDIOVASCULAR ENDURANCE TEST

Objective


To measure the cardiovascular endurance


Equipments

A stop watch, whistle and distance markers were used.

Procedure


The subjects were positioned behind the line and upon the starting ran/ walked as many laps as possible around the track in 12 minutes.  The tester and tester assistants maintained the distance covered by the subjects and when the stop signal was given by the investigator by blowing a whistle, the tester assistants ran immediately to the spot where the subject is stopped at the moment the whistle was blown.  The scores were recorded in meters.

Scores

Score was the distance covered by each subject in 12 minutes and recorded in meters.
MEASUREMENTS OF PHYSIOLOGICAL VARIABLES

3.7.4   RESTING PULSE RATE

Objective


To measure the resting pulse rate of each subject per minute

Equipments


Digital Heart Rate Measuring Machine, Model No. EW 243, manufactured by National Company, Japan.

Administration


The pulse rate of all the subjects were recorded in a sitting position, in the evening between 4 and 5 p.m.  Before taking pulse rate the subjects were asked to relax for about 30 minutes.


Then the subjects were instructed to sit in a back supported chair and maintain in a slight incline position and placed his left hand on the table.  Next the researcher collected Heart Rate or pulse rate by using Digital Heart Rate measuring machine which was placed in the chest level on a table.  In this way the researcher measured the heart rate of the subject.

Scoring


The number of pulse beats per minute were recorded as the scores.

3.7.5 VITAL CAPACITY

Purpose

The purpose of this test was to find out the maximum quantity of air that can be expired after a full inspiration. 
Equipment

Spiro meter, mouth pieces and nose clips.

Procedure

Vital capacity was measured by Spirometer in liters. The Spiro meter was equipped with a good length of rubber hose. The Spiro meter was placed at a height where by all the subject can stand erect at the beginning of the test. The mouth piece was disinfected by an antiseptic solution after use by each subject.


The subjects were asked to take a deep breath for test: There after the fullest possible inhalation, the subject exhaled slowly and steadily bending forward over the hose till the air within his control was expelled.


Care was taken to prevent air from escaping either through nose or around the edges of mouth piece and was also ensured that a second breath was not taken by the subject during the test. Incase of doubt the test was repeated. Care was taken to lower the drum without spilling the water, each time after use.
Scoring


The score was taken from the dial of the Spiro meter which was recorded in liters

3.7.6 BLOOD PRESSURE (Systolic and Diastolic)

Objective


The purpose of the test was to measure the systolic and diastolic blood pressure.

Equipment


A dial type of sphygmomanometer and stethoscope a chart and a table were used for recording the blood pressure.

Procedure


The blood pressure for all the subjects were checked in the morning.  The subjects were given adequate time to relax in a chair in a comfortable position so that the normal pressure was restored.  While taking the blood pressure the subjects right arm was completely made bare to make certain that the clothes did not compress the blood vessels.  The instrument was kept at the level of the heart on the table.  The blood pressure measurement was taken with the subject in a sitting positions the fore arm being kept straight in a relaxed positions on the table.  The pressure cuff was wrapped around the arm evenly the lower edge being placed approximately one inch above the anticubical space.  Care was taken that the stethoscope was not in contact with the cuff.  The cuff was inflated until the artery was fully pressed, so that no heart beat could be learned.


When the heart beat was not audible air was released by opening the air valve of the rubber tube and the systolic stroke the heart sent to spurt into artery and at the peak of the systolic stroke the first heart beat become audible at which instant the read in millimeter of measuring (mmhg) was recorded with the gradual release of air, the heart beat become muffled and then disappeared.  This indicated blood pressure at the diastolic stage and the reading was noted in mm Hg.

Mean arterial pressure

Mean arterial pressure  also measured by using the formula.


P mean = Diastolic pressure + 1/3 pulse pressure.

Pulse pressure is the difference between systolic pressure and diastolic pressure.

MEASUREMENT OF PSYCHOLOGICAL VARIABLES

3.7.7 SELF CONCEPT

Self concept questionnaire constructed by Mukta Rani Rastogi (1979) was used in this study.  The questionnaire consists of twenty statements which included both positive and negative statements, with a response from any five answer namely, strongly agree, agree, undecided, disagree and strongly disagree.  The scale was scored with the help of the scoring key.  A separate scoring method was followed for positive and negative statements.
	S. No
	Responses
	Scores for Positive

Statements
	Scores for Negative statements

	1

2

3

4

5
	Strongly Agree

Agree

Undecided

Disagree

Strongly Disagree
	5

4

3

2

1
	1

2

3

4

5





Self-concept scale consists of both positive and negative statements.  The following are the numbers of the statement that are positive and negative.

Positive Numbers
:
1,3,4,9,11,12,17,18,19

Negative Numbers
:
2,5,6,7,8,10,13,14,15,16, 20

Scoring


The scores obtained for both positive and negative statements were added to determine the individual score.  The total scores reflected the individuals self concept with high scores showing higher self concept level.
3.7.8 ACHIEVEMENT MOTIVATION


Sports Achievement Motivation Questionnaire (SAMQ) developed by Kamlesh (1993) was administered to assess the achievement motivation of the subjects.

The questionnaire consists of twenty statements with response from the subject ‘Yes’ or ‘No’ Based on the response of the subject, their achievement motivation was measured using the key of the score of the author.


Total score was the number of correct responses of the subject and it was the achievement motivation of the subject.
3.7.9
ANXIETY


Anxiety was measured through the anxiety questionnaire.  The anxiety questionnaire was designed to measure the degree of anxiety experience prior to the competition.


It was developed by Spielberger (1979).  Spielbergers Trait Anxiety questionnaire was given to all subjects.  Twenty items were adopted from Spielbergers Trait Anxiety questionnaire for this investigation. The complete questionnaire is scores as follows:
	S.No
	Response
	Score of Positive statements
	Score of Negative statements

	1
	Not at all
	1
	4

	2
	Some what
	2
	3

	3
	Moderately so
	3
	2

	4
	Very much
	4
	1


	Positive Statements
	1,2,5,8,10,11,15,16,19,20

	Negative Statements
	3,4,6,7,9,12,13,14,17,18


3.8. TRAINING PROGRAMME
The experimental groups underwent the experimental training programme for six days a week (except on Sunday) for a period of twelve weeks. The control group did not involve in any form of experimental training programme, but they were allowed to do their daily routine.
3.8.1 PHYSICAL EXERCISES

Experimental group I underwent physical exercise for a period of 12 weeks. The following physical exercises were prescribed to be imparted for experimental group 


The package of physical training consists of the following sessions:

· Warming up plus running ABC Game and Stretching Exercises
· Slow Continuous Run
40 min, 80% effect plus stretching exercises
· Medium Continuous Run 30 min, 70% effect plus stretching exercises
· Wall Bar Exercises
· Weight Training consists of (60 – 70% weight)  (1) All body exercise (2) Half squat (3) Bench Press (4) Caugh Raise (5) Front press (6) Sit ups (7) Leg split (8) Back Press (9) Leg curl (10) Biceps curl (11) inclined sit ups
· Resistance Training consists of  (1) Beach Run (2) Strides (3) Water Run (4) Water High Knees
· Interval Training consists of 300 mts run and 150 mts run (60 – 70% effect)
· Long Warm up plus 80 mts strides with medium intensity.
· Fartlek training in 400 mts track (1) SET stride run, curve jogging – 4 laps  (2) SET Curve run, stride jogging – 4 laps
· Explosive Strength Training consists of (1) Hurdles jump  and (2) Hopping both legs 
· Fast continuous run 20 mts plus stretching exercise
· Continuous Circuit Training in a Distance 400 mts with 8 Zones. (1) Zone Front press (2) Spot High knee (3) Sit ups (4) Push ups (5) Half squat (6) Sit ups (7) Back press (8) Leg split. 
· Hill Training consists of  (1) Warming; up (2) Uphill 200 mts (3) down hill 200 mts (3) Uphill strides 150 mts  (4) Uphill sprint 60 mts 
· Speed Training consists of 50 mts 60mts, 80mts with spikes.(intensity 85% to 95% effect)
The training sessions were conducted on all the days, except Sunday both morning and evening. The details of the training sessions, the training given in each sessions, repetitions, intensities and distances are given in Table III.

TABLE III

PHYSICAL TRAINING PROGRAME FOR 8 WEEKS

	WEEK
	SESSION
	DAY 1
	DAY 2
	DAY 3
	DAY 4
	DAY 5
	DAY 6

	1 to IV
	MOR
	Slow Continuous run for 5 Km in 30minutes with 

 60% effect and stretching exercises 
	Warming Up and Running ABC Exercises
	Medium Continuous run for 4 Km in 20minutes

with 70% effects and stretching exercises
	Wall Bar Exercises 10 repetition  x 2 sets
	Weight Training

1.All body exercise

2.Half squat

3.Bench press

4.Calf raise

5.Front press

6.Sit ups

7.Leg split

8.Back press

9.Leg curl

10.Biceps curl

11.Inclined sit ups

60% weight x 15 Repetition  x 3 sets
	Beach Run

.20 minutes Warming up in

 sand

100 meters Strides – 4 repetition x 2sets

50 meters water run—4 repetition x 2 sets

10 meters water High knees- 4 repetition x 2 sets

30 meters Hopping and Bounds run-4 repetition x 2 sets

	1 to IV
	EVE
	Weight Training

1.All body exercise

2.Half squat

3.Bench press

4.Calf raise

5.Front press

6.Sit ups

7.Leg split

8.Back press

9.Leg curl

10.Biceps curl

11.Inclined sit ups 

60% weight x 15  repetition x 3 sets


	Interval Training

300meters x

 3 repetition – 60 to 70% effect with shoes

150meters

 x 3 repetition x 60 to 70 % effect with shoe
	Long warming up and 80meters

 Strides with 60% effects.
	Fartlek training in 400 meters

 Track

I SET- Stride run, curve jogging-4laps

II SET- Curve run, stride jogging-4laps
	Warming up and Running ABC Exercises

Games
	Rest

	WEEK
	SESSION
	DAY1
	DAY2
	DAY3
	DAY4
	DAY5
	DAY6

	V to VIII
	MOR
	Medium Continuous run for 4 Km in 20min  with 70% effect and stretching exercises 
	Explosive Training

1.Hurdles jump

10 Hurdles x 5 repetition x 2sets

2. Hopping both legs

50mts x 5 repetition  x 3 sets


	Weight Training Exercises

1.All body exercises

2.Front press

3.Half squat

4.Back press

5.Sitting toe raise

6.Sit ups

7.Clean and jerk

8.Biceps curl

9.Leg curl

10.Bench press

11.Inclined sit ups

70% weight x 10 repetition x 3 sets
	Fast continuous run for 2 Km in 8 minutes

 with 70% effect and stretching exercises 
	Continuous circuit training in 400meters 

8 Zone 

Zone I-Front press

Zone II-Spot High knee

Zone III-Sit ups

Zone IV-Push ups

Zone V –Half squat

Zone VI-Sit ups

Zone VII-Back press

Zone VIII-Leg split

Each Exercises 15 repetition x 3 sets
	Hill Training

Warming up – 

Uphill and Downhill run -10 minutes 

Uphill strides -150,120.90. meters x each 2 repetition

Uphill sprint- 40 meters x 4 repetition x 2 sets



	V to VIII
	EVE


	 Weight Training Exercises

1.All Body exercises

2.Front press

3.Half squat

4.Back press

5.Sitting Toe raise

6.Sit ups

7.Clean and jerk

8.Biceps curl

9.Leg curl

10.Bench press

11.Inclined sit ups

70% weight x 10 repetition x 3 sets
	Interval Training

300mts x 3 repetition 60% to 70% effect with shoes

150mts x 3 repetition  60% to 70% effect with shoes
	80 meters x 10 repetition   strides with 60%  intensity
	Interval Training 

120 meters x 4 repetition with 60% to 70% intensity

150 meters x 4 repetition with 60% to 70% intensity                   
	10 minutes warming up and stretching exercises
	Long warming up and Games


	WEEK
	SESSION
	DAY1
	DAY2
	DAY3
	DAY4
	DAY5
	DAY6

	IX to XII


	MOR
	Long warming –up and Reaction running - 15meters x 2 repetition 
	Explosive Training

1.Standing Broad jumps 10rep

2. Multiple jumps

A. Single hopping and jump, each legs - 5repetition

B .Single hopping and single bounds and jump - 5repetition

E. Double hopping and single bound and jumps - 5repetition

D. Single hopping and double bounds and jump -5 repetition

E. Double hopping and double bounds and jump
	Warming up for 20minutes  and  stretching  exercises
	Track Training

110 meters x 3 repetition

,

90 meters x 3 repetition

with spikes 75% intensity
	Interval Circuit Training 

30 Seconds Exercises and 30 Seconds Recovery

1 Spot High knee run

2.Front press

3.Sit ups

4.Step ups

5.Biceps curl

6.Sit ups
	Rest

	IX to XII
	EVE


	Specific weight Training- 

1.All Body exercises

2.Front press

3.Spot High knee run

4.Dumple run

5.Leg split

6.Biceps curl

7.Leg curl (back)

8.Back press

9.Leg extension

80% Weight x 10 repetition x 2 sets
	Track Training

120 meters x 3 repetition 75% effect with spikes

150 meters x 2 repetition75% effect with spikes 
	Specific Weight Training

1.All Body exercises

2.Half squat

3.Bench press

4.Toe lift

5.Clean and Jerk

6.Sit ups

7.Snatch

8.Front press

80% Weight x 10 repetition x 2 sets
	Long warming up and stretching exercises


	Speed Training

With starting block

10 meters x 3 repetition

20 meters x 3 repetition

30 meters x 3 repetition

40 meters x 3 repetition
	Speed Training

50 ,60,80 meters x 2 repetition

With spikes, intensity 85% to 95% effect, full recovery.


3.8.2 PSYCHOTONIC TRAINING GROUP


Experimental group II underwent psychotonic training protocol for a period of 12 weeks.  The psychotonic training imparted in this research consists of meditation (including selected yogasana and transcendental meditation); mental imagery and progressive relaxation techniques. The following are the description of psychotonic training imparted to experimental group II.
3.8.2.1 Meditation 

Meditation is one of the five principles of yoga. It  is an important tool to achieve mental clarity and health. Subject started from sitting posture for meditation. 

3.8.2.2 ARDHA PADMASANA (Half Lotus Pose)

With the Half Lotus Pose the subject was asked to practice only one leg placed under the opposite thigh. Generally this pose is used as a warm-up to the full Lotus Pose.
3.8.2.3 PADMASANA

Padmasana was such a perfect meditation posture. It's a position in which one can sit perfectly straight and be absolutely still, relaxed, comfortable, and alert. The subject sat on the floor in an easy crossed- leg pose.  Clasped hold of the left foot with both hands and bring it high onto the right thigh, up into the groin. Bring the right leg over the left and place the right foot in the left groin. This is the full Lotus Pose or padmasana. Maintained the posture for some time and slowly relaxed.
3.8.2.4 MEDITATION (AUM)

The subjects were asked to do the meditation (AUM) by adhering the following sequences: 

Select a quiet place, sit down, close your eyes and completely relax your muscles and nerves. Concentrate on the space between your eyebrows and quieten and silence the conscious mind. Begin to repeat "Aum" mentally while associating the ideas of infinity, eternity, immortality, etc. You must repeat Aum with the feeling that you are the infinite and all-pervading. Mere repetition of Aum will not bring the desired result. Keep the meaning of Aum always at heart. Feal Aum. Feel that you are the pure, perfect, all-knowing, eternal, free, Brahman. Feel that you are absolute consciousness and the infinite, unchanging existance. Every part of your body should powerfully vibrate with these ideas. This feeling should be kept up all day long. Practice regularly and steadily with sincerity, faith, perseverance and enthusiasm in the morning, midday and evening.
3.8.2.5 Savasana  
The subjects were asked to do the savasana by adhering the following sequences:
Lie flat on the back full length like a corpse.  Keep the hands a little away from the thighs, with the palms up.  Close the eyes.  If possible, place a black cloth folded four times over the eyes.  Keep the heels together and the toes apart.  To start with breathe deeply.  Later the breathing should be fine and slow, with no jerky movements to disturb the spine or the body.  Concentrate on deep and fine exhalations, in which the nostrils do not feel the warmth of breath.  The lower jaw should be loose and not be clenched.  The tongue should not be disturbed and even the pupils of the eyes should be kept completely passive.  Relax completely and breathe out slowly.  If the mind wanders, pause without any strain after each slow exhalation.  Stay in the pose for 10 minutes.
3.8.2.6   MENTAL IMAGERY

Among the various psychological strategies available for the performance enhancement, imagery is the fundamental and most often utilized technique. Imagery is generally used as a mental practice or imagery rehearsal intervention with athletes.

Before starting the training programme, the students were explained the objectives of imagery techniques of visualization programme and the importance of concentration in achieving it. On the first day the subjects were asked to lie down in supine lying position, eyes closed and take few deep breath; then normal breathing and trying to be relaxed; to concentrate only on breathing.

After two sessions they were introduced with general imagery like imagining themselves walking along the seashore, enjoy the scenic beauty of sunset, listening to the sound of waves etc.

Then they were asked to create an image of the healthful living and imaging themselves warming up inside a track. They were also asked to think about themselves performing a series of exercises.
Imagery involves the mental visualization of task prior to or while engaging in the task (Wann, 1997). Before beginning the imagery exercise, it was important to provide the student with information on the imagery process. Imagery can be classified in to internal and external. When using internal imagery, students imagine surroundings and behaviours from their own vantage point. Conversely, when they image the situation from the perspective of some one else and see themselves in the image, they are using external imagery. Both external and internal imagery may facilitate to performance, the students were encouraged to use each type. The second classification involves positive and negative imagery. Positive imagery involves visualizing a successful outcome while negative imagery involves imagery can be detrimental to performance. Thus the students were told that simply imagining themselves was not enough to produce the desired effect of enhanced performance. Rather, they would have to develop their imagery skills to the point where they could control the image thereby insuring a positive outcome.

Once the student understood the types of imagery, they were again given an explanation of the potential use of the imagery in sports. They were told that there was at least three important uses for imagery. Imagery can be used prior to one’s performance as a form of mental practice. Secondly, imagery can be used to improve one’s positive thinking. That is by imagining a successful performance and the students gain self-confidence. Thirdly, imagery can be used immediately prior to a performance. For instance, the student could visualize his movements just prior to the competition.

They were then given information of developing the positive and vivid images. They were told that they should be sharp, include colour and realistically reflex the surroundings. Further the students were told to use as many sense as possible. For example, they should include the crowd noise, feel of the play ground and other such sensations when visualizing. They were told to make the images always positive.

Once the information was presented to the students, the psychological skills training exercises could be practiced. Then the subjects practice the progressive relaxation exercises. When the relaxation exercise complete, the subjects were introduced to the imagery exercise. First they were asked to visualize themselves using an external perspective. That is, they were instructed to imagine the situation from the perspective of someone else and to see themselves in the ground, getting ready for their daily routine energetically. They were told to see others with confidence. They were asked to imagine the sounds and tactile sensations they would experience, as they got ready. They were then asked to see themselves moving around. They were asked to use all their senses in the image and to develop as vivid an image as possible. They were then asked to see themselves doing the skills and tactics. Finally they were told to keep the image positive, that is, to see themselves winning the competition, successfully performing their perfect skills and tactics. Once the external imagery exercise was complete, the exercise was repeated using an internal perspective.
3.8.2.7   JACOBSON’S PROGRESSIVE RELAXATION STEPS

Subject was asked to sit in a comfortable chair – reclining arm chairs are ideal. Lying on a bed is okay too. Get as comfortable as possible – no tight clothes or shoes and don't cross legs. Take a deep breath; let it out slowly. Again do this alternately tensing and relaxing specific groups of muscles. After tension, a muscle will be more relaxed than prior to the tensing. Concentrate on the feel of the muscles, specifically the contrast between tension and relaxation. 
Do the entire sequence once a day until the subject feel he is able to control his muscle tensions. 

Hands. The fists are tensed; relaxed. The fingers are extended; relaxed. 
Biceps and triceps. The biceps are tensed (make a muscle – but shake your hands to make sure not tensing them into a fist); relaxed (drop your arm to the chair). The triceps are tensed (try to bend your arms the wrong way); relaxed (drop them). 
Shoulders. Pull them back (careful with this one); relax them. Push the shoulders forward (hunch); relax. 
Neck (lateral). With the shoulders straight and relaxed, the head is turned slowly to the right, as far as you can; relax. Turn to the left; relax. 
Neck (forward). Dig your chin into your chest; relax. (Bringing the head back is not recommended – you could break your neck.) 
Mouth. The mouth is opened as far as possible; relaxed. The lips are brought together or pursed as tightly as possible; relaxed. 
Tongue (extended and retracted). With mouth open, extend the tongue as far as possible; relax (let it sit in the bottom of your mouth). Bring it back in your throat as far as possible; relax. 
Tongue (roof and floor). Dig your tongue into the roof of your mouth; relax. Dig it into the bottom of your mouth; relax. 
Eyes. Open them as wide as possible (furrow your brow); relax. Close your eyes tightly (squint); relax. Make sure you completely relax the eyes, forehead, and nose after each of the tensings. 
Breathing. Take as deep a breath as possible – and then take a little more; let it out and breathe normally for 15 seconds. Let all the breath in your lungs out – and then a little more; inhale and breathe normally for 15 seconds. 
Back. With shoulders resting on the back of the chair, push your body forward so that your back is arched; relax. Be very careful with this one, or don't do it at all. 
Butt. Tense the butt tightly and raise pelvis slightly off chair; relax. Dig buttocks into chair; relax. 
Thighs. Extend legs and raise them about 6in. off the floor or the foot rest but don't tense the stomach' relax. Dig your feet (heels) into the floor or foot rest; relax. 
Stomach. Pull in the stomach as far as possible; relax completely. Push out the stomach or tense it as if you were preparing for a punch in the gut; relax. 
Calves and feet. Point the toes (without raising the legs); relax. Point the feet up as far as possible (beware of cramps – if you get them or feel them coming on, shake them loose); relax. 
Toes. With legs relaxed, dig your toes into the floor; relax. Bend the toes up as far as possible; relax. 
Now just relax for a while. As the days of practice progress, the subject may wish to skip the steps that do not appear to be a problem for him. After the subject become an expert on his tension areas (after a week), he can concern himself only with those. These exercises will not eliminate tension, but when it arises, he will know it immediately, and he will be able to "tense-relax" it away or even simply wish it away. Table IV shows the training schedule for psychotonic training

Table IV

Psychotonic Training Schedule

	Weeks
	METHOD
	Duration
	Rest

	I to IV
	Loosening Exercises

Yogasanas

Ardha Padmasana

Padmasana

Savasana

AUM Meditation

Mental Imagery

Jacobson Relaxation
	3 mts

3 mts

3 mts

3 mts

15 mts

15 mts

15 mts
	3 mts

3 mts

3 mts

5 mts

	V to VIII
	Loosening Exercises

Yogasanas

Ardha Padmasana

Padmasana

Savasana

AUM Meditation

Mental Imagery

Jacobson Relaxation
	4 mts

4 mts

4 mts

3 mts

15 mts

15 mts

15 mts
	3 mts

3 mts

3 mts

5 mts

	IX to XII
	Loosening Exercises

Yogasanas

Ardha Padmasana

Padmasana

Savasana

AUM Meditation

Mental Imagery

Jacobson Relaxation
	5 mts

5 mts

5 mts

5 mts

20 mts

20 mts

20 mts
	3 mts

3 mts

3 mts

5 mts


3.8.3   COMBINED TRAINING


Experimental group III underwent combined training consisting of physical exercise and psychotonic training.  The group was given physical exercise and psychotonic training in alternative days. Thus, the group underwent three days, Monday, Wednesday and Friday physical exercises and Tuesday, Thursday and Saturday psychotonic training for 12 weeks.
3.9 COLLECTION OF DATA

The data pertaining to physical fitness, physiological and psychological variables were collected by administrating the appropriate tests and measurement procedures.  All were given a chance to get familiar with the desired test. The apparatus and procedure of the tests were explained prior to the administering of the test. The data were collected before and after the experimental training programme.
3.10   STATISTICAL TECHNIQUE


The data was collected from the four groups prior and after the experimental treatment. The pre test and post test data were statistically examined for significant difference, applying the analysis of covariance (ANCOVA) for each and every variable selected for this study. To make adjustment for difference in the initial means and test the adjusted pot test means for significant difference, the analysis of covariance was used.


Whenever the ‘F’ ratio for adjusted test was found to be significant for adjusted post means, Scheffe’s test was followed as a post hoc test to determine which of the paired mean difference was significant.

CHAPTER IV

RESULTS AND DISCUSSIONS

4.1   OVERVIEW

The purpose of this study was to find out the isolated and combined effect of physical training and psychotonic training on selected physical fitness, physiological and psychological variables among college men students. To achieve the purpose of this study the investigator randomly selected 120 college men from different colleges in Vellore. The age group of the subjects were between 19 to 25 years. In order to ensure the full cooperation from the subjects, the scholar had a meeting with them and explained the purpose of the study. It was made clear by explanation in order to ascertain that there was no ambiguity among the players regarding the effort, which they had to put in for the successful completion of this investigation.


The research scholar reviewed the various scientific literature pertaining to the physical training and psychotonic training on selected physical fitness, physiological and psychological variables from books, journals, periodicals, magazines and research papers.  Taking into consideration of feasibility criteria, availability of instruments and the relevance of the variables of the present study, the following dependent variables were selected.
Physical Fitness Variables


1.  Speed


2.  Agility


3.  Cardiovascular Endurance

Physiological Variables

4. Resting Pulse Rate

5. Mean Arterial Blood Pressure

6. Vital Capacity
Psychological Variables


1. Self Concept


2.  Achievement Motivation


3.  Anxiety

Random group design was used for this study. Randomly selected 120 college men students were divided into four groups, namely, physical training group (PG), psychotonic training group (PTG), combined training group (CTG) and control group (CG).  Initial levels of the subjects on their physical fitness, physiological and psychological variables were determined using standard tests.  The experimental groups were given the respective treatments, namely, physical exercise, psychotonic and combined training for a period of twelve weeks. The control group was not given any treatment.  After the experimental period, final scores of the subjects were collected on selected physical fitness, physiological and psychological variables of the subjects. The difference between the initial and final scores was the effect of experimental treatment. ANCOVA was used to test the statistical significance. In all cases 0.05 level was be fixed to test the hypothesis.
4.2 TEST OF SIGNIFICANCE


This is the vital portion of thesis achieving the conclusion by examining the hypotheses.  The procedure of testing the hypotheses was either by accepting the hypotheses or rejecting the same in accordance with the results obtained in relation to the level of confidence.  The test was usually called the test of significance since the scholar tested whether the differences within many groups scores were significant or not.  In this study, if the obtained F-value were greater than the table value, the hypotheses were accepted to the effect that there existed significant difference among the means of the groups compared and if the obtained values were lesser than the required values, then the null hypotheses were accepted to the effect that there existed no significant differences among the means of the groups under study.
4.2.1   LEVEL OF SIGNIFICANCE


The subjects were compared on the effect of isolated and combined physical fitness and psychotonic training on selected physical, physiological and psychological variables among college men students.  The differences between means of initial and final scores on selected criterion variables, speed, agility, cardiovascular endurance, resting pulse rate, mean arterial blood pressure and vital capacity and psychological variables self concept, achievement motivation and anxiety were subjected to statistical treatment using analysis of covariance (ANCOVA).  In all the cases, 0.05 level of confidence was fixed to test the significance, which was considered as appropriate.


4.3   COMPUTATION OF ANALYSIS OF COVARIANCE AND POST 
        HOC TEST
4.3.1   RESULTS ON SPEED
The statistical analysis comparing the initial and final means of Speed due to physical training, psychotonic training and combined training and control groups of among college men is presented in Table V
Table V
COMPUTATION OF ANALYSIS OF COVARIANCE DUE TO PHYSICAL TRAINING, PSYCHOTONIC TRAINING AND COMBINED TRAINING ON SPEED
	
	Physical Training Group
	Psychotonic Training Group
	Com-bined Group
	Control Group
	SOV
	Sum of Squares
	df
	Mean Squares
	Obtained F

	Pre Test Mean
	7.15
	7.15
	7.12
	7.08
	B
	0.11
	3
	0.04
	1.19

	Std Dev
	0.19
	0.19
	0.17
	0.13
	W
	3.47
	116
	0.03
	

	Post Test Mean
	7.03
	6.96
	6.85
	7.06
	B
	0.81
	3
	0.27
	10.61*

	Std Dev
	0.15
	0.19
	0.17
	0.13
	W
	2.97
	116
	0.03
	

	Adjusted Post Test Mean
	7.02
	6.95
	6.85
	7.08
	B
	0.85
	3
	0.28
	12.26*

	
	
	
	
	
	W
	2.67
	115
	0.02
	


SOV: Source of Variance;  B: Between  W: Within

Required F​(0.05), (df 3,116) =2.45
* Significant at 0.05 level of confidence

As shown in Table V, the pre test mean on Speed of physical training group was 7.15  with standard deviation + 0.19 pre test mean of psychotonic training group was 7.15 with standard deviation +  0.19, the pre test mean of combined group consisting of physical training and psychotonic training was 7.12 with standard deviation +  0.17, the pre test mean of control group was 7.08 with standard deviation +  0.13. The obtained F ratio of 1.19 on pre test means of the groups was not significant at 0.05 level as the obtained F value was less than the required table F value of 2.45 to be significant at 0.05 level. This shows that there was no significant difference in means of the groups at initial stage. 

As the results presented in Table V, the post test mean on  Speed of physical training group was 7.03 with standard deviation +  0.15 post test mean of psychotonic training group was 6.96 with standard deviation +  0.19, the post test mean of combined group consisting of physical training and psychotonic training group was 6.85 with standard deviation +  0.19, the post test mean of control group was 7.06 with standard deviation +  0.14. The obtained F ratio of 10.61 on post test means of the groups was significant at 0.05 level as the obtained F value was greater than the required table F value of 2.45 to be significant at 0.05 level. This shows that there was significant difference in means of the groups among post test means.


Taking into consideration of the pre test means and post test means, adjusted post test means were determined and analysis of covariance was done. The adjusted mean on Speed on physical training group was 7.02, psychotonic training group was 6.95, combined training group was 6.85 and control group was 7.08. The obtained F value on adjusted means was 12.26. The obtained F value was greater than the required value of 2.45 and hence it was accepted that there was significant differences among the adjusted means on the Speed of the subjects.

Since significant improvements were recorded, the results were subjected to post hoc analysis using Scheffe’s Confidence Interval test. The results were presented in Table VI
Table VI
Multiple Comparisons between Physical Training, Psychotonic, Combined and Control Groups  and Scheffe’s Post Hoc 
Analysis on Speed
	Physical Training Group
	Psychotonic Training Group
	Com-bined Group
	Control Group
	MEAN DIFF
	C.I

	7.02
	6.95
	
	
	0.07
	0.11

	7.02
	
	6.85
	
	0.17*
	0.11

	7.02
	
	
	7.08
	0.06
	0.11

	
	6.95
	6.85
	
	0.10
	0.11

	
	6.95
	
	7.08
	0.13*
	0.11

	
	
	6.85
	7.08
	0.23*
	0.11



* Significant at 0.05 level.

The post hoc analysis of obtained ordered adjusted means proved that to be significant at 0.05 level confidence the required confidence interval was 0.11. The following paired mean comparisons were greater than the required confidence interval and were significant at 0.05 level.

Physical Training Group Vs Combined Training Group (MD: 0.17)

Psychotonic Training Group Vs Control Group (MD: 0.13)

Combined Group Vs Control Group (MD: 0.23)


The following paired mean comparisons were less than the required confidence interval and were not significant at 0.05 level.

Physical Training Group Vs Psychotonic Training Group (MD: 0.07)

Physical Training Group  Vs Control Group (MD: 0.06)

Psychotonic Training Group Vs Combined Training Group (MD: 0.10)


The pre test, post test and ordered adjusted means were presented through line graph for better understanding of the results of this study in Figure I.
Figure I

LINE GRAPH SHOWING PRE, POST AND ADJUSTED MEANS ON SPEED
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4.3.2 RESULTS ON AGILITY
The statistical analysis comparing the initial and final means of Agility due to physical training, psychotonic training and combined training and control groups of among college men is presented in Table VII
Table VII
COMPUTATION OF ANALYSIS OF COVARIANCE DUE TO PHYSICAL TRAINING, PSYCHOTONIC TRAINING AND COMBINED TRAINING ON AGILITY
	
	Physical Training Group
	Psychotonic Training Group
	Com-bined Group
	Control Group
	SOV
	Sum of Squares
	df
	Mean Squares
	Obtained F

	Pre Test Mean
	10.85
	10.87
	10.66
	10.95
	B
	0.90
	3
	0.30
	1.60

	Std Dev
	0.44
	0.46
	0.39
	0.45
	W
	14.35
	116
	0.19
	

	Post Test Mean
	10.22
	10.24
	9.97
	10.95
	B
	9.92
	3
	3.31
	23.61*

	Std Dev
	0.30
	0.46
	0.39
	0.45
	W
	10.65
	116
	0.14
	

	Adjusted Post Test Mean
	10.21
	10.23
	10.03
	10.87
	B
	7.73
	3
	2.58
	23.00*

	
	
	
	
	
	W
	8.40
	115
	0.11
	


SOV: Source of Variance;  B: Between  W: Within

Required F​(0.05), (df 3,116) =2.45
* Significant at 0.05 level of confidence.

As shown in Table VII, the pre test mean on Agility of physical training group was 10.85 with standard deviation + 0.44 pre test mean of psychotonic training group was 10.87 with standard deviation + 0.46, the pre test mean of combined group consisting of physical training and psychotonic training was 10.66 with standard deviation +  0.39, the pre test mean of control group was 10.95 with standard deviation +  0.45. The obtained F ratio of 1.60 on pre test means of the groups was not significant at 0.05 level as the obtained F value was less than the required table F value of 2.45 to be significant at 0.05 level. This shows that there was no significant difference in means of the groups at initial stage. 

As the results presented in Table VII, the post test mean on  Agility of physical training group was 10.22 with standard deviation +  0.30 post test mean of psychotonic training group was 10.24 with standard deviation +  0.46, the post test mean of combined group consisting of physical training and psychotonic training group was 9.97 with standard deviation +  0.46, the post test mean of control group was 10.95 with standard deviation +  0.41. The obtained F ratio of 23.61 on post test means of the groups was significant at 0.05 level as the obtained F value was greater than the required table F value of 2.45 to be significant at 0.05 level. This shows that there was significant difference in means of the groups among post test means.


Taking into consideration of the pre test means and post test means, adjusted post test means were determined and analysis of covariance was done. The adjusted mean on Agility on physical training group was 10.21,  psychotonic training group was 10.23, combined training group was 10.03 and control group was 10.87. The obtained F value on adjusted means was 23.00. The obtained F value was greater than the required value of 2.45 and hence it was accepted that there was significant differences among the adjusted means on the Agility of the subjects.

Since significant improvements were recorded, the results were subjected to post hoc analysis using Scheffe’s Confidence Interval test. The results were presented in Table VIII
Table VIII
Multiple Comparisons between Physical Training, Psychotonic, Combined and Control Groups  and Scheffe’s Post Hoc 
Analysis on Agility
	Physical Training Group
	Psychotonic Training Group
	Com-bined Group
	Control Group
	MEAN DIFF
	C.I

	10.21
	10.23
	
	
	0.01
	0.30

	10.21
	
	10.03
	
	0.18
	0.30

	10.21
	
	
	10.87
	0.65*
	0.30

	
	10.23
	10.03
	
	0.19
	0.30

	
	10.23
	
	10.87
	0.64*
	0.30

	
	
	10.03
	10.87
	0.84*
	0.30



* Significant at 0.05 level.

The post hoc analysis of obtained ordered adjusted means proved that to be significant at 0.05 level confidence the required confidence interval was 0.30. The following paired mean comparisons were greater than the required confidence interval and were significant at 0.05 level.

Physical Training Group  Vs Control Group (MD: 0.65)

Psychotonic Training Group Vs Control Group (MD: 0.64)

Combined Group Vs Control Group (MD: 0.84)


The following paired mean comparisons were less than the required confidence interval and were not significant at 0.05 level.

Physical Training Group Vs Psychotonic Training Group (MD: 0.01)

Physical Training Group Vs Combined Training Group (MD: 0.18)

Psychotonic Training Group Vs Combined Training Group (MD: 0.19)


The pre test, post test and ordered adjusted means were presented through line graph for better understanding of the results of this study in Figure II.

Figure II
LINE GRAPH SHOWING PRE, POST AND ADJUSTED MEANS ON AGILITY
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4.3.3   RESULTS ON CARDIOVASCULAR ENDURANCE
The statistical analysis comparing the initial and final means of Cardiovascular Endurance due to physical training, psychotonic training and combined training and control groups of among college men is presented in Table IX
Table IX
COMPUTATION OF ANALYSIS OF COVARIANCE DUE TO PHYSICAL TRAINING, PSYCHOTONIC TRAINING AND COMBINED TRAINING ON CARDIOVASCULAR ENDURANCE
	
	Physical Training Group
	Psychotonic Training Group
	Com-bined Group
	Control Group
	SOV
	Sum of Squares
	df
	Mean Squares
	Obtained F

	Pre Test Mean
	2085.17
	2088.00
	2095.67
	2135.33
	B
	48807.29
	3
	16269.10
	1.12

	Std Dev
	73.15
	82.09
	108.93
	184.12
	W
	1677887.50
	116
	14464.55
	

	Post Test Mean
	2254.33
	2276.00
	2258.33
	2163.67
	B
	229489.17
	3
	76496.39
	5.21*

	Std Dev
	56.49
	86.73
	108.93
	184.12
	W
	1704370.00
	116
	14692.84
	

	Adjusted Post Test Mean
	2267.96
	2287.20
	2262.95
	2134.23
	B
	429201.98
	3
	143067.33
	35.17*

	
	
	
	
	
	W
	467869.37
	115
	4068.43
	


SOV: Source of Variance; B: Between W: Within

Required F​(0.05), (df 3,116) =2.45
* Significant at 0.05 level of confidence

As shown in Table IX, the pre test mean on Cardiovascular Endurance of physical training group was 2085.17 with standard deviation + 73.15 pre test mean of psychotonic training group was 2088.00 with standard deviation + 82.09, the pre test mean of combined group consisting of physical training and psychotonic training was 2095.67 with standard deviation + 108.93, the pre test mean of control group was 2135.33 with standard deviation + 184.12. The obtained F ratio of 1.12 on pre test means of the groups was not significant at 0.05 level as the obtained F value was less than the required table F value of 2.45 to be significant at 0.05 level. This shows that there was no significant difference in means of the groups at initial stage. 

As the results presented in Table IX, the post test mean on  Cardiovascular Endurance of physical training group was 2254.33 with standard deviation +  56.49 post test mean of psychotonic training group was 2276.00 with standard deviation +  86.73, the post test mean of combined group consisting of physical training and psychotonic training group was 2258.33 with standard deviation +  86.73, the post test mean of control group was 2163.67 with standard deviation +  164.91. The obtained F ratio of 5.21 on post test means of the groups was significant at 0.05 level as the obtained F value was greater than the required table F value of 2.45 to be significant at 0.05 level. This shows that there was significant difference in means of the groups among post test means.


Taking into consideration of the pre test means and post test means, adjusted post test means were determined and analysis of covariance was done. The adjusted mean on Cardiovascular Endurance on physical training group was 2267.96,  psychotonic training group was 2287.20, combined training group was 2262.95 and control group was 2134.23. The obtained F value on adjusted means was 35.17. The obtained F value was greater than the required value of 2.45 and hence it was accepted that there was significant differences among the adjusted means on the Cardiovascular Endurance of the subjects.

Since significant improvements were recorded, the results were subjected to post hoc analysis using Scheffe’s Confidence Interval test. The results were presented in Table X
Table X
Multiple Comparisons between Physical Training, Psychotonic, Combined and Control Groups  and Scheffe’s Post Hoc Analysis 

on Cardiovascular Endurance
	Physical Training Group
	Psychotonic Training Group
	Com-bined Group
	Control Group
	MEAN DIFF
	C.I

	2267.96
	2287.20
	
	
	19.23
	47.04

	2267.96
	
	2262.95
	
	5.01
	47.04

	2267.96
	
	
	2134.23
	133.73*
	47.04

	
	2287.20
	2262.95
	
	24.25
	47.04

	
	2287.20
	
	2134.23
	152.97*
	47.04

	
	
	2262.95
	2134.23
	128.72*
	47.04



* Significant at 0.05 level.

The post hoc analysis of obtained ordered adjusted means proved that to be significant at 0.05 level confidence the required confidence interval was 47.04. The following paired mean comparisons were greater than the required confidence interval and were significant at 0.05 level.

Physical Training Group  Vs Control Group (MD: 133.73)

Psychotonic Training Group Vs Control Group (MD: 152.97)

Combined Group Vs Control Group (MD: 128.72)


The following paired mean comparisons were less than the required confidence interval and were not significant at 0.05 level.

Physical Training Group Vs Psychotonic Training Group (MD: 19.23)

Physical Training Group Vs Combined Training Group (MD: 5.01)

Psychotonic Training Group Vs Combined Training Group (MD: 24.25)


The pre test, post test and ordered adjusted means were presented through line graph for better understanding of the results of this study in Figure III.

Figure III
LINE GRAPH SHOWING PRE, POST AND ADJUSTED MEANS ON CARDIOVASCULAR ENDURANCE
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4.3.4   RESULTS ON RESTING PULSE RATE
The statistical analysis comparing the initial and final means of Resting Pulse Rate due to physical training, psychotonic training and combined training and control groups of among college men is presented in Table XI
Table XI
COMPUTATION OF ANALYSIS OF COVARIANCE DUE TO PHYSICAL TRAINING, PSYCHOTONIC TRAINING AND COMBINED TRAINING ON RESTING PULSE RATE
	
	Physical Training Group
	Psychotonic Training Group
	Com-bined Group
	Control Group
	SOV
	Sum of Squares
	df
	Mean Squares
	Obtained F

	Pre Test Mean
	72.40
	73.13
	72.83
	73.33
	B
	14.82
	3
	4.94
	1.26

	Std Dev
	2.21
	1.59
	2.23
	1.81
	W
	453.50
	116
	3.91
	

	Post Test Mean 
	70.70
	70.23
	69.47
	73.03
	B
	212.49
	3
	70.83
	17.33*

	Std Dev
	1.29
	2.34
	2.23
	1.81
	W
	474.10
	116
	4.09
	

	Adjusted Post Test Mean
	70.75
	70.21
	69.48
	72.99
	B
	205.17
	3
	68.39
	16.75*

	
	
	
	
	
	W
	469.50
	115
	4.08
	


SOV: Source of Variance;  B: Between  W: Within

Required F​(0.05), (df 3,116) =2.45
* Significant at 0.05 level of confidence

As shown in Table XI, the pre test mean on Resting Pulse Rate of physical training group was 72.40  with standard deviation + 2.21 pre test mean of psychotonic training group was 73.13 with standard deviation +  1.59, the pre test mean of combined group consisting of physical training and psychotonic training was 72.83 with standard deviation +  2.23, the pre test mean of control group was 73.33 with standard deviation +  1.81. The obtained F ratio of 1.26 on pre test means of the groups was not significant at 0.05 level as the obtained F value was less than the required table F value of 2.45 to be significant at 0.05 level. This shows that there was no significant difference in means of the groups at initial stage. 

As the results presented in Table XI, the post test mean on  Resting Pulse Rate of physical training group was 70.70 with standard deviation +  1.29 post test mean of psychotonic training group was 70.23 with standard deviation +  2.34, the post test mean of combined group consisting of physical training and psychotonic training group was 69.47 with standard deviation +  2.34, the post test mean of control group was 73.03 with standard deviation +  2.06. The obtained F ratio of 17.33 on post test means of the groups was significant at 0.05 level as the obtained F value was greater than the required table F value of 2.45 to be significant at 0.05 level. This shows that there was significant difference in means of the groups among post test means.


Taking into consideration of the pre test means and post test means, adjusted post test means were determined and analysis of covariance was done. The adjusted mean on Resting Pulse Rate on physical training group was 70.75, psychotonic training group was 70.21, combined training group was 69.48 and control group was 72.99. The obtained F value on adjusted means was 16.75. The obtained F value was greater than the required value of 2.45 and hence it was accepted that there was significant differences among the adjusted means on the Resting Pulse Rate of the subjects.

Since significant improvements were recorded, the results were subjected to post hoc analysis using Schaffer’s Confidence Interval test. The results were presented in Table XII
Table XII
Multiple Comparisons between Physical Training, Psychotonic, Combined and Control Groups  and Schaffer’s Post Hoc Analysis 

on Resting Pulse Rate
	Physical Training Group
	Psychotonic Training Group
	Com-bined Group
	Control Group
	MEAN DIFF
	C.I

	70.75
	70.21
	
	
	0.54
	1.49

	70.75
	
	69.48
	
	1.28
	1.49

	70.75
	
	
	72.99
	2.24*
	1.49

	
	70.21
	69.48
	
	0.74
	1.49

	
	70.21
	
	72.99
	2.78*
	1.49

	
	
	69.48
	72.99
	3.52*
	1.49



* Significant at 0.05 level.

The post hoc analysis of obtained ordered adjusted means proved that to be significant at 0.05 level confidence the required confidence interval was 1.49. The following paired mean comparisons were greater than the required confidence interval and were significant at 0.05 level.

Physical Training Group  Vs Control Group (MD: 2.24)

Psychotonic Training Group Vs Control Group (MD: 2.78)

Combined Group Vs Control Group (MD: 3.52)


The following paired mean comparisons were less than the required confidence interval and were not significant at 0.05 level.

Physical Training Group Vs Psychotonic Training Group (MD: 0.54)

Physical Training Group Vs Combined Training Group (MD: 1.28)

Psychotonic Training Group Vs Combined Training Group (MD: 0.74)


The pre test, post test and ordered adjusted means were presented through line graph for better understanding of the results of this study in Figure IV.
Figure IV
LINE GRAPH SHOWING PRE, POST AND ADJUSTED MEANS ON RESTING PULSE RATE
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4.3.5    RESULTS ON MEAN ARTERIAL BLOOD PRESSURE
The statistical analysis comparing the initial and final means of Mean Arterial Blood Pressure due to physical training, psychotonic training and combined training and control groups of among college men is presented in Table XIII
Table XIII
COMPUTATION OF ANALYSIS OF COVARIANCE DUE TO PHYSICAL TRAINING, PSYCHOTONIC TRAINING AND COMBINED 

TRAINING ON MEAN ARTERIAL BLOOD PRESSURE
	
	Physical Training Group
	Psychotonic Training Group
	Com-bined Group
	Control Group
	SOV
	Sum of Squares
	df
	Mean Squares
	Obtained F

	Pre Test Mean
	98.40
	93.43
	95.20
	94.22
	B
	428
	3
	143
	6.72*

	Std Dev
	2.48
	5.27
	4.98
	5.13
	W
	2463
	116
	21
	

	Post Test Mean 
	97.85
	98.03
	97.48
	94.33
	B
	273
	3
	91
	9.35*

	Std Dev
	2.30
	2.47
	4.98
	5.13
	W
	1131
	116
	10
	

	Adjusted Post Test Mean
	96.48
	98.87
	97.53
	94.82
	B
	261
	3
	87
	15.55*

	
	
	
	
	
	W
	643
	115
	6
	


SOV: Source of Variance;  B: Between  W: Within

Required F​(0.05), (df 3,116) =2.45
* Significant at 0.05 level of confidence

As shown in Table XIII, the pre test mean on Mean Arterial Blood Pressure of physical training group was 98.40  with standard deviation + 2.48 pre test mean of psychotonic training group was 93.43 with standard deviation +  5.27, the pre test mean of combined group consisting of physical training and psychotonic training was 95.20 with standard deviation +  4.98, the pre test mean of control group was 94.22 with standard deviation +  5.13. The obtained F ratio of 6.72 on pre test means of the groups was significant at 0.05 level as the obtained F value was greater than the required table F value of 2.45 to be significant at 0.05 level. This shows that there was significant difference in means of the groups at initial stage. 

As the results presented in Table XIII, the post test mean on  Mean Arterial Blood Pressure of physical training group was 97.85 with standard deviation +  2.30 post test mean of psychotonic training group was 98.03 with standard deviation +  2.47, the post test mean of combined group consisting of physical training and psychotonic training group was 97.48 with standard deviation +  2.47, the post test mean of control group was 94.33 with standard deviation +  4.58. The obtained F ratio of 9.35 on post test means of the groups was significant at 0.05 level as the obtained F value was greater than the required table F value of 2.45 to be significant at 0.05 level. This shows that there was significant difference in means of the groups among post test means.


Taking into consideration of the pre test means and post test means, adjusted post test means were determined and analysis of covariance was done. The adjusted mean on Mean Arterial Blood Pressure on physical training group was 96.48,  psychotonic training group was 98.87, combined training group was 97.53 and control group was 94.82. The obtained F value on adjusted means was 15.55. The obtained F value was greater than the required value of 2.45 and hence it was accepted that there was significant differences among the adjusted means on the Mean Arterial Blood Pressure of the subjects.

Since significant improvements were recorded, the results were subjected to post hoc analysis using Scheffe’s Confidence Interval test. The results were presented in Table XIV
Table XIV
Multiple Comparisons between Physical Training, Psychotonic, Combined and Control Groups  and Scheffe’s Post Hoc Analysis 

on Mean Arterial Blood Pressure
	Physical Training Group
	Psychotonic Training Group
	Com-bined Group
	Control Group
	MEAN DIFF
	C.I

	96.48
	98.87
	
	
	2.39*
	1.74

	96.48
	
	97.53
	
	1.06
	1.74

	96.48
	
	
	94.82
	1.66
	1.74

	
	98.87
	97.53
	
	1.34
	1.74

	
	98.87
	
	94.82
	4.05*
	1.74

	
	
	97.53
	94.82
	2.71*
	1.74



* Significant at 0.05 level.

The post hoc analysis of obtained ordered adjusted means proved that to be significant at 0.05 level confidence the required confidence interval was 1.74. The following paired mean comparisons were greater than the required confidence interval and were significant at 0.05 level.

Physical Training Group Vs Psychotonic Training Group (MD: 2.39)

Psychotonic Training Group Vs Control Group (MD: 4.05)

Combined Group Vs Control Group (MD: 2.71)


The following paired mean comparisons were less than the required confidence interval and were not significant at 0.05 level.

Physical Training Group Vs Combined Training Group (MD: 1.06)

Physical Training Group  Vs Control Group (MD: 1.66)

Psychotonic Training Group Vs Combined Training Group (MD: 1.34)


The pre test, post test and ordered adjusted means were presented through line graph for better understanding of the results of this study in Figure V.

Figure V
LINE GRAPH SHOWING PRE, POST AND ADJUSTED MEANS ON MEAN ARTERIAL BLOOD PRESSURE
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4.3.6    RESULTS ON VITAL CAPACITY
The statistical analysis comparing the initial and final means of Vital Capacity due to physical training, psychotonic training and combined training and control groups of among college men is presented in Table XV
Table XV
COMPUTATION OF ANALYSIS OF COVARIANCE DUE TO PHYSICAL TRAINING, PSYCHOTONIC TRAINING AND COMBINED TRAINING ON VITAL CAPACITY
	
	Physical Training Group
	Psychotonic Training Group
	Com-bined Group
	Control Group
	SOV
	Sum of Squares
	df
	Mean Squares
	Obtained F

	Pre Test Mean
	3716.67
	3606.67
	3411.67
	3576.67
	B
	1431562.50
	3
	477187.50
	2.01

	Std Dev
	447.47
	583.50
	470.45
	435.24
	W
	27592416.67
	116
	237865.66
	

	Post Test Mean
	3791.67
	3769.17
	3607.50
	3630.00
	B
	799270.83
	3
	266423.61
	1.19

	Std Dev
	414.62
	577.21
	470.45
	435.24
	W
	26049458.33
	116
	224564.30
	

	Adjusted Post Test Mean
	3661.44
	3742.18
	3763.54
	3631.17
	B
	354568.48
	3
	118189.49
	7.80*

	
	
	
	
	
	W
	1742839.73
	115
	15155.13
	


SOV: Source of Variance;  B: Between  W: Within

Required F​(0.05), (df 3,116) =2.45
* Significant at 0.05 level of confidence

As shown in Table XV, the pre test mean on Vital Capacity of physical training group was 3716.67  with standard deviation + 447.47 pre test mean of psychotonic training group was 3606.67 with standard deviation +  583.50, the pre test mean of combined group consisting of physical training and psychotonic training was 3411.67 with standard deviation +  470.45, the pre test mean of control group was 3576.67 with standard deviation +  435.24. The obtained F ratio of 2.01 on pre test means of the groups was not significant at 0.05 level as the obtained F value was less than the required table F value of 2.45 to be significant at 0.05 level. This shows that there was no significant difference in means of the groups at initial stage. 

As per the results presented in Table XV, the post test mean on  Vital Capacity of physical training group was 3791.67 with standard deviation +  414.62 post test mean of psychotonic training group was 3769.17 with standard deviation +  577.21, the post test mean of combined group consisting of physical training and psychotonic training group was 3607.50 with standard deviation +  577.21, the post test mean of control group was 3630.00 with standard deviation +  391.42. The obtained F ratio of 1.19 on post test means of the groups was significant at 0.05 level as the obtained F value was lesser than the required table F value of 2.45 to be significant at 0.05 level. This shows that there was no significant difference in means of the groups among post test means.


Taking into consideration of the pre test means and post test means, adjusted post test means were determined and analysis of covariance was done. The adjusted mean on Vital Capacity on physical training group was 3661.44,  psychotonic training group was 3742.18, combined training group was 3763.54 and control group was 3631.17. The obtained F value on adjusted means was 7.80. The obtained F value was greater than the required value of 2.45 and hence it was accepted that there was significant differences among the adjusted means on the Vital Capacity of the subjects.

Since significant improvements were recorded, the results were subjected to post hoc analysis using Scheffe’s Confidence Interval test. The results were presented in Table XVI
Table XVI
Multiple Comparisons between Physical Training, Psychotonic, Combined and Control Groups  and Scheffe’s Post Hoc 
Analysis on Vital Capacity
	Physical Training Group
	Psychotonic Training Group
	Com-bined Group
	Control Group
	MEAN DIFF
	C.I

	3661.44
	3742.18
	
	
	80.74
	90.80

	3661.44
	
	3763.54
	
	102.10*
	90.80

	3661.44
	
	
	3631.17
	30.27
	90.80

	
	3742.18
	3763.54
	
	21.35
	90.80

	
	3742.18
	
	3631.17
	111.01*
	90.80

	
	
	3763.54
	3631.17
	132.36*
	90.80



* Significant at 0.05 level.

The post hoc analysis of obtained ordered adjusted means proved that to be significant at 0.05 level confidence the required confidence interval was 90.80. The following paired mean comparisons were greater than the required confidence interval and were significant at 0.05 level.

Physical Training Group Vs Combined Training Group (MD: -102.10)

Psychotonic Training Group Vs Control Group (MD: 111.01)

Combined Group Vs Control Group (MD: 132.36)


The following paired mean comparisons were less than the required confidence interval and were not significant at 0.05 level.

Physical Training Group Vs Psychotonic Training Group (MD: -80.74)

Physical Training Group  Vs Control Group (MD: 30.27)

Psychotonic Training Group Vs Combined Training Group (MD: -21.35)


The pre test, post test and ordered adjusted means were presented through line graph for better understanding of the results of this study in Figure VI.

Figure VI

LINE GRAPH SHOWING PRE, POST AND ADJUSTED MEANS ON VITAL CAPACITY
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4.3.7   RESULTS ON SELF CONCEPT
The statistical analysis comparing the initial and final means of Self Concept due to physical training, psychotonic training and combined training and control groups of among college men is presented in Table XVII
Table XVII
COMPUTATION OF ANALYSIS OF COVARIANCE DUE TO PHYSICAL TRAINING, PSYCHOTONIC TRAINING AND COMBINED TRAINING ON SELF CONCEPT
	
	Physical Training Group
	Psychotonic Training Group
	Com-bined Group
	Control Group
	SOV
	Sum of Squares
	df
	Mean Squares
	Obtained F

	Pre Test Mean
	48.50
	49.87
	50.63
	49.70
	B
	70
	3
	23
	0.43

	Std Dev
	5.41
	8.46
	9.25
	5.74
	W
	6362
	116
	55
	

	Post Test Mean
	51.50
	53.23
	54.57
	51.17
	B
	226
	3
	75
	1.67

	Std Dev
	5.41
	7.49
	9.25
	5.74
	W
	5222
	116
	45
	

	Adjusted Post Test Mean
	52.55
	53.06
	53.71
	51.14
	B
	107
	3
	36
	21.77*

	
	
	
	
	
	W
	189
	115
	2
	


SOV: Source of Variance;  B: Between  W: Within

Required F​(0.05), (df 3,116) =2.45
* Significant at 0.05 level of confidence

As shown in Table XVII, the pre test mean on Self Concept of physical training group was 48.50  with standard deviation + 5.41 pre test mean of psychotonic training group was 49.87 with standard deviation +  8.46, the pre test mean of combined group consisting of physical training and psychotonic training was 50.63 with standard deviation +  9.25, the pre test mean of control group was 49.70 with standard deviation +  5.74. The obtained F ratio of 0.43 on pre test means of the groups was not significant at 0.05 level as the obtained F value was less than the required table F value of 2.45 to be significant at 0.05 level. This shows that there was no significant difference in means of the groups at initial stage. 

As the results presented in Table XVII, the post test mean on  Self Concept of physical training group was 51.50 with standard deviation +  5.41 post test mean of psychotonic training group was 53.23 with standard deviation +  7.49, the post test mean of combined group consisting of physical training and psychotonic training group was 54.57 with standard deviation +  7.49, the post test mean of control group was 51.17 with standard deviation +  5.84. The obtained F ratio of 1.67 on post test means of the groups was insignificant at 0.05 level as the obtained F value was lesser than the required table F value of 2.45 to be significant at 0.05 level. This shows that there was no significant difference in means of the groups among post test means.


Taking into consideration of the pre test means and post test means, adjusted post test means were determined and analysis of covariance was done. The adjusted mean on Self Concept on physical training group was 52.55,  psychotonic training group was 53.06, combined training group was 53.71 and control group was 51.14. The obtained F value on adjusted means was 21.77. The obtained F value was greater than the required value of 2.45 and hence it was accepted that there was significant differences among the adjusted means on the Self Concept of the subjects.

Since significant improvements were recorded, the results were subjected to post hoc analysis using Scheffe’s Confidence Interval test. The results were presented in Table XVIII
Table XVIII
Multiple Comparisons between Physical Training, Psychotonic, Combined and Control Groups  and Scheffe’s Post Hoc Analysis 

on Self Concept
	Physical Training Group
	Psychotonic Training Group
	Com-bined Group
	Control Group
	MEAN DIFF
	C.I

	52.55
	53.06
	
	
	0.52
	0.94

	52.55
	
	53.71
	
	1.17*
	0.94

	52.55
	
	
	51.14
	1.40*
	0.94

	
	53.06
	53.71
	
	0.65
	0.94

	
	53.06
	
	51.14
	1.92*
	0.94

	
	
	53.71
	51.14
	2.57*
	0.94



* Significant at 0.05 level.

The post hoc analysis of obtained ordered adjusted means proved that to be significant at 0.05 level confidence the required confidence interval was 0.94. The following paired mean comparisons were greater than the required confidence interval and were significant at 0.05 level.

Physical Training Group Vs Combined Training Group (MD: 1.17)

Physical Training Group  Vs Control Group (MD: 1.40)

Psychotonic Training Group Vs Control Group (MD: 1.92)

Combined Group Vs Control Group (MD: 2.57)


The following paired mean comparisons were less than the required confidence interval and were not significant at 0.05 level.

Physical Training Group Vs Psychotonic Training Group (MD: 0.52)

Psychotonic Training Group Vs Combined Training Group (MD: 0.65)


The pre test, post test and ordered adjusted means were presented through line graph for better understanding of the results of this study in Figure VII.

Figure VII

LINE GRAPH SHOWING PRE, POST AND ADJUSTED MEANS ON SELF CONCEPT
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4.3.8   RESULTS ON ACHIEVEMENT MOTIVATION
The statistical analysis comparing the initial and final means of Achievement Motivation due to physical training, psychotonic training and combined training and control groups of among college men is presented in Table XIX
Table XIX
COMPUTATION OF ANALYSIS OF COVARIANCE DUE TO PHYSICAL TRAINING, PSYCHOTONIC TRAINING AND COMBINED TRAINING ON ACHIEVEMENT MOTIVATION
	
	Physical Training Group
	Psychotonic Training Group
	Com-bined Group
	Control Group
	SOV
	Sum of Squares
	df
	Mean Squares
	Obtained F

	Pre Test Mean
	24.00
	24.27
	22.27
	22.20
	B
	109.43
	3
	36.48
	1.33

	Std Dev
	3.79
	4.98
	5.77
	6.11
	W
	3182.53
	116
	27.44
	

	Post Test Mean
	27.47
	27.27
	24.67
	22.60
	B
	482.80
	3
	160.93
	6.24*

	Std Dev
	3.71
	5.16
	5.77
	6.11
	W
	2991.20
	116
	25.79
	

	Adjusted Post Test Mean
	26.69
	26.24
	25.54
	23.53
	B
	171.05
	3
	57.02
	56.50*

	
	
	
	
	
	W
	116.06
	115
	1.01
	


SOV: Source of Variance;  B: Between  W: Within

Required F​(0.05), (df 3,116) =2.45
* Significant at 0.05 level of confidence

As shown in Table XIX, the pre test mean on Achievement Motivation of physical training group was 24.00  with standard deviation + 3.79 pre test mean of psychotonic training group was 24.27 with standard deviation +  4.98, the pre test mean of combined group consisting of physical training and psychotonic training was 22.27 with standard deviation +  5.77, the pre test mean of control group was 22.20 with standard deviation +  6.11. The obtained F ratio of 1.33 on pre test means of the groups was not significant at 0.05 level as the obtained F value was less than the required table F value of 2.45 to be significant at 0.05 level. This shows that there was no significant difference in means of the groups at initial stage. 

As per the results presented in Table XIX, the post test mean on  Achievement Motivation of physical training group was 27.47 with standard deviation +  3.71 post test mean of psychotonic training group was 27.27 with standard deviation +  5.16, the post test mean of combined group consisting of physical training and psychotonic training group was 24.67 with standard deviation +  5.16, the post test mean of control group was 22.60 with standard deviation +  5.73. The obtained F ratio of 6.24 on post test means of the groups was significant at 0.05 level as the obtained F value was greater than the required table F value of 2.45 to be significant at 0.05 level. This shows that there was significant difference in means of the groups among post test means.


Taking into consideration of the pre test means and post test means, adjusted post test means were determined and analysis of covariance was done. The adjusted mean on Achievement Motivation on physical training group was 26.69,  psychotonic training group was 26.24, combined training group was 25.54 and control group was 23.53. The obtained F value on adjusted means was 56.50. The obtained F value was greater than the required value of 2.45 and hence it was accepted that there was significant differences among the adjusted means on the Achievement Motivation of the subjects.

Since significant improvements were recorded, the results were subjected to post hoc analysis using Scheffe’s Confidence Interval test. The results were presented in Table XX
Table XX
Multiple Comparisons between Physical Training, Psychotonic, Combined and Control Groups  and Scheffe’s Post Hoc Analysis 

on Achievement Motivation
	Physical Training Group
	Psychotonic Training Group
	Com-bined Group
	Control Group
	MEAN DIFF
	C.I

	26.69
	26.24
	
	
	0.45
	0.74

	26.69
	
	25.54
	
	1.15*
	0.74

	26.69
	
	
	23.53
	3.16*
	0.74

	
	26.24
	25.54
	
	0.70
	0.74

	
	26.24
	
	23.53
	2.70*
	0.74

	
	
	25.54
	23.53
	2.00*
	0.74



* Significant at 0.05 level.

The post hoc analysis of obtained ordered adjusted means proved that to be significant at 0.05 level confidence the required confidence interval was 0.74. The following paired mean comparisons were greater than the required confidence interval and were significant at 0.05 level.

Physical Training Group Vs Combined Training Group (MD: 1.15)

Physical Training Group  Vs Control Group (MD: 3.16)

Psychotonic Training Group Vs Control Group (MD: 2.70)

Combined Group Vs Control Group (MD: 2.00)


The following paired mean comparisons were less than the required confidence interval and were not significant at 0.05 level.

Physical Training Group Vs Psychotonic Training Group (MD: 0.45)

Psychotonic Training Group Vs Combined Training Group (MD: 0.70)


The pre test, post test and ordered adjusted means were presented through line graph for better understanding of the results of this study in Figure VIII.

Figure VIII

LINE GRAPH SHOWING PRE, POST AND ADJUSTED MEANS ON ACHIEVEMENT MOTIVATION
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4.3.9   RESULTS ON ANXIETY
The statistical analysis comparing the initial and final means of Anxiety due to physical training, psychotonic training and combined training and control groups of among college men is presented in Table XXI
Table XXI
COMPUTATION OF ANALYSIS OF COVARIANCE DUE TO PHYSICAL TRAINING, PSYCHOTONIC TRAINING AND COMBINED TRAINING ON ANXIETY
	
	Physical Training Group
	Psychotonic Training Group
	Com-bined Group
	Control Group
	SOV
	Sum of Squares
	df
	Mean Squares
	Obtained F

	Pre Test Mean
	53.83
	55.27
	54.07
	55.47
	B
	61.63
	3
	20.54
	0.71

	Std Dev
	4.72
	4.68
	4.17
	7.34
	W
	3345.37
	116
	28.84
	

	Post Test Mean
	51.67
	50.83
	51.63
	53.43
	B
	108.42
	3
	36.14
	1.82

	Std Dev
	2.56
	4.44
	4.17
	7.34
	W
	2309.17
	116
	19.91
	

	Adjusted Post Test Mean
	52.25
	50.40
	52.05
	52.86
	B
	99.27
	3
	33.09
	6.00*

	
	
	
	
	
	W
	633.93
	115
	5.51
	


SOV: Source of Variance;  B: Between  W: Within

Required F​(0.05), (df 3,116) =2.45
* Significant at 0.05 level of confidence

As shown in Table XXI, the pre test mean on Anxiety of physical training group was 53.83  with standard deviation + 4.72 pre test mean of psychotonic training group was 55.27 with standard deviation +  4.68, the pre test mean of combined group consisting of physical training and psychotonic training was 54.07 with standard deviation +  4.17, the pre test mean of control group was 55.47 with standard deviation +  7.34. The obtained F ratio of 0.71 on pre test means of the groups was not significant at 0.05 level as the obtained F value was less than the required table F value of 2.45 to be significant at 0.05 level. This shows that there was no significant difference in means of the groups at initial stage. 

As per the results presented in Table XXI, the post test mean on  Anxiety of physical training group was 51.67 with standard deviation +  2.56 post test mean of psychotonic training group was 50.83 with standard deviation +  4.44, the post test mean of combined group consisting of physical training and psychotonic training group was 51.63 with standard deviation +  4.44, the post test mean of control group was 53.43 with standard deviation +  6.39. The obtained F ratio of 1.82 on post test means of the groups was significant at 0.05 level as the obtained F value was lesser than the required table F value of 2.45 to be significant at 0.05 level. This shows that there was no significant difference in means of the groups among post test means.


Taking into consideration of the pre test means and post test means, adjusted post test means were determined and analysis of covariance was done. The adjusted mean on Anxiety on physical training group was 52.25,  psychotonic training group was 50.40, combined training group was 52.05 and control group was 52.86. The obtained F value on adjusted means was 6.00. The obtained F value was greater than the required value of 2.45 and hence it was accepted that there was significant differences among the adjusted means on the Anxiety of the subjects.

Since significant improvements were recorded, the results were subjected to post hoc analysis using Scheffe’s Confidence Interval test. The results were presented in Table XXII
Table XXII
Multiple Comparisons between Physical Training, Psychotonic, Combined and Control Groups  and Scheffe’s Post Hoc 
Analysis on Anxiety
	Physical Training Group
	Psychotonic Training Group
	Com-bined Group
	Control Group
	MEAN DIFF
	C.I

	52.25
	50.40
	
	
	1.85*
	1.73

	52.25
	
	52.05
	
	0.20
	1.73

	52.25
	
	
	52.86
	0.61
	1.73

	
	50.40
	52.05
	
	1.65
	1.73

	
	50.40
	
	52.86
	2.46*
	1.73

	
	
	52.05
	52.86
	0.81
	1.73



* Significant at 0.05 level.

The post hoc analysis of obtained ordered adjusted means proved that to be significant at 0.05 level confidence the required confidence interval was 1.73. The following paired mean comparisons were greater than the required confidence interval and were significant at 0.05 level.

Physical Training Group Vs Psychotonic Training Group (MD: 1.85)

Psychotonic Training Group Vs Control Group (MD: -2.46)


The following paired mean comparisons were less than the required confidence interval and were not significant at 0.05 level.

Physical Training Group Vs Combined Training Group (MD: 0.20)

Physical Training Group  Vs Control Group (MD: -0.61)

Psychotonic Training Group Vs Combined Training Group (MD: -1.65)

Combined Group Vs Control Group (MD: -0.81)


The pre test, post test and ordered adjusted means were presented through line graph for better understanding of the results of this study in Figure IX.

Figure IX
LINE GRAPH SHOWING PRE, POST AND ADJUSTED MEANS ON ANXIETY
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4.4   DISCUSSIONS ON RESULTS

Regular physical exercise enhance the function of the joints; increase the sense of physical well-being and promotes a sense of feeling good; increases physical working capacity by increasing cardio respiratory fitness, muscle strength and endurance and decreases the risk of serious diseases that could lead to early disability and death. (Hardayal Singh, 1991). Researches has proved that psychotonic training, normally known as psychological training is the most critical to improve overall playing ability in a game. Knowing when to shoot and being able to do it effectively under pressure distinguishes the great shooter from the ordinary. Regardless of how much the player practices or how well the player conditions himself through different physical training, only a modest amount of improvement is possible in speed, reflexes, or strength. And the theoretical knowledge based on different researches proved players were able to achieve greatness despite mediocre physical talent. Usually, however, such successes are due to determination. (Mohan 2005). However, there were dearth of researches that can high light whether isolated physical fitness training and psychotonic training or combined training are beneficial for the improvement of selected physical fitness variables, speed, agility and cardiovascular endurance, physiological variables resting pulse rate, mean arterial blood pressure and vital capacity and psychological variables self concept, achievement motivation and anxiety among college men students. 
4.4.1   Discussions on Physical Fitness Variables


The results presented on speed proved that combined training consisting of physical exercises and psychotonic training significantly contributed for improving speed of the college men students comparing to control group. And combined group was significantly better than physical training group. (Table VI).  The results on agility proved that physical training, psychotonic and combined training significantly improved agility of the college men comparing to control group and there was no significant differences among treatment groups, even though combined group was considered better than physical and psychotonic training groups (Table VIII).  Cardiovascular endurance of the college men students were found to be significantly improved due to physical, psychotonic and combined training compared to control group.  However, there was no significant difference among treatment groups on cardiovascular endurance (Table X).
Rhea et al. (2009), Ghigiarelli  et al. (2009) and Watt (2004) studied the effect of different physical activities such as, varied resistance training, elastic band weighted chain programme, and three strength trainings and found significant improvement in power, maximum upper body strength, explosive power and running strength.   Kraemer, et al. (2003)  and Green and Dowson (2002) found effect of periodization of resistance training can enhance strength and motor performance anaerobic power, VO2(max), speed, agility, maximal strength, jump height. Caudill et al. (1983) performed two experiments dealing with the method of “psyching up” prior to a sprint race. Although research at the time held that psych up techniques did not improve speed, both experiments indicated that speed did improve with psych up techniques. These theoretical foundations proved that physical activities and psychotonic training can improve lower and upper body strength and power, which resulted in improvement in speed, agility and cardiovascular endurance of college men. The findings of this study are in agreement with these previous researches.
4.4.2   Discussions on Physiological variables


The results presented on resting pulse rate proved that isolated and combined training consisting of physical exercises and psychotonic training significantly contributed for stabilizing resting pulse rate of the college men students compared to control group. And there was no significant difference between treatment groups, namely, isolated and combined groups (Table XII).  The results on agility proved that isolated physical training, psychotonic and combined training significantly improved stabilized mean arterial blood pressure of the college men compared to control group and comparisons among treatment groups proved that psychotonic training was significantly better than physical training in altering mean arterial blood pressure (Table XIV).  Vital Capacity of the college men students were found to be significantly improved due to psychotonic and combined training compared to control group.  Comparing treatment groups, it was found that combined training was significantly better than isolated physical exercises in improving vital capacity of the college men (Table XVI).
Kraemer et al. (2003) and Green and Dowson (2002) found effect of periodization of resistance training can enhance strength and motor performance anaerobic power, VO2(max), speed, agility, maximal strength, jump height. Caudill et al. (1983) performed two experiments dealing with the method of “psyching up” prior to a sprint race. Harinath (2004) demonstrated psychotonic training such as hatha yoga and Omkar Meditation resulted in an improvement in cardiorespiratory performance and psychologic profile. Peng et. al. (2004) found different meditative/breathing protocols may evoke common heart rate effects, as well as specific responses. Ditto (2006) research suggests that the Mindfulness-Based Stress Reduction program has positive effects on health, and indicated both similarities and differences in the physiological responses to body scan meditation and other relaxing activities. The previous researches showed positive effects on health and physiological conditions.  The findings of this study are in agreement with these previous researches.
4.4.3    Discussions on Psychological Variables


The results presented on self concept proved that isolated and combined training consisting of physical exercises and psychotonic training significantly contributed for improving self concept of the college men students compared to control group. Comparing the treatment groups, combined group was significantly better than isolated physical activities group in improving self concept (Table XVIII).  The results on achievement motivation proved that isolated physical training, psychotonic and combined training significantly improved achievement motivation  of the college men comparing to control group and comparisons among treatment groups proved that combined training was significantly better than physical training in altering achievement motivation (Table XX).  Anxiety of the college men students was found to be significantly controlled due to psychotonic training comparing to control group.  Comparing between treatment groups, it was found that psychotonic training was significantly better than isolated physical exercises managing anxiety of the college men (Table XXII).
Glaser  et al. (2010) found the ability to minimize inflammatory responses to stressful encounters influences the burden that stressors place on an individual. Knapen et al. (2005) compared the changes in physical self-concept, global self-esteem, depression and anxiety after participation in one of two 16-week psychomotor therapy programs found improvements in physical self-concept and enhancements in global self-esteem, depression and anxiety supports the potential role of the physical self-concept in the recovery process of depressed and anxious psychiatric inpatients. These theoretical foundations proved that psychotonic can significantly alter psychological variables and the findings of this study were in agreement with the previous studies.
4.5  DISCUSSIONS ON HYPOTHESES

For the purpose of the study, the following were hypothesized:

1. There would be no significant difference among physical training group, psychotonic group, combined training group and control group on speed, agility and cardiovascular endurance. 

2. There would be no significant difference among physical training group, psychotonic group, combined training group and control group on resting pulse rate, mean arterial blood pressure and vital capacity.

3. There would be no significant difference among physical training group, psychotonic group, combined training group and control group on self concept, achievement motivation and anxiety.
The formulated hypothesis No. 1 stated that there would be no significant difference among physical training group, psychotonic group, combined training group and control group on speed, agility and cardiovascular endurance.  The results presented in Tables V, VII and IX shows results on ANCOVA on physical fitness variables speed, agility and cardiovascular endurance and the obtained F values on adjusted means proved to be significant at 0.05 level as obtained F values were greater than the required table F value. Since significant results were obtained, the results were subjected to post hoc analysis using Scheffe’s Confidence Interval test and the results presented in Tables VI, VIII and X on speed, agility and cardiovascular endurance respectively.The results proved that there was significant difference between physical training group and combined group on speed (Table VI); there was no significant differences between treatment groups on agility (Table VIII) and cardiovascular endurance (Table X) and the formulated hypothesis No. 1 that there would be no significant difference among physical training group, psychotonic group, combined training group and control group on speed, agility and cardiovascular endurance. was accepted for agility and cardiovascular endurance.  And the null hypothesis was rejected at 0.05 level for physical fitness variable speed as there was significant difference between combined group and isolated physical training group on speed at 0.05 level.

The formulated hypothesis No. 2 stated that there would be no significant difference among physical training group, psychotonic group, combined training group and control group on resting pulse rate, mean arterial blood pressure and vital capacity.  The results presented in Tables XI, XIII and XV shows results on ANCOVA on physiological variables resting pulse rate, mean arterial blood pressure and vital capacity and the obtained F values on adjusted means proved to be significant at 0.05 level as obtained F values were greater than the required table F value.  Since significant results were obtained, the results were subjected to post hoc analysis using Scheffe’s Confidence Interval test and the results presented in Tables XII, XIV, and XVI on resting pulse rate, mean arterial blood pressure and vital capacity respectively. The results proved that there was no significant difference between treatment groups on resting pulse rate (Table XII) there was significant difference between physical training group and psychotonic group on mean arterial blood pressure (Table XIV); and there was significant difference between combined group and physical training group on vital capacity (Table XVI) and the formulated hypothesis No. 2 that  there would be no significant difference among physical training group, psychotonic group, combined training group and control group on resting pulse rate, mean arterial blood pressure and vital capacity was accepted for resting pulse rate  And the null hypothesis was rejected at 0.05 level for physiological variables mean arterial blood pressure and vital capacity as there were significant differences between experimental groups.

The formulated hypothesis No. 3 stated that there would be no significant difference among physical training group, psychotonic group, combined training group and control group on self concept, achievement motivation and anxiety.  The results presented in Tables XVII, XIX and XXI shows results on ANCOVA on psychological variables, self concept, achievement motivation and anxiety and the obtained F values on adjusted means proved to be significant at 0.05 level as obtained F values were greater than the required table F value. Since significant results were obtained, the results were subjected to post hoc analysis using Scheffe’s Confidence Interval test and the results presented in Tables XVIII, XX and XXII on self concept, achievement motivation and anxiety respectively. The results proved that there was significant difference between combined group and physical training groups on self concept (Table XVIII) there was significant difference between combined group and physical training group on achievement motivation (Table XX); and there was significant difference between psychotonic training group and physical training group on anxiety (Table XXII) and the formulated hypothesis No. 3 that  there would be no significant difference among physical training group, psychotonic group, combined training group and control group on self concept, achievement motivation and anxiety was rejected at 0.05 level as there were significant differences.  And the null hypothesis was rejected at 0.05 level and alternate hypothesis that there would be significant differences due to experimental treatments, physical training group, psychotonic group, combined training group and control group was accepted at 0.05 level.

CHAPTER V
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

5.1 SUMMARY

Physical exercises help a man to possess a high degree of physical conditions.  In school there is compulsory activities programme for all girls and boys.  So it would be interesting to find out which of the components have better physical fitness. Physical activity causes beneficial changes in the functioning of all internal organs, particularly, the heart, lungs and circulatory system. Studies had proved that exercise is the cheapest preventive medicine and after a period of training there is a slow but consistent reduction in resting heart rate along with an increase in stroke volume.  It is a known fact that the slower heart rate and increased stroke volume provide a greater rest for the heart between beats. Zatsiorsky and ,Kraemer, (2006) 
Psychological conditioning is the most critical to improve overall ability in an individual. Knowing when to act and being able to do it effectively under pressure distinguishes the great from the ordinary. Regardless of how much the one practices or how well the one conditions himself, only a modest amount of improvement is possible in speed, reflexes, or strength. History gives many examples of players able to achieve greatness despite mediocre physical talent. Usually, however, such successes are due to determination. (Mohan 2005).
A review of scientific studies identified relaxation, concentration, an altered state of awareness, a suspension of logical thought and the maintenance of a self-observing attitude as the behavioral components of meditation.  It is accompanied by a host of biochemical and physical changes in the body that alter metabolism, heart rate, respiration, blood pressure and brain chemistry (Lazar et al. 2000).  Meditation has been used in clinical settings as a method of stress and pain reduction. Meditation has also been studied specifically for its effects on stress (Davidson, 2003). .  The investigator was interested to find out the effects of isolated and combined effect of physical fitness psycho-tonic training on selected physical, physiological and psychological variables among college men students.
To achieve the purpose of this study the investigator randomly selected 120 college men from different colleges in Vellore. The age group of the subjects were between 19 to 25 years. In order to ensure the full cooperation from the subjects, the scholar had a meeting with them and explained the purpose of the study. It was made clear by explanation in order to ascertain that there was no ambiguity among the players regarding the effort, which they had to put in for the successful completion of this investigation. The research scholar reviewed the various scientific literature pertaining to the physical training and psychotonic training on selected physical fitness, physiological and psychological variables from books, journals, periodicals, magazines and research papers.  Taking into consideration of feasibility criteria, availability of instruments and the relevance of the variables of the present study, the physical fitness variables, speed, agility and cardiovascular endurance, physiological variables, resting pulse rate, mean arterial blood pressure and vital capacity and psychological variables, self concept, achievement motivation and anxiety were selected. 
Random group design was used for this study. Randomly selected 120 college men students were divided into four groups, namely, physical training group (PG), psychotonic training group (PTG), combined training group (CTG) and control group (CG).  Initial levels of the subjects on their physical fitness, physiological and psychological variables were determined using standard tests.  The experimental groups were given the respective treatments, namely, physical exercise, psychotonic and combined training for a period of twelve weeks. The control group was not given any treatment.  After the experimental period, final scores of the subjects were collected on selected physical fitness, physiological and psychological variables of the subjects. 
5.1.1   LEVEL OF SIGNIFICANCE


The subjects were compared on the effect of isolated and combined physical fitness and psychotonic training on selected physical, physiological and psychological variables among college men students.  The differences between means of initial and final scores on selected criterion variables, speed, agility, cardiovascular endurance, resting pulse rate, mean arterial blood pressure and vital capacity and psychological variables self concept, achievement motivation and anxiety were subjected to statistical treatment using analysis of covariance (ANCOVA).  In all the cases, 0.05 level of confidence was fixed to test the significance, which was considered as appropriate.

The results proved that isolated and combined physical training and psychotonic training significantly altered selected physical, physiological and psychological variables.  It was also found that combined training was significantly better than physical exercises on speed, resting pulse rate, vital capacity, achievement motivation and self concept. Isolated psychotonic training was found better than physical training on mean arterial blood pressure and anxiety.
5.2 CONCLUSIONS

Within the limitations and delimitations of the study, the following conclusions were drawn.

1. It was concluded that there was no significant difference between isolated physical training and control group in altering physical fitness variable, speed among college men.  
2. It was concluded that there was significant difference between isolated psychotonic training and control group in improving physical fitness variable, speed among college men.

3. It was concluded that there was significant difference between combined training and control group in improving physical fitness variable, speed among college men.

4. It was also found that combined training was significantly better than physical training group.

5. It was concluded that there was significant difference between isolated physical training and control group in improving physical fitness variable, agility among college men.  

6. It was concluded that there was significant difference between isolated psychotonic training and control group in improving physical fitness variable, agility among college men.

7. It was concluded that there was significant difference between combined training and control group in improving physical fitness variable, agility among college men.

8. It was also found that there was no significant difference among treatment groups in altering physical fitness variable, agility among college men. 

9. It was concluded that there was significant difference between isolated physical training and control group in improving physical fitness variable, cardiovascular endurance among college men.  

10. It was concluded that there was significant difference between isolated psychotonic training and control group in improving physical fitness variable, cardiovascular endurance among college men.

11. It was concluded that there was significant difference between combined training and control group in improving physical fitness variable, cardiovascular endurance among college men.

12. It was also found that there was no significant difference among treatment groups in altering physical fitness variable, cardiovascular endurance among college men.

13. It was concluded that there was significant difference between isolated physical training and control group in altering physiological variable, resting pulse rate among college men.  

14. It was concluded that there was significant difference between isolated psychotonic training and control group in altering physiological variable, resting pulse rate among college men.

15. It was concluded that there was significant difference between combined training and control group in altering physiological variable, resting pulse rate among college men.

16. It was also found that there was no significant difference among treatment groups in altering physiological variable, resting pulse rate among college men.
17. It was concluded that there was no significant difference between isolated physical training and control group in reducing physiological variable, mean arterial blood pressure among college men.  

18. It was concluded that there was significant difference between isolated psychotonic training and control group in altering physiological variable, mean arterial blood pressure among college men.

19. It was concluded that there was significant difference between combined training and control group in altering physiological variable, mean arterial blood pressure among college men.

20. It was also found that there was significant  reduction in physical training group than psychotonic training group in altering physiological variable, mean arterial blood pressure among college men.
21. It was concluded that there was no significant difference between isolated physical training and control group in altering physiological variable, vital capacity among college men.  

22. It was concluded that there was significant difference between isolated psychotonic training and control group in altering physiological variable, vital capacity among college men.

23. It was concluded that there was significant difference between combined training and control group in altering physiological variable, vital capacity among college men.

24. It was also found that there was  significant improvement in combined group than physical training group in altering physiological variable, vital capacity among college men.
25. It was concluded that there was significant difference between isolated physical training and control group in improving psychological variable, self concept among college men.  

26. It was concluded that there was significant difference between isolated psychotonic training and control group in improving psychological variable, self concept among college men.

27. It was concluded that there was significant difference between combined training and control group in improving psychological variable, self concept among college men.

28. It was also found that there was significant improvement in  combined group than physical training group in improving psychological variable, self concept among college men.

29. It was concluded that there was significant difference between isolated physical training and control group in improving psychological variable, achievement motivation among college men.  

30. It was concluded that there was significant difference between isolated psychotonic training and control group in improving psychological variable, achievement motivation among college men.

31. It was concluded that there was significant difference between combined physical and psychotonic training and control group in improving psychological variable, achievement motivation among college men.

32. It was also found that there was significant improvement in physical training group than combined group in improving psychological variable, achievement motivation among college men.

33. It was concluded that there was no significant difference between isolated physical training and control group in altering psychological variable, anxiety among college men.  

34. It was concluded that there was significant difference between isolated psychotonic training and control group in altering psychological variable, anxiety among college men.

35. It was concluded that there was no significant difference between combined training and control group in altering psychological variable, anxiety among college men.

36. It was also found that psychotonic training was significantly better than physical training group in altering psychological variable, anxiety among college men.

5.3 RECOMMENDATIONS

The results of this research study indicated that physiological and performance adaptations  due to physical training, psychotonic training and combined physical training and psychotonic training contributed for selected physical fitness, physiological and psychological variables among college men students compared to control group. Based on the findings the following recommendations are made

1.  Physical directors and coaches can give equal importance to psychotonic training along with physical training for all round development of physical, physiological and psychological variables of college men students.
2.  It was also recommended to include psychotonic training in the physical education syllabus for college students.

5.4 SUGGESTIONS FOR FURTHER RESEARCH
1. A similar study may be conducted among college women students to find out the effect of isolated and combined physical training and psychotonic training.

2. A study with larger samples may be conducted to support the findings of this study.

3. A study may be conducted among players and athletes to find out the influence of isolated and combined physical and psychotonic training.

4. Similar study may be conducted in greater details to assess changes on biochemical variables along with selected physical, physiological and psychological variables.
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APPENDIX  A

SPORT ACHIEVEMENT MOTIVATION TEST

Sports Achievement Motivation Questionnaire (SAMQ) authored by Dr. M.L. Kamlesh (1993)
Name

College

DIRECTION :  WHAT YOU WISH TO ACHIEVE IN YOUR  SPORTS CAREER is an important proposition for you as a student as well as a player of some game sport.

Kindly tick the answer as you like without consulting others

1. I enjoy playing

a. Vigorous game(s)  b. game(s) which requires little physical effort.

2. As a player I like to be called

(a)  a well equipped players    (b).  a top scorer

3. In my life I would like to

(a) use sports as a profession   (b) use my sports achievements to get other benefits like an employment, admission etc.

4. I want to earn fame in sports

(a) by my hard work.    (b)  By working hard with the selectors.

5. During the holidays, I want

(a) to watch matches.   (b) To spend time in perfecting my game

6. I take pride in being called.

(a) a sportsman of fine manners.(b) a sportsman of perfect techniques and skills
7. It is my nature
(a)to just participate in sports rather than to compete.
(b) to take sports competitions seriously
8. I play the game
(a) to keep good health
(b) to earn a name in the world

9. I feel extremely unhappy when

(a) I lose a match.

(b) I lose my sports equipment or kit.

10. Generally I make friends with

(a) Those who are sportsmen though not influential
(b) Those who are highly influential but sportsmen of lesser ability.

11. I have a tendency to  concentrate

(a) Only one game
(b) On more than one game.

12. I feel my success depends upon

(a) my own hard work
(b) My friends or officials

13. I want to practice sports so that

(a) I may be selected to represent my school/state/nation.(b) so that I may keep fit.

14. I feel that winning in sport is

(a) Something to be proud of
(b)Everything for me.

15. I shall feel contented  if my team

(a) just win a match

(b) Crushes the opposite team

16. In near feature, I shall be

(a) a star sportsman

(b) a rich person

17. Generally I have a feeling that

(a) I must represent my country in my game/ sport
(b) I may achieve some success in sport activities.

18. Criticism on my performance

(a) helps me to work harder
(b) discourages me a great deal

19. I would like to

(a) Do much better than others
(b) do the best within my power

20. Generally I have a feeling
(a) That I would create a new record in my game/sports.



(b) That I shall retire before I reach the top in my game.

SIGNATURE






SCORE:

Key:


1-a                                           


2-b


3-b


4-a


5-b

6-a

7-b

8-b

9-a

10-a

11-a

12-a

13-a

14-b

15-b

16-a

17-b

18-a

19-b

20-a

APPENDIX B
SELF CONCEPT QUESTIONNAIRE

Mukta Rani Rastogi (1979)

Name

College


Self concept is an important proposition for you as a student as well as player of some Game/Sport.


This is meant to make you understand this proposition as well as know more in this direction.

Below are given certain statements to which you have respond with any of five answer viz Strongly Agree, Agree, Undecided, Disagree, and Strongly Disagree by making a tick mark in the appropriate box.

This has nothing to do with your examination.  Your response will be kept  Secret .  Complete all the statements without hesitation.  Finish the test as early as possible without boring too much over a statement.

1. I like and feel pretty good towards myself.

Strongly Agree/ Agree/Undecided/Disagree/Strongly Disagree

2. I often feel that my movements are clumsy

Strongly Agree/ Agree/Undecided/Disagree/Strongly Disagree

3. If given a chance, I could do something that would be of much benefit to the world.

Strongly Agree/ Agree/Undecided/Disagree/Strongly Disagree

4. I think of myself  as a successful person.

Strongly Agree/ Agree/Undecided/Disagree/Strongly Disagree

5. At times I am uncharitable to those who love men

Strongly Agree/ Agree/Undecided/Disagree/Strongly Disagree

6. I often feel I get blamed or punished when I don’t deserve it.

Strongly Agree/ Agree/Undecided/Disagree/Strongly Disagree

7. I find it hard to continue work when I do not get enough encouragement.

Strongly Agree/ Agree/Undecided/Disagree/Strongly Disagree
8. When upset emotionally, I take much time to recover.

Strongly Agree/ Agree/Undecided/Disagree/Strongly Disagree

9. Those who feel I am unwanted are important to me.

Strongly Agree/ Agree/Undecided/Disagree/Strongly Disagree

10. I am good as anyone else.

Strongly Agree/ Agree/Undecided/Disagree/Strongly Disagree









.

11. If I was young again I would try to the things which I could not do earlier.

Strongly Agree/ Agree/Undecided/Disagree/Strongly Disagree

12. The members of my family of ten take advice  and suggestion from me for over all matters.

Strongly Agree/ Agree/Undecided/Disagree/Strongly Disagree

13. When things go wrong I pity or blame myself.

Strongly Agree/ Agree/Undecided/Disagree/Strongly Disagree

14. I spend much of the time worrying over the future.

Strongly Agree/ Agree/Undecided/Disagree/Strongly Disagree

15. I have several time given up doing a thing because I thought too little of my ability.

Strongly Agree/ Agree/Undecided/Disagree/Strongly Disagree

16. I see it is a bad mistake to spend most of my time worrying for the future instead of I prefer to try to find some pleasure in a very pleasure moment.

Strongly Agree/ Agree/Undecided/Disagree/Strongly Disagree

17. I enjoy mixing with people.

Strongly Agree/ Agree/Undecided/Disagree/Strongly Disagree

18. At times I feel a painful sense of loneliness and want very much to share an experience with some one else.

Strongly Agree/ Agree/Undecided/Disagree/Strongly Disagree

19. When luck turns against me, I pray GOD to make it in favor of me.

Strongly Agree/ Agree/Undecided/Disagree/Strongly Disagree

20. I can recover easily and quickly from social blunders.

Strongly Agree/ Agree/Undecided/Disagree/Strongly Disagree


APPENDIX C
ANXIETY QUESTIONNAIRE

(Speilberger’s Trait Anxiety Questionnaire)
Sports Competitive Anxiety Index (SCAI) authored by C.D.Speilberger (1976).
Name







Age

	Stt. No
	Details of Statements
	Not At All
	Somewhat
	Moderately so
	Very much

	1
	I feel calm
	
	
	
	

	2
	I feel secure
	
	
	
	

	3
	I feel tensed
	
	
	
	

	4
	I feel regretful
	
	
	
	

	5
	I feel at easy
	
	
	
	

	6
	I feel upset
	
	
	
	

	7
	I am presently worrying over 

Possible misfortunes
	
	
	
	

	8
	I feel rested
	
	
	
	

	9
	I feel anxious
	
	
	
	

	10
	I feel comfortable
	
	
	
	

	11
	I am self confident
	
	
	
	

	12
	I feel nervous
	
	
	
	

	13
	I feel jittery
	
	
	
	

	14
	I feel 'high string'
	
	
	
	

	15
	I am relaxed
	
	
	
	

	16
	I am content
	
	
	
	

	17
	I am worried
	
	
	
	

	18
	I feel over excited and ratted
	
	
	
	

	19
	I feel joyful
	
	
	
	

	20
	I feel pleasant
	
	
	
	


APPENDIX D

RAW SCORES ON SPEED
	S.No
	Physical Fitness Training Group
	Psychotonic Training Group
	Combined Training Group
	Control Group

	
	Initial
	Final
	Initial
	Final
	Initial
	Final
	Initial
	Final

	1
	6.9
	7.1
	7.4
	7.1
	7.1
	6.8
	6.9
	6.9

	2
	7.2
	7.1
	7.1
	6.9
	7.0
	6.8
	7.0
	7.1

	3
	7.4
	7.0
	6.9
	6.6
	7.3
	7.1
	7.2
	7.2

	4
	7.3
	6.7
	7.2
	7.1
	6.9
	6.9
	7.1
	7.1

	5
	6.9
	7.0
	7.2
	7.0
	6.8
	6.6
	7.3
	7.3

	6
	7.3
	7.0
	7.4
	7.2
	7.2
	6.8
	7.0
	6.9

	7
	7.1
	7.1
	7.3
	7.1
	7.4
	7.0
	7.1
	7.0

	8
	7.2
	7.1
	7.1
	6.9
	7.0
	6.8
	7.0
	7.1

	9
	7.4
	7.0
	6.9
	6.6
	7.3
	7.1
	7.2
	7.2

	10
	7.3
	6.7
	7.2
	7.1
	6.9
	6.9
	7.1
	7.1

	11
	6.9
	7.0
	7.2
	7.0
	6.8
	6.6
	7.3
	7.3

	12
	7.3
	6.7
	7.1
	7.1
	6.9
	6.9
	7.1
	7.1

	13
	6.9
	7.0
	7.3
	6.9
	7.1
	6.6
	7.3
	7.3

	14
	7.3
	7.0
	6.9
	7.1
	7.2
	6.8
	7.0
	6.9

	15
	7.1
	7.1
	6.8
	6.8
	7.1
	7.0
	7.1
	7.0

	16
	6.9
	7.2
	7.4
	7.1
	7.3
	6.8
	6.9
	6.9

	17
	7.3
	7.0
	7.3
	6.9
	7.2
	6.8
	7.0
	6.9

	18
	6.9
	7.2
	7.4
	7.0
	7.2
	6.8
	6.9
	6.9

	19
	7.2
	7.1
	7.2
	7.1
	7.2
	6.7
	7.0
	7.1

	20
	7.4
	7.3
	7.2
	6.7
	7.2
	7.1
	7.2
	7.2

	21
	7.4
	7.0
	7.2
	7.1
	7.0
	7.1
	7.2
	7.2

	22
	7.3
	6.7
	7.1
	7.1
	6.9
	6.9
	7.1
	7.1

	23
	6.9
	7.0
	7.3
	6.9
	7.1
	6.6
	7.3
	7.3

	24
	7.3
	7.0
	6.9
	7.1
	7.2
	6.8
	7.0
	6.9

	25
	7.1
	7.1
	6.8
	6.8
	7.1
	7.0
	7.1
	7.0

	26
	6.9
	7.2
	7.4
	7.1
	7.3
	6.8
	6.9
	6.9

	27
	7.3
	7.0
	7.3
	6.9
	7.2
	6.8
	7.0
	6.9

	28
	7.1
	7.1
	6.9
	6.6
	7.4
	7.0
	7.1
	7.0

	29
	6.9
	7.2
	7.3
	7.2
	7.3
	6.8
	6.9
	6.9

	30
	7.2
	7.1
	6.9
	6.6
	6.9
	6.7
	7.0
	7.1


APPENDIX E
RAW SCORES ON AGILITY
	S.No
	Physical Fitness Training Group
	Psychotonic Training Group
	Combined Training Group
	Control Group

	
	Initial
	Final
	Initial
	Final
	Initial
	Final
	Initial
	Final

	1
	10.7
	10.2
	11.9
	11.3
	11.1
	9.8
	11.4
	11.4

	2
	10.4
	10.2
	11.0
	10.2
	10.6
	9.9
	11.1
	11.1

	3
	10.7
	9.7
	10.7
	10.4
	10.3
	9.6
	11.2
	11.3

	4
	11.0
	10.2
	11.0
	10.2
	10.6
	10.2
	11.2
	11.2

	5
	10.4
	10.2
	10.4
	9.4
	11.4
	9.4
	11.6
	11.0

	6
	11.0
	9.9
	11.0
	10.6
	10.5
	10.1
	11.1
	11.1

	7
	11.9
	10.4
	11.9
	11.2
	10.4
	10.2
	10.5
	10.7

	8
	10.4
	10.2
	11.0
	10.2
	10.6
	9.9
	11.1
	11.1

	9
	10.7
	9.7
	10.7
	10.4
	10.3
	9.6
	11.2
	11.3

	10
	11.0
	10.2
	11.0
	10.2
	10.6
	10.2
	11.2
	11.2

	11
	10.9
	11.2
	10.9
	10.2
	11.3
	10.2
	11.6
	11.0

	12
	10.4
	10.2
	10.4
	9.9
	10.6
	9.9
	11.1
	11.1

	13
	10.7
	9.7
	10.7
	10.2
	10.3
	9.6
	10.8
	10.8

	14
	11.0
	10.2
	11.0
	10.2
	10.6
	10.2
	10.9
	10.9

	15
	10.4
	10.2
	10.4
	9.4
	11.4
	9.4
	10.1
	10.1

	16
	11.0
	9.9
	11.0
	10.1
	10.5
	10.1
	10.2
	10.1

	17
	10.4
	10.2
	11.0
	10.2
	10.6
	9.9
	11.1
	11.1

	18
	11.0
	10.4
	11.0
	10.2
	10.4
	10.2
	11.2
	11.3

	19
	10.7
	10.3
	10.7
	10.1
	10.3
	10.1
	11.2
	11.2

	20
	10.9
	11.2
	10.9
	10.2
	11.3
	10.2
	11.6
	11.0

	21
	10.4
	10.2
	10.4
	9.9
	10.6
	9.9
	11.1
	11.1

	22
	10.7
	9.7
	10.7
	10.2
	10.3
	9.6
	10.8
	10.8

	23
	11.0
	10.2
	11.0
	10.2
	10.6
	10.2
	10.9
	10.9

	24
	10.4
	10.2
	10.4
	9.4
	11.4
	9.4
	10.1
	10.1

	25
	11.0
	9.9
	11.0
	10.1
	10.5
	10.1
	10.2
	10.1

	26
	11.9
	10.4
	10.6
	10.2
	10.4
	10.2
	10.5
	10.7

	27
	11.0
	10.4
	11.4
	10.2
	10.4
	10.2
	11.2
	11.3

	28
	10.7
	10.3
	10.5
	10.2
	10.3
	10.1
	11.2
	11.2

	29
	10.9
	10.2
	10.4
	10.4
	10.6
	10.2
	10.9
	10.9

	30
	10.4
	10.2
	10.4
	10.4
	11.4
	9.9
	10.1
	10.1


APPENDIX F
RAW SCORES ON CARDIOVASCULAR ENDURANCE
	S.No
	Physical Fitness Training Group
	Psychotonic Training Group
	Combined Training Group
	Control Group

	
	Initial
	Final
	Initial
	Final
	Initial
	Final
	Initial
	Final

	1
	2210.0
	2300.0
	2090.0
	2350.0
	2170.0
	2350.0
	1960.0
	2100.0

	2
	2170.0
	2250.0
	1960.0
	2250.0
	2190.0
	2250.0
	2210.0
	2210.0

	3
	2070.0
	2170.0
	2015.0
	2250.0
	1960.0
	2150.0
	2170.0
	2170.0

	4
	2100.0
	2200.0
	2210.0
	2350.0
	1950.0
	2000.0
	2070.0
	2100.0

	5
	2080.0
	2300.0
	2070.0
	2170.0
	2210.0
	2350.0
	2500.0
	2500.0

	6
	1960.0
	2250.0
	2170.0
	2250.0
	2100.0
	2350.0
	1950.0
	2050.0

	7
	2015.0
	2250.0
	2090.0
	2350.0
	2080.0
	2250.0
	1960.0
	1960.0

	8
	2210.0
	2350.0
	1960.0
	2250.0
	2170.0
	2380.0
	2050.0
	2100.0

	9
	2070.0
	2170.0
	2070.0
	2270.0
	1960.0
	2150.0
	2170.0
	2170.0

	10
	2100.0
	2200.0
	2100.0
	2350.0
	1950.0
	2000.0
	2070.0
	2100.0

	11
	2080.0
	2300.0
	2080.0
	2250.0
	2210.0
	2350.0
	2500.0
	2500.0

	12
	2070.0
	2170.0
	2015.0
	2250.0
	1960.0
	2150.0
	2170.0
	2170.0

	13
	2100.0
	2200.0
	2210.0
	2350.0
	1950.0
	2000.0
	2070.0
	2100.0

	14
	2080.0
	2300.0
	2070.0
	2170.0
	2210.0
	2350.0
	2500.0
	2500.0

	15
	1960.0
	2250.0
	2170.0
	2250.0
	2100.0
	2350.0
	1950.0
	2050.0

	16
	2170.0
	2250.0
	2100.0
	2200.0
	2250.0
	2450.0
	2080.0
	2100.0

	17
	2090.0
	2350.0
	2080.0
	2300.0
	2070.0
	2270.0
	2170.0
	2170.0

	18
	1960.0
	2250.0
	2170.0
	2250.0
	2100.0
	2350.0
	1950.0
	2050.0

	19
	2015.0
	2250.0
	2090.0
	2350.0
	2080.0
	2250.0
	1960.0
	1960.0

	20
	2210.0
	2350.0
	1960.0
	2250.0
	2170.0
	2380.0
	2050.0
	2100.0

	21
	2070.0
	2170.0
	2070.0
	2270.0
	1960.0
	2150.0
	2170.0
	2170.0

	22
	2100.0
	2200.0
	2100.0
	2350.0
	1950.0
	2000.0
	2070.0
	2100.0

	23
	2080.0
	2300.0
	2080.0
	2250.0
	2210.0
	2350.0
	2500.0
	2500.0

	24
	2170.0
	2250.0
	2170.0
	2380.0
	2250.0
	2450.0
	2080.0
	2100.0

	25
	2090.0
	2350.0
	1960.0
	2150.0
	2070.0
	2270.0
	2170.0
	2170.0

	26
	1960.0
	2250.0
	1950.0
	2000.0
	2100.0
	2350.0
	1950.0
	2050.0

	27
	2015.0
	2250.0
	2210.0
	2350.0
	2080.0
	2250.0
	1960.0
	1960.0

	28
	2100.0
	2200.0
	2250.0
	2450.0
	1950.0
	2000.0
	2070.0
	2100.0

	29
	2080.0
	2300.0
	2070.0
	2270.0
	2210.0
	2350.0
	2500.0
	2500.0

	30
	2170.0
	2250.0
	2100.0
	2350.0
	2250.0
	2450.0
	2080.0
	2100.0


APPENDIX G
RAW SCORES ON RESTING PULSE RATE
	S.No
	Physical Fitness Training Group
	Psychotonic Training Group
	Combined Training Group
	Control Group

	
	Initial
	Final
	Initial
	Final
	Initial
	Final
	Initial
	Final

	1
	72.0
	70.0
	74.0
	71.0
	66.0
	67.0
	73.0
	73.0

	2
	76.0
	69.0
	74.0
	71.0
	75.0
	71.0
	74.0
	71.0

	3
	73.0
	72.0
	75.0
	69.0
	72.0
	67.0
	74.0
	74.0

	4
	70.0
	71.0
	73.0
	70.0
	76.0
	71.0
	73.0
	73.0

	5
	75.0
	69.0
	71.0
	73.0
	71.0
	72.0
	74.0
	74.0

	6
	76.0
	69.0
	74.0
	71.0
	75.0
	71.0
	74.0
	71.0

	7
	73.0
	72.0
	75.0
	69.0
	72.0
	67.0
	74.0
	74.0

	8
	70.0
	71.0
	73.0
	70.0
	76.0
	71.0
	73.0
	73.0

	9
	72.0
	72.0
	74.0
	71.0
	73.0
	65.0
	76.0
	76.0

	10
	75.0
	70.0
	75.0
	69.0
	71.0
	70.0
	71.0
	75.0

	11
	70.0
	71.0
	73.0
	70.0
	74.0
	71.0
	72.0
	72.0

	12
	74.0
	71.0
	74.0
	71.0
	70.0
	65.0
	73.0
	73.0

	13
	70.0
	69.0
	70.0
	74.0
	71.0
	72.0
	74.0
	74.0

	14
	73.0
	70.0
	71.0
	72.0
	74.0
	70.0
	75.0
	72.0

	15
	76.0
	69.0
	74.0
	71.0
	75.0
	71.0
	74.0
	71.0

	16
	73.0
	70.0
	73.0
	70.0
	74.0
	70.0
	70.0
	72.0

	17
	71.0
	73.0
	74.0
	71.0
	75.0
	70.0
	71.0
	69.0

	18
	72.0
	72.0
	74.0
	71.0
	73.0
	65.0
	76.0
	76.0

	19
	75.0
	70.0
	75.0
	69.0
	71.0
	70.0
	71.0
	75.0

	20
	70.0
	71.0
	73.0
	70.0
	74.0
	71.0
	72.0
	72.0

	21
	74.0
	71.0
	74.0
	71.0
	70.0
	65.0
	73.0
	73.0

	22
	70.0
	69.0
	70.0
	74.0
	71.0
	72.0
	74.0
	74.0

	23
	73.0
	70.0
	71.0
	72.0
	74.0
	70.0
	75.0
	72.0

	24
	71.0
	73.0
	74.0
	69.0
	75.0
	70.0
	69.0
	69.0

	25
	74.0
	72.0
	75.0
	70.0
	73.0
	71.0
	76.0
	76.0

	26
	73.0
	70.0
	71.0
	65.0
	71.0
	70.0
	72.0
	75.0

	27
	69.0
	70.0
	74.0
	71.0
	74.0
	68.0
	75.0
	72.0

	28
	71.0
	73.0
	71.0
	62.0
	75.0
	70.0
	74.0
	69.0

	29
	68.0
	72.0
	71.0
	72.0
	73.0
	71.0
	76.0
	76.0

	30
	73.0
	70.0
	74.0
	68.0
	71.0
	70.0
	72.0
	75.0


APPENDIX H
RAW SCORES ON VITAL CAPACITY
	S.No
	Physical Fitness Training Group
	Psychotonic Training Group
	Combined Training Group
	Control Group

	
	Initial
	Final
	Initial
	Final
	Initial
	Final
	Initial
	Final

	1
	3550.0
	3600.0
	3250.0
	3425.0
	3750.0
	3950.0
	3250.0
	3300.0

	2
	3350.0
	3400.0
	2850.0
	3050.0
	3050.0
	3225.0
	2850.0
	2850.0

	3
	3650.0
	3700.0
	4450.0
	4750.0
	2750.0
	2925.0
	4050.0
	4350.0

	4
	3850.0
	3950.0
	3350.0
	3525.0
	3150.0
	3350.0
	3350.0
	3350.0

	5
	3950.0
	4050.0
	3650.0
	3850.0
	3900.0
	4075.0
	2550.0
	3600.0

	6
	3350.0
	3400.0
	2850.0
	3050.0
	3050.0
	3225.0
	2850.0
	2850.0

	7
	3650.0
	3700.0
	4450.0
	4750.0
	2750.0
	2925.0
	4050.0
	4350.0

	8
	3850.0
	3950.0
	3350.0
	3525.0
	3150.0
	3350.0
	3350.0
	3350.0

	9
	3850.0
	3750.0
	3850.0
	4100.0
	3150.0
	3350.0
	4050.0
	4000.0

	10
	3950.0
	4000.0
	3950.0
	4125.0
	3250.0
	3425.0
	3550.0
	3750.0

	11
	2850.0
	3050.0
	3450.0
	3650.0
	2850.0
	3050.0
	3850.0
	3750.0

	12
	4750.0
	4750.0
	3950.0
	4000.0
	4450.0
	4750.0
	3950.0
	3850.0

	13
	3350.0
	3400.0
	2850.0
	3050.0
	3350.0
	3525.0
	3450.0
	3550.0

	14
	3450.0
	3550.0
	4750.0
	4750.0
	3650.0
	3850.0
	3150.0
	3150.0

	15
	3850.0
	3950.0
	3350.0
	3400.0
	3850.0
	4050.0
	3900.0
	3750.0

	16
	4050.0
	4150.0
	3850.0
	4050.0
	3450.0
	3650.0
	3850.0
	3850.0

	17
	3750.0
	3800.0
	3950.0
	4150.0
	2950.0
	3125.0
	3950.0
	3950.0

	18
	3850.0
	3750.0
	3850.0
	4100.0
	3150.0
	3350.0
	4050.0
	4000.0

	19
	3950.0
	4000.0
	3950.0
	4125.0
	3250.0
	3425.0
	3550.0
	3750.0

	20
	2850.0
	3050.0
	3450.0
	3650.0
	2850.0
	3050.0
	3850.0
	3750.0

	21
	4750.0
	4750.0
	3950.0
	4000.0
	4450.0
	4750.0
	3950.0
	3850.0

	22
	3350.0
	3400.0
	2850.0
	3050.0
	3350.0
	3525.0
	3450.0
	3550.0

	23
	3450.0
	3550.0
	4750.0
	4750.0
	3650.0
	3850.0
	3150.0
	3150.0

	24
	3850.0
	3950.0
	3350.0
	3400.0
	3850.0
	4050.0
	3900.0
	3750.0

	25
	4150.0
	4350.0
	3450.0
	3550.0
	3950.0
	4150.0
	3450.0
	3450.0

	26
	2850.0
	3150.0
	3850.0
	3950.0
	4050.0
	4225.0
	2950.0
	3050.0

	27
	3750.0
	3950.0
	4150.0
	4350.0
	3750.0
	3925.0
	3150.0
	3200.0

	28
	4050.0
	4150.0
	3050.0
	3250.0
	3450.0
	3650.0
	3850.0
	3850.0

	29
	3750.0
	3800.0
	2750.0
	2950.0
	2950.0
	3125.0
	3950.0
	3950.0

	30
	3850.0
	3750.0
	2650.0
	2750.0
	3150.0
	3350.0
	4050.0
	4000.0


APPENDIX I
RAW SCORES ON MEAN ARTERIAL BLOOD PRESSURE
	S.No
	Physical Fitness Training Group
	Psychotonic Training Group
	Combined Training Group
	Control Group

	
	Initial
	Final
	Initial
	Final
	Initial
	Final
	Initial
	Final

	1
	100.5
	98.5
	97.5
	100.0
	102.0
	97.0
	99.0
	98.5

	2
	96.0
	96.5
	95.5
	98.0
	96.0
	94.0
	101.5
	96.5

	3
	102.5
	99.5
	84.0
	94.0
	95.5
	99.0
	84.5
	87.5

	4
	100.0
	101.0
	98.5
	99.5
	98.0
	94.0
	86.0
	86.0

	5
	101.0
	99.0
	98.5
	100.0
	93.5
	97.5
	98.5
	99.0

	6
	99.0
	99.5
	98.5
	99.0
	96.0
	99.0
	97.5
	98.5

	7
	98.5
	98.5
	87.0
	95.0
	98.0
	93.5
	88.0
	90.5

	8
	102.0
	97.0
	99.0
	100.0
	98.0
	100.0
	95.5
	93.5

	9
	96.0
	94.0
	85.0
	94.0
	100.0
	103.0
	98.5
	98.5

	10
	95.5
	99.0
	90.5
	97.5
	96.5
	95.0
	87.5
	90.0

	11
	98.0
	94.0
	96.0
	101.0
	101.0
	97.0
	101.5
	101.5

	12
	93.5
	97.5
	98.5
	99.0
	98.5
	97.0
	96.0
	94.5

	13
	96.0
	99.0
	93.5
	97.5
	93.0
	99.0
	96.5
	96.5

	14
	98.0
	93.5
	94.0
	93.5
	101.0
	99.0
	97.0
	97.5

	15
	98.0
	100.0
	86.5
	95.5
	99.0
	99.5
	91.0
	89.0

	16
	100.0
	103.0
	87.5
	100.0
	84.0
	94.0
	89.0
	88.5

	17
	96.5
	95.0
	93.0
	95.5
	98.5
	99.5
	90.5
	90.5

	18
	101.0
	97.0
	84.5
	99.0
	98.5
	100.0
	95.0
	94.0

	19
	98.5
	97.0
	94.0
	97.5
	98.5
	99.0
	96.0
	98.5

	20
	93.0
	99.0
	96.5
	103.0
	87.0
	95.0
	92.0
	92.5

	21
	101.0
	99.0
	98.5
	99.5
	99.0
	100.0
	86.0
	86.0

	22
	99.0
	99.5
	98.5
	100.0
	85.0
	94.0
	98.5
	99.0

	23
	98.5
	98.5
	98.5
	99.0
	90.5
	97.5
	97.5
	98.5

	24
	102.0
	97.0
	87.0
	95.0
	96.0
	101.0
	88.0
	90.5

	25
	96.0
	94.0
	99.0
	100.0
	98.5
	99.0
	95.5
	93.5

	26
	95.5
	99.0
	85.0
	94.0
	93.5
	97.5
	98.5
	98.5

	27
	98.0
	94.0
	90.5
	97.5
	94.0
	93.5
	87.5
	90.0

	28
	101.0
	99.0
	96.0
	101.0
	86.5
	95.5
	101.5
	101.5

	29
	99.0
	99.5
	98.5
	99.0
	87.5
	100.0
	96.0
	94.5

	30
	98.5
	98.5
	93.5
	97.5
	93.0
	95.5
	96.5
	96.5


APPENDIX J
RAW SCORES ON ANXIETY
	S.No
	Physical Fitness Training Group
	Psychotonic Training Group
	Combined Training Group
	Control Group

	
	Initial
	Final
	Initial
	Final
	Initial
	Final
	Initial
	Final

	1
	51.0
	49.0
	50.0
	48.0
	49.0
	44.0
	53.0
	52.0

	2
	53.0
	50.0
	53.0
	52.0
	52.0
	49.0
	49.0
	48.0

	3
	48.0
	51.0
	52.0
	45.0
	50.0
	48.0
	66.0
	63.0

	4
	58.0
	53.0
	66.0
	60.0
	56.0
	54.0
	57.0
	58.0

	5
	49.0
	49.0
	57.0
	51.0
	50.0
	49.0
	31.0
	35.0

	6
	52.0
	50.0
	56.0
	54.0
	51.0
	48.0
	64.0
	61.0

	7
	52.0
	49.0
	55.0
	49.0
	52.0
	53.0
	47.0
	47.0

	8
	50.0
	48.0
	58.0
	54.0
	50.0
	50.0
	55.0
	52.0

	9
	51.0
	53.0
	54.0
	52.0
	53.0
	48.0
	62.0
	61.0

	10
	51.0
	54.0
	50.0
	48.0
	52.0
	51.0
	59.0
	47.0

	11
	67.0
	57.0
	51.0
	45.0
	66.0
	60.0
	53.0
	52.0

	12
	57.0
	55.0
	51.0
	44.0
	57.0
	55.0
	60.0
	55.0

	13
	53.0
	50.0
	53.0
	52.0
	52.0
	49.0
	49.0
	48.0

	14
	48.0
	51.0
	52.0
	45.0
	50.0
	48.0
	66.0
	63.0

	15
	58.0
	53.0
	66.0
	60.0
	56.0
	54.0
	57.0
	58.0

	16
	56.0
	50.0
	58.0
	53.0
	56.0
	52.0
	53.0
	50.0

	17
	52.0
	50.0
	56.0
	54.0
	51.0
	48.0
	64.0
	61.0

	18
	52.0
	49.0
	55.0
	49.0
	52.0
	53.0
	47.0
	47.0

	19
	50.0
	48.0
	58.0
	54.0
	50.0
	50.0
	55.0
	52.0

	20
	51.0
	53.0
	54.0
	52.0
	53.0
	48.0
	62.0
	61.0

	21
	51.0
	54.0
	50.0
	48.0
	52.0
	51.0
	59.0
	47.0

	22
	67.0
	57.0
	51.0
	45.0
	66.0
	60.0
	53.0
	52.0

	23
	57.0
	55.0
	51.0
	44.0
	57.0
	55.0
	60.0
	55.0

	24
	59.0
	55.0
	67.0
	57.0
	58.0
	53.0
	59.0
	59.0

	25
	58.0
	53.0
	57.0
	55.0
	56.0
	54.0
	56.0
	53.0

	26
	53.0
	52.0
	59.0
	55.0
	55.0
	53.0
	52.0
	51.0

	27
	56.0
	51.0
	58.0
	53.0
	58.0
	54.0
	52.0
	55.0

	28
	51.0
	52.0
	53.0
	48.0
	54.0
	52.0
	53.0
	52.0

	29
	52.0
	50.0
	56.0
	51.0
	54.0
	53.0
	64.0
	61.0

	30
	52.0
	49.0
	51.0
	48.0
	54.0
	53.0
	47.0
	47.0


APPENDIX K
RAW SCORES ON ACHIEVEMENT MOTIVATION
	S.No
	Physical Fitness Training Group
	Psychotonic Training Group
	Combined Training Group
	Control Group

	
	Initial
	Final
	Initial
	Final
	Initial
	Final
	Initial
	Final

	1
	26.0
	32.0
	24.0
	28.0
	16.0
	18.0
	22.0
	24.0

	2
	26.0
	30.0
	26.0
	30.0
	32.0
	34.0
	20.0
	22.0

	3
	26.0
	30.0
	24.0
	28.0
	12.0
	16.0
	18.0
	18.0

	4
	24.0
	26.0
	28.0
	32.0
	16.0
	18.0
	14.0
	16.0

	5
	24.0
	28.0
	26.0
	30.0
	20.0
	22.0
	18.0
	18.0

	6
	24.0
	28.0
	24.0
	26.0
	26.0
	28.0
	32.0
	32.0

	7
	20.0
	22.0
	26.0
	30.0
	26.0
	28.0
	34.0
	34.0

	8
	24.0
	28.0
	22.0
	26.0
	20.0
	24.0
	26.0
	26.0

	9
	26.0
	30.0
	26.0
	28.0
	24.0
	26.0
	24.0
	24.0

	10
	30.0
	34.0
	24.0
	28.0
	24.0
	26.0
	22.0
	22.0

	11
	24.0
	26.0
	14.0
	16.0
	20.0
	22.0
	20.0
	20.0

	12
	18.0
	22.0
	18.0
	20.0
	36.0
	38.0
	16.0
	16.0

	13
	26.0
	28.0
	32.0
	34.0
	26.0
	28.0
	32.0
	32.0

	14
	26.0
	30.0
	24.0
	28.0
	12.0
	16.0
	18.0
	18.0

	15
	24.0
	26.0
	28.0
	32.0
	16.0
	18.0
	14.0
	16.0

	16
	24.0
	28.0
	26.0
	30.0
	20.0
	22.0
	18.0
	18.0

	17
	20.0
	22.0
	26.0
	30.0
	26.0
	28.0
	34.0
	34.0

	18
	24.0
	28.0
	22.0
	26.0
	20.0
	24.0
	26.0
	26.0

	19
	26.0
	30.0
	26.0
	28.0
	24.0
	26.0
	24.0
	24.0

	20
	30.0
	34.0
	24.0
	28.0
	24.0
	26.0
	22.0
	22.0

	21
	24.0
	26.0
	14.0
	16.0
	20.0
	22.0
	20.0
	20.0

	22
	18.0
	22.0
	18.0
	20.0
	36.0
	38.0
	16.0
	16.0

	23
	26.0
	28.0
	32.0
	34.0
	26.0
	28.0
	32.0
	32.0

	24
	26.0
	30.0
	34.0
	36.0
	20.0
	24.0
	12.0
	16.0

	25
	18.0
	22.0
	26.0
	28.0
	26.0
	28.0
	16.0
	16.0

	26
	16.0
	20.0
	24.0
	26.0
	22.0
	24.0
	20.0
	20.0

	27
	32.0
	32.0
	22.0
	24.0
	20.0
	22.0
	26.0
	26.0

	28
	24.0
	28.0
	20.0
	24.0
	20.0
	22.0
	26.0
	26.0

	29
	26.0
	30.0
	16.0
	18.0
	20.0
	24.0
	20.0
	20.0

	30
	18.0
	24.0
	32.0
	34.0
	18.0
	20.0
	24.0
	24.0


APPENDIX L
RAW SCORES ON SELF CONCEPT
	S.No
	Physical Fitness Training Group
	Psychotonic Training Group
	Combined Training Group
	Control Group

	
	Initial
	Final
	Initial
	Final
	Initial
	Final
	Initial
	Final

	1
	49.0
	52.0
	42.0
	45.0
	62.0
	65.0
	53.0
	55.0

	2
	46.0
	49.0
	56.0
	59.0
	60.0
	63.0
	53.0
	53.0

	3
	42.0
	45.0
	60.0
	63.0
	44.0
	50.0
	58.0
	60.0

	4
	49.0
	52.0
	51.0
	54.0
	49.0
	52.0
	45.0
	48.0

	5
	55.0
	58.0
	47.0
	50.0
	62.0
	65.0
	38.0
	38.0

	6
	42.0
	45.0
	42.0
	45.0
	41.0
	45.0
	57.0
	60.0

	7
	48.0
	51.0
	66.0
	67.0
	57.0
	58.0
	47.0
	47.0

	8
	49.0
	52.0
	40.0
	45.0
	43.0
	48.0
	44.0
	48.0

	9
	43.0
	46.0
	46.0
	50.0
	57.0
	60.0
	45.0
	45.0

	10
	46.0
	49.0
	56.0
	59.0
	60.0
	63.0
	53.0
	53.0

	11
	42.0
	45.0
	60.0
	63.0
	44.0
	50.0
	58.0
	60.0

	12
	49.0
	52.0
	51.0
	54.0
	49.0
	52.0
	45.0
	48.0

	13
	56.0
	59.0
	48.0
	51.0
	66.0
	67.0
	46.0
	46.0

	14
	60.0
	63.0
	49.0
	52.0
	40.0
	45.0
	49.0
	52.0

	15
	51.0
	54.0
	43.0
	46.0
	46.0
	50.0
	58.0
	58.0

	16
	47.0
	50.0
	58.0
	61.0
	35.0
	45.0
	49.0
	52.0

	17
	42.0
	45.0
	41.0
	45.0
	44.0
	47.0
	53.0
	53.0

	18
	60.0
	63.0
	49.0
	52.0
	40.0
	45.0
	49.0
	52.0

	19
	51.0
	54.0
	43.0
	46.0
	46.0
	50.0
	58.0
	58.0

	20
	47.0
	50.0
	58.0
	61.0
	35.0
	45.0
	49.0
	52.0

	21
	42.0
	45.0
	41.0
	45.0
	44.0
	47.0
	53.0
	53.0

	22
	48.0
	51.0
	66.0
	67.0
	57.0
	58.0
	47.0
	47.0

	23
	49.0
	52.0
	40.0
	45.0
	43.0
	48.0
	44.0
	48.0

	24
	43.0
	46.0
	46.0
	50.0
	57.0
	60.0
	45.0
	45.0

	25
	58.0
	61.0
	35.0
	45.0
	61.0
	64.0
	48.0
	50.0

	26
	49.0
	52.0
	44.0
	47.0
	62.0
	65.0
	53.0
	55.0

	27
	46.0
	49.0
	57.0
	58.0
	60.0
	63.0
	53.0
	53.0

	28
	42.0
	45.0
	43.0
	48.0
	44.0
	50.0
	58.0
	60.0

	29
	49.0
	52.0
	57.0
	60.0
	49.0
	52.0
	45.0
	48.0

	30
	55.0
	58.0
	61.0
	64.0
	62.0
	65.0
	38.0
	38.0
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