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“The best teachers inspire people to teach themselves” - Professor Sanjib Mridha 

 

EDITORIAL 

 

 ANUSHILAN - Journal of Physical Education, Yoga and Sports is a platform that aims 

to bring academic and research endeavours into the public domain.Its publication is thefirst 

step towards discovering the many unknown miles. Essentially a research journal concerned 

with the domains of Physical Education, Yoga, and Sports, it can be also be viewed from the 

universal goal of‘good life’. 

 The journal is not the first of its kind. Not that there is a dearth of journals in inculcating 

knowledge aiming at good life, but the aim behind publishing ANUSHILAN is quite 

different.ANUSHILAN, a Bengali term,can be loosely translated to mean ‘exercise’. It is 

contextually similar vis-a-vis the law of exercise — one of the three fundamental laws of 

learning. However, the term ANUSHILAN can be metaphorically related to the Indian 

independence movement, as patriotic youths with the moral support from across the colonial 

Indian population opened an action committee under the same name. 

 The inspiration behind publishing ANUSHILAN are threefold. Firstly, the primary 

objective of publishing a research journal for the inculcation and dissemination of evidence 

based knowledge across different fields of academic enquiry. Secondly, the precursor of 

Jadavpur University — National Council of Education — established in 1905, with the first 

President being Rabindranath Tagore, and Aurobindo Ghosh as the founder principal, had an 

immense contribution in formulating the  idea of a new India - particularly in the domains of 

education — physical, moral, social, philosophical and spiritual. These two philosophers 

promoted nationalism within the broad ambit of internationalism. Thirdly, every individual (or 

group) tend to grow, fuelled by an intrinsic need for the same. Publishing the journal, hence, 

becomes an exercise in equanimity.  

 In 1978, UNESCO declaredthat Physical Education and Sportsfall within the definition 

of  fundamental rights, as they were deemed necessary in matters of survival need, safety need, 

health need and wellness need, i.e. discourses we can hardly ignore in our understanding of a 

‘good life’.Later in 2015, it expanded this rights-based understanding to include Physical 

Activity as well. 

 I thank all the contributing authorsand others directly or indirectly associated with the 

publication of this journal. I thank the Jadavpur University administration and the University 

communities for creating a congenial environment that helped in thepublication of the issue, 

notwithstanding the pandemic. 

 

          

1st July 2020                                                                    Professor Sanjib Mridha 

Jadavpur University      Editor-in Chief 

   ANUSHILAN - Journal of Physical Education, Yoga and Sports  
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SOCIETY TEACHER AND TEACHER EDUCATION 
 

Professor Sudip Sundar Das 

Department of Physical Education 

Jadavpur University 

Kolkata-700032 

 

 

Education must be brought out of the child's own intellectual and moral capacities to 

their highest possible value and must be based on the psychology of the child-nature. The basic 

aim of education is to promote the necessary knowledge and understanding of the social and 

cultural system, to ensure the moral, psychological, and intellectual development of learners'. 

The development of knowledge and understanding will develop an educand personality with 

his social environment. Education also develops a proper sense of civic consciousness and 

social solidarity of the child for a healthy and better living. Great Indian intellectuals had 

substantive and thought-provoking concepts on education Rabindra Nath Tagore has indicated 

that education is uncovering of the inner self or the soul. It is an unfoldment of all the innate 

potentialities or energies of the individual. Education is the fullest development of the 

individual body, mind, and soul.  

Swami Vivekananda a great philosopher believes that “education is the manifestation 

of the perfection already in man”. “Perfection is already inherent in man, and education is the 

manifestation of the same”. Education is not information giving artificial manner. Education is 

spontaneous and positive to discover the knowledge which resides within the child. The end of 

all education, all training should be man-making. 

Mahatma Gandhi ‘the father of the Nation ’said that true education is that which draws 

out and stimulates the intellectual and physical faculties of the children. A sound education, he 

believed, should produce educated and useful citizens. Gandhiji believes “No society can 

progress without individual development, and no individual can progress without social 

advancement 

 

Society and Education  

Society is an educational institution that educates human souls to reach perfection. 

Within the social atmosphere maturing of human beings through certain rules and regulations. 

Society therefore through its various rules and regulations tries to shape the crude human nature 

into a more refined one and for this purpose best instrument is education. Civil society is an 

important sociological factor, which determines the education of any country at any time. 

Society has the most comprehensive impact on education. Society has certain expectations 

from all its members. These expectations can be best served through education. Expectations 

are traditional (subject content-knowledge), transactional (practical of cognitive 

competencies), and transformational (ability to perform effectively in a variety of life role) 

outcomes Alexander (2007a) says societal and cultural ideas can locate teaching through the 

community (from family and locality), culture(collective ideas, values, customs, etc) and self 

(identity of a person). 

Though society is an informal institution to channelize human beings formal educational 

institutions have been evolved to channelize society. 
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Recommendations of the Kothari Education Commission(1966) mentioned that Education has 

a very extensive role to play in changing men and society. It has to be entirely reformed and 

related to the life, needs, and aspirations of the people so that it may serve as a powerful tool 

to the social, economic, and cultural transformation.  

The teaching-learning practice in the classroom arouses curiosity and eagerness among 

children. It is an important consideration that if learning is not happening properly, then 

childhood is in crisis (Srinivasan, 2013). If childhood collapses, then the society gets 

fragmented leading to a failure of the process of social engineering. The pedagogic practice is 

quite important for desirable changes in knowledge, skill, and attitudes of pupils which 

influence them to be ideal citizens and contribute positively for the development of society and 

promotion of peace, Gandhiji also believed in this type of education to build the society.  

 

Teacher and their Role in Education 

An educational institution performs a significant function of providing learning 

experiences to lead their students from the darkness of ignorance to the light of knowledge. 

The key personnel in the institutions who play an important role to bring about this 

transformation are teachers. As stated by NCTE (1998) in Quality Concerns in Secondary 

Teacher Education, ―The teacher is the most important element in any educational program. 

It is the teacher who is mainly responsible for the implementation of the educational process at 

any stage. This shows that it is imperative to invest in the preparation of teachers so that the 

future of a nation is secure. Truly has it been said that the quality of a nation depends upon the 

quality of its schools. The quality of the schools depends primarily upon the quality of teachers. 

The success of any educational experiment depends to a great extent on teachers. 

According to Russell teachers are the true guardians of civilization. Gandhiji was fully 

conscious of this fact. He always in favor to procure the best teachers for children whatever it 

may cost. The student has to learn more from the teacher than from the books. The teachers 

will be an exemplary character. S/he will work with the heart as a sacred one to make from the 

students to a human-being. The Education Commission also agreed with this idea. Commission 

has stated “A sound program of professional education of teachers is essential for the 

qualitative improvement of education. Investment in teacher education can yield very rich 

dividends because the financial resources required are small when measured against the 

resulting improvements in the education of millions.” – Education Commission (1964-66). 

A teacher who really shape the system of education as per his/her morality and 

experience. This comes from teachers' own vision and education. Teachers' can help the 

students to realize the aim, values, and skill or competency to establish a society. For this, the 

teachers should consider their responsibilities in the classroom, in the institution, outside the 

institution, with the guardians, and with the community. 

Teacher  Education 

It is said, “If you educate a boy, you educate one individual. If you educate one girl, 

you educate the whole family, and if you educate a teacher, you educate the whole community”. 

The teacher occupies a pivotal position in the system of education. Whether he be seated at one 

end with the student perched at the other end, whether he is in the best-equipped room of a 

most modern school, whether he is at work with a small group of students or is on a television 
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screen that is seen by tens of thousands, whether he is a person or is a programmed textbook – 

it is unlikely that the students will get a superior education unless the teacher is superior. 

“ No System of education, no syllabus, no methodology, and no text-book can rise above the 

level of teachers. If a nation wants quality education, it must have quality teachers". -

(V.S.Mathur.) 

The NCTE Act, Sec.2(1) of 1993 stated: " Teacher Education means programmes of 

education, research or training of a person for equipping them to teach at Pre-primary, Primary, 

secondary and Senior Secondary stages in schools and includes informal education, part-time 

education, adult education, and correspondence education". 

Teacher education today is undergoing rapid scanning about pressure for duties and 

responsibilities; qualities and excellence in teacher education; and positive approach to teacher 

education or others directly or indirectly associated with teaching as a profession. In keeping 

with the scanning scenario as above, teacher education is responsive to the present day needs 

and priorities of changes in the development of teachers. teacher educators look forward to 

having their own skills, interests, attitudes, aptitudes, motivational and appreciation style to the 

students for perfection. 

Education Commission said, “If you educate a boy, you educate one individual. If you 

educate one girl, you educate the whole family, and if you educate a teacher, you educate the 

whole community”. The development of teacher education is discussed in the following pages. 

 

Historic Period 

The Upanishadic Period: The teacher must have passed through the recognized 

curriculum and have fulfilled all the duties of a Brahmachari before he was allowed to become 

a teacher. The methods used by teachers were emulated and adopted by the disciples and 

handed over from one generation of teachers to another. The Buddhist Period: The monastic 

system which was an important feature of Buddhism required that every novice on his 

admission should place himself under the supervision and guidance of a preceptor. The 

medieval Period: The method of teacher preparation was mostly the initiation of what the old 

teachers practiced. The method of teaching was oral. 

 

Historical Perspective before NCTE 

Professional education of teachers in India has not been a static but an evolutionary 

process. The system has grown gradually but not suddenly. It has developed through three 

stages: 1.Pupil-Teacher System 2.Teacher Training 3.Teacher Education. 

1. Pupil-Teacher System (1801-1882) had been attempted through-Danish Missionaries, 

Wood’s Despatch – 1954 and Stanley Despatch – 1859. 

2. Teacher Training (1882- 1947): During this period it was felt that the training schools should 

give definite training in pedagogy or knowledge of professional subjects. Important steps taken 

through the following committees and commissions at that period as - 

i. Hunter Commission- 1882  

ii. Calcutta University Commission-1917: 

iii. Hartog Commission – 1929:   

iv. Sargent Report- 1944 : 
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Teacher Education-1947 

Teacher Education means the professional preparation of teachers. It is not merely the 

training of teachers. Teacher education is something deeper than mere teacher training. It 

means the acquisition of that type of knowledge, skills, and ability which helps the teacher to 

discharge his professional duties and responsibilities effectively and efficiently. It means 

reshaping the attitude, habits, and personality of a teacher. 

After independence education commissions were serious about teacher education 

i. Secondary Education Commission- 1953: recommended that there should be two 

types of institutions – 01 yr & 02 yrs for graduate and undergraduates (Secondary 

& H.S students). The teacher trainees should receive training in one or more of the 

various extra-curricular activities. The Training Colleges should arrange refresher 

courses, short intensive courses in special subjects, practical training in workshops, 

and professional conferences. No fees to be charged. During this period the students 

will be given stipends by the State. In-service teachers are paid the same salary. All 

Training College should be provided for residential facilities. To meet the demand 

of women teachers special Part-time training Course be provided. 

ii. The Education Commission- 1964-66: stressed the professional preparation of 

teachers. It should be treated as a key area in educational development. Education 

Commission opined an intensive effort should be made to remove the existing 

separation among the institutions preparing teachers for different stages of 

education or special fields such as craft or art or Physical Education. Other 

important recommendations were to establish a state board of teacher education in 

each state. Organization of well-planned subject-orientation in collaboration with 

the University department. Introducing integrated courses of general and 

professional education in universities. Improve methods of teaching. Improve 

practice teaching and making it a comprehensive programme of internship 

National Council for Teacher Education (NCTE) – 1973: It's a landmark in teacher 

education in India. With a view to improve and coordinate the standard of teacher education in 

the whole country, it had been felt that there should be a national Council for Teachers 

Education (NCTE) to advise the Government on matters relating to Teacher Education. Non 

Statutory NCTE was formed in 1973 before launching the 5th Five-Year Plan. This Council in 

its annual meeting held in March 1976, desired that a joint session of the UGC Panel on Teacher 

Education and the relevant committees of the NCTE may consider and recommended suitable 

reforms in the programs of Teacher Education. The statutory NCTE was established by an act 

of Parliament in 1993 further came out with a Curriculum. Ultimately a curriculum framework-

(1998) has been prepared to reconstructing teacher education in the country in the years to 

come. 

From the ancient period up to the present time, teacher preparation programmee has been 

changed time to time according to meet up the societal need to produce fit students for society.  

But the question is arising what about the future? Whether the present system will be continued 

or it would be changed or updated in a new direction? 
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Education Today and Future Direction 

Today the education system has become more complex than before. The learning 

society is changing into a knowledge society. Teachers have to attend to the different problems 

and demands of society and the students. In this complex situation, pre-service and in-service 

training of teachers are very important to renew and update their knowledge in the respective 

fields of teaching. 

The 21st century is a century of knowledge and a century of mind. Knowledge 

explosion, communication revolution, technology advancement, application of science to all 

aspects of life, and above all raising aspirations of the society are all under pressure to adopt 

innovative methodologies and to integrate New Information and Communication Technologies 

in the teaching-learning process. 

The present time needs more trained and efficient experts who can trickle down the 

methods of study and application once learned by them to their next generation. This is mostly 

possible in the educational arena, where the taught are the first-hand receiver of the techniques 

from their teachers. 

 

Changing Role of Teachers 

The current system of schooling poses a tremendous burden on children. The NCF 

2005, requires a teacher to be a facilitator of children's learning in a manner that the child is 

helped to construct his/her knowledge. Education is not a mechanical activity of information 

transmission and teachers are not information dispensers. Teachers have to increasingly play 

the role of crucial mediating agents through whom the curriculum is transacted. The significant 

role of the teacher plays – as the Communicator, the collaborator, the adaptor, the facilitator, 

The visionary, the learner, the model, the leader.   

 

The New Vision of Teacher Education  

Admittedly, the new vision of teacher education and, for that end-in-view, teacher 

educators incorporates newer challenges where the role of would-be teachers entirely depends 

on how their teacher educators respond to their radical, reflective, and evolving processes of 

thinking and activities in accordance with the changing needs of the society. 

Expansion of Education:  

Teacher education needs to be developed as an infrastructure for the social and 

economical growth of the country. The education scenario is changing from National education 

to Global Education; instead of one-time education lifelong education for all; teacher-centric 

education to learner-centric education; Teacher centric, stable designs to Learner centric, 

flexible process; Teacher guidance and monitoring to Facilitates, support and encourages 

learning; Disciplinary focus to Multidisciplinary, educational focus; Linear exposure to 

Multiple and divergent exposures. 

 

Direction of Teacher Education to Digital Revolution 

The education system and teacher education are transformed due to the fast-changing 

values of the students and technological changes. It needs to emphasise on acquire modern 

pedagogy according to the need and capability of the students with the mixing of their 

psychology. They need to correlate knowledge with the environment (educational) for effective 
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learning with the proper use of modern technological aids. The changes brought by social, 

economic, cultural, and above all technological forces in the early part of the 21st century are 

very fast and its reflections influence teacher education. Society is rapidly changing by access 

to digital information and communication technology. Preparing students in increasing 

technological changes need to be addressed through teaching methodology and policy. Digital 

literacy needs to be emphasized in the teaching-learning process with appropriate access, 

synthesis, and utilisation in the digital information resource.  

 

Conclusions 

Teaching has been one of the oldest and respected professions in the world. The role, 

functions, competence, and preparation of teachers have undergone a dramatic change from 

time to time but the need for teachers has been imperative for all times. The changing times as 

well as the requirements of society have necessitated changes in the ways of teacher 

preparation.  

Teacher educators in teacher education always look forward to translating the mission, vision, 

objectives, and goals of teaching-learning into perfection. S/he sensitizes the different 

strategies, methodologies, policies, perspectives, criticisms, emotions, impulses, and various 

other inner movements. Truly, the professional development of teacher education 

fundamentally depends on the role of teacher educators who are not only educators of teachers 

under teachers' training programmes but also a role model for the real sense of teaching. 

One thing should remember about the role of a teacher in a teaching-learning situation 

is-Long time ago Sri Arobindo wrote: "The first principle of a true teacher is that nothing can 

be taught. The teacher is not an instructor or task-master; s/he is a helper and a guide. He does 

not actually train the pupils' mind; s/he only shows him/her how to perfect his/her instruments 

of knowledge and helps and encourages him/her in the process". 

With these views keep in mind teaching is a noble profession. Teacher’s professional 

competence and commitment determine the quality of education. The development of teachers' 

professional competencies is a lifelong process and it is a more essential prerequisite condition 

for the betterment of teaching as well as education of the learners. 

Through the updated, scientific, technological, computerized, digitized, knowledge-

based Teacher Education programmee will produce updated teachers in the future. These 

acclimatized updated teachers will able to create a new student generation and thereby a new 

ideal society, as the previous educationists, philosophers, social reformers were in thought. 
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EFFECT OF PHYSICAL TRAINING ON REACTION TIME FOR 

FEMALE SUBJECTS 
 

 

Professor Ashoke Kumar Biswas 

Department of Physical Education 

Jadavpur University 

Kolkata-700032 

Abstract 

 

Introduction: The purpose of the study was to analyze the reaction time of young female 

populations with different types of stimuli and the effect of physical training on reaction time.  

 

Methods: Two hundred young females within the age group of 12 to 23 years volunteered as 

subjects for the study. Based on the age they were divided into 4 groups: 12-14 yrs., 15-17 yrs., 

18-20 yrs. and 21-23 yrs. In each group, there were fifty subjects. The reaction time was 

measured by an electronic digital reaction timer. There were provisions to provide stimulus in 

three variations – visual, auditory, and tactile. But for the training effect, the only auditory 

stimulus was considered before and after six weeks of training. The data were statistically 

analyzed. 

 

Results: Results obtained from statistical analysis of data, revealed that the reaction time with 

the auditory stimulus was significantly lesser than both of the visual and tactile stimuli. The 

reaction time of the age group of 21-23 yrs. was the lowest. It was also seen that there was a 

positive influence of physical training on reaction time. 

 

Conclusion: Based on the results obtained the following conclusions were drawn: 

(i) auditory stimulus produces the quickest reaction than visual and tactile stimuli, (ii) the 

reaction ability becomes highest during 21-23 years of age, and (iii) reaction ability can be 

improved by physicaltraining 

 

Keywords: Reaction time, Physical training, Visual, Auditory, Tactile 

 

 

INTRODUCTION   

It's important to have an idea of how good your reaction time is and to keep an eye on 

it as you get older. Studies have shown that, typically, a person's reaction time is at its best 

when a person is in his or her late 20s. Reaction time improves from infancy into the late 20s, 

due, it's thought, to increased experience.After the late 20s, however, reaction times typically 

begin slowing down. The slowdown occurs gradually until the 50s or 60s and gets more 

pronounced as a person gets into his or her 70s and beyond. 

Reflexes and reactions are often confused, but important differences exist. Reactions 

are voluntary responses whereas reflexes are involuntary or unintentional (and not subject to 

conscious control in most cases). 

Each type of response is initiated by a sensory stimulus that may be visual, audible, 

tactile, olfactory, or gustatory in nature. The stimulus excites specialized sensory receptors that 

respond specifically to a certain type, quality, and/or intensity of stimulation. Once activated, 

the receptors propagate nerve impulses that travel toward the brain along sensory (afferent) 
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nerve tracts. The speed of a reflex is greater than that of a voluntary reaction, due largely to the 

relative complexity of the neural pathway for a reaction compared to that for a reflex. 

To react to an external stimulus is a basic property of life and living being. To react to 

a stimulus is of fundamental importance for adaptation to the environment. So, the ability to 

react is very important for all living beings. Reaction time influences the reaction ability. 

Reaction time has been defined as the time elapsing between the onset of a stimulus and the 

beginning of a response to that stimulus. Reaction time has become an important area of 

research for experimental psychologists since the middle of the 19th Century. The researchers 

have identified different types of reaction time such as simple reaction time (Luce, 1986), 

recognition reaction time (Welford, 1980), and choice reaction time (Donders, 1868). The 

accepted mean values of reaction time for the college population have been about 0.19 sec. for 

light and 0.16 sec. for sound stimulus respectively (Brebner and Welford, 1980). 

Research studies have been conducted to analyze the influence of different factors on 

reaction time. Among them, the important ones are – nature of the stimulus (Galton, 1899, 

Woodworth and Schlosberg, 1954, Brebner and Welford, 1980); stimulus intensity (Froeberg, 

1907, Wells, 1913, Pieron, 1920, Luce, 1986); age (Welford, 1977, Jevas and Yan, 2001, 

Luchies et al., 2002); gender (Bellis, 1933, Engel et al., 1972). Effects of fatigue (Welford, 

1968 and 1980); hunger (Gutierrez et al., 2001); personality type (Nettelbeck, 1973, Brebner, 

1980, Lenzenweger, 2001) and physical fitness (Welford, 1980) on reaction time have also 

been studied. 

The present study was planned to analyze the change of reaction time with the increase 

of age from 12 years to 23 years. The results of previous researches indicated that from infancy 

to late twenties the reaction time shortened. Thereafter it gradually increased up to fifty to sixty 

years of age and then it increased very fast (Welford, 1977, Jevas and Yan, 2001, Luchies et 

al., 2002, Rose et al., 2002). The second area of the project was to analyze the reaction time 

with the variation like the stimulus.  It has been experimentally proved that reaction times for 

visual, auditory, and tactile stimuli are different. The main area of the present study was to 

understand the effect of physical training on reaction time during this younger age. 

 

MATERIALS AND METHODS 

For this study a total of 200 female subjects taking 50 from each of four age groups of 

12 to 14yrs, 15 to 17yrs, 18 to 20 yrs. and 21 to 23 yrs. were randomly selected as subjects. 

The subjects were from the middle-class socio-economic group of families in semi-urban areas 

of West Bengal, India. 

Reaction time as the measure of reaction ability of the subjects was selected as the 

criterion measure. In the present study, three different types of stimuli were used to measure 

the reaction time. These were visual, auditory, and tactile stimuli. For measuring reaction time 

a multipurpose digital electronic reaction timer capable of measuring reaction time for the 

above three different types of stimuli in one-hundredth part of a second was used. At first, the 

subjects of a group were assembled in a place and clearly told the purpose of the study. Later 

on, the method to be followed was explained. The visual stimulus was used at first. It was 

followed by the auditory and at last the tactile stimulus was used. In case of training effect due 

to the quickest reaction ability, only the auditory stimulus was considered before and after six 

weeks of planned physical training. 
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In the present study, there was also an effort to study the effect of a specifically designed 

physical training program on the reaction ability of different age group female subjects. The 

exercise schedule used for this purpose included (i) General warming up for 10 minutes, (ii) 

Standing start with auditory, visual and tactile signals, (iii) Crouch start with auditory and 

tactile signals, (iv) Start from the long sitting position with auditory and visual signals, (v) Start 

from lying position with an auditory signal. 

The training schedule has been presented in Table -1.Each exercise was repeated five times 

with a recovery period of one minute in between two repetitions. For each start, the subject ran 

a distance of 10 m. The students were instructed to warm up for 10 minutes before the exercise 

schedule. The exercise schedule was administered three days a week for six weeks only. 

 

Table -1: Training Schedule 

Sl. 

No. 

Exercise Signal Time/Distance Rep. Recovery 

(m) 

1. General warming up -   10 minutes - - 

2. Standing start Auditory 10 meters 5 1 

3. Standing start Visual 10 meters 5 1 

4. Standing start Tactile 10 meters 5 1 

5. Start from the long sitting 

position 

Auditory 10 meters 5 1 

6. Start from the long sitting 

position 

Visual 10 meters 5 1 

7. Crouch start Auditory 10 meters 5 1 

8. Crouch start Tactile 10 meters 5 1 

9. Start from lying position Auditory 10 meters 5 1 

The collected data were statistically analyzed using ASP software. For descriptive 

statistics, Mean and Standard deviation were computed. Analysis of variance was done to test 

the significance of inter-group variation. The post-hoc test was conducted to find the exact 

location of the inter-group variation. 

 

RESULTS AND DISCUSSION 

Reaction Time concerning Age and the Nature of Stimulus: 

The mean and standard deviation of the reaction time of the four groups have been presented 

in Table 2. 
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Table -2: Mean and SD of Reaction Time of different sub-groups of Female 

Age group 

(Yrs.) 

Mean ± SD for 

Visual stimulus (s) 

Mean ± SD for 

Auditory stimulus (s) 

Mean ± SD for 

Tactile stimulus (s) 

12-14 0.234   0.039 0.224   0.033 0.252   0.031 

15-17 0.236   0.037 0.228   0.037 0.244   0.040 

18-20 0.235   0.034 0.211   0.032 0.230   0.032 

21-23 0.210   0.037 0.195  0.036 0.206   0.031 

 

It is seen that the mean value of reaction time decreased with the increase of age for all 

the stimuli. It is also seen from the table that the mean values of reaction time were different 

for different forms of stimulus. The mean values were lowest for auditory stimulus in all age 

groups and highest for tactile stimulus for 1st two age groups. So, it is understood that the 

reaction time against the auditory stimulus was the lowest.   

Fig. 1 indicates the variation in reaction time with respect to the nature of stimulus for female 

subjects.  

 

 

The figure depicts that the auditory stimulus produced the quickest reaction with the 

lowest reaction time whereas the tactile stimulus produced the slowest reaction with the highest 

reaction time for the subjects of 1st two age groups. Of course, the difference between visual 

and tactile stimuli was very small. 

The result of the present study was supported by the findings of several previous studies of 

similar nature. Welford (1977), Jevas and Yan (2001), Luchies et al. (2002), and Rose et al. 

(2002) studied the change in reaction time with respect to age and found that from infancy to 

Fig 1 - Reaction Time of Female (Sec) with different 

Stimulus 
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late 20s the reaction time shortened to indicate the increase of reaction ability with the increase 

of age.  

The analysis was taken forward to test the statistical significance of the mean difference 

in reaction time for different stimuli using the method of Analysis of Variance. Table - 3 shows 

the results.                                    

Table - 3 shows that at the age of 15 – 17 yrs. and 21-23 yrs. the difference among the different 

forms of stimuli was not statistically significant at the chosen level of confidence (p<0.05). But 

for other age groups, the F-values were higher than the required table values. 

 

Table-3: ANOVA for the Mean Values of Reaction Time 

of Female with Different Types of Stimuli 

Age group (Yrs.) F - value Probability 

12 – 14 8.10 0.0004 

15 – 17 2.39 0.09 

18 – 20 7.92 0.0005 

21 – 23 2.42 0.09 

To identify the exact location of difference among group means, a pair-wise 

comparison was done as the post hoc test. Table - 4 shows the results for the 12-14 years age 

group. It is evident that the difference in reaction time between visual and tactile and auditory 

and tactile was significant whereas the difference between visual and auditory was not 

significant at the required level. 

Table-4: Analysis of Variance among threedifferent Stimuli for 12-14 yrs. age group   

Age group 4  F Value Probability 

Pair-wise Comparison 

Pair t Value Probability 

12 – 14  (yrs.) 8.10 0.0004 

V  vs.  A 1.35 0.18 

V  vs.  T 2.61 0.009 

A  vs. T 3.96 0.0001 

Table – 5 shows the post hoc test for the age group of 18 –20 yrs. It is seen that the 

difference between visual & auditory and auditory & tactile stimuli was significant whereas 

the difference between visual and tactile was not significant. 
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Table-5: Analysis of Variance among three different Stimuli for 18-20 yrs. age group 
 

Age group 6  F Value Probability 

Pair-wise Comparison 

Pair t Value Probability 

18 – 20  (yrs. ) 7.92 0.0005 

V  vs. A 3.77 0.0002 

V  vs.  T 0.79 0.43 

A  vs. T 2.98 0.003 

Similar results have been reported by Welford (1980) and Galton (1899). As per their 

report the mean auditory reaction time varied from 140 to 160 ms, whereas the mean value of 

visual reaction time varied from 180 to 200ms. As the explanation, it was mentioned that the 

auditory stimulus took 8 to 10 ms to reach the brain (Kemp, 1973) but the visual stimulus takes 

20 to 40 ms for that (Marshall et al., 1943).       

 

Effect of Physical Training on Reaction Time: 

To study the effect of physical training on reaction time was also a part of the present 

investigation. For this purpose reaction time for auditory stimulus only was studied.  Table - 6 

presents the data for all groups of subjects. It is seen from the pre- and post-test mean values 

of reaction time that there was a positive influence of physical training on reaction time. 

 

Table-6: Effect of Physical Training on Reaction Time with Auditory Stimulus  

Age Group 
Mean and SD 

Before Training 

Mean and SD 

After Training 
t- Value Probability 

12 – 14  ( yrs. ) 0.224    0.033 0.216    0.032 1.195 0.2349 

15 – 17  ( yrs. ) 0.228    0.037 0.218    0.034 1.379 0.171 

18 – 20  ( yrs. ) 0.211    0.032 0.203    0.029 1.309 1.1934 

21 – 23  ( yrs. ) 0.195    0.036 0.179    0.029 2.430 0.0168 

 

The post-test mean values were smaller for all the age groups. But the calculated t- 

values indicate that the difference was statistically significant only for the age group of 21-23 

yrs. Results of the present study indicated that reaction time improved by physical training.  

It is clear from Fig.-2 that the mean reaction time decreased as a result of a scheduled 

exercise program for six weeks. This indicated that the reaction ability improved due to 

physical training. 
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Other researchers reported differently regarding the effect of physical training on 

reaction time. Similar to the present study increase in reaction ability had been reported by 

Noble et al. (1964), Welford (1980), Adam et al. (1999). Welford found that physically fit 

subjects had faster reaction time. Gibson (1961) and Gottshal (1962) also reported that a 

conditioning program improved reaction time for sprint start.   But McMorris et al. (2000) 

found no effect of exercise on reaction time in a test of soccer skill. Collardeau et al. (2001) 

found no post-exercise effect in runners for reaction time. But he found that the exercise 

improved reaction time during the exercise. Levitt and Gutin (1971), and Sjoberg (1975) also 

reported that the subjects had the fastest reaction time when they were exercising sufficiently 

to produce a heart rate of 115 beats per minute. They attributed this to increased arousal during 

exercise. The improvement of reaction ability is perhaps due to the improvement of neuro-

muscular coordination due to training. 

 

CONCLUSION 

Within the limitation of the present study following conclusions were drawn on the basis 

of the results of the present study: 

a) The auditory stimulus produces a quicker reaction than both visual and tactile stimuli.  

b) The visual stimulus is better in producing a quicker reaction than the tactile stimulus in 

1st two groups. 

c) The tactile stimulus is better in producing a quicker reaction than the visual stimulus in 

the last two groups. 

d) The reaction time decreases with the increase of age. 

e) The reaction time becomes lowest showing the quickest reaction ability during 20-23 

years of age. 

f) Physical training influences the reaction ability positively. 
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    Fig-2-Effect of Training on Reaction Time 
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ABSTRACT 

Sports ethics issues basically focus on athlete behaviour vis-à-vis the rules of the game, other 

athletes, spectators, and socio-economic factors. Doping and other performance-enhancing 

interventions call for a demarcation between what is acceptable and otherwise, and also, the 

determination of relevant boundaries for the same. Ancient Greek laid great Hellenistic 

philosophies in Greece laid great emphasis with athletic prowess being correlated to the ability 

to lead and also gauge the measure of an individual’s worth, thereby serving as a medium of 

moral education and as a remedy to social inequality. Sport in contemporary times is viewed 

as a medium of human development, empowerment, vocation, and supremacy. Sport 

performance in the three phases is – improvement, maintenance, and reduction. The 

introduction of technology, however, done with the intention of undue enhancement of 

performance in any of the three stages goes against the spirit of the sport itself. Implementation 

of technology does raise questions about health, unnaturalness, unfair advantage, exorcism, 

safety from injury, integrity, dehumanisation, cost, access, and opportunity. In the recent past, 

two controversies related to ethical issues were the use of prosthetic limbs by Oscar Pistorious 

and the use of full-length swim-suits. The six emerging major sports technology controversies 

concerning sports ethics are: access and parity, equipment safety, assistive technology, 

governance and organisation, and re-skilling and deskilling. The concept of fairness is to be 

understood under the ambit of broad human ethical perspectives. 
 

Keywords: Technology, ethics, sport 

 

 

 

 

 

Introduction 

The history of sports deals with the study of historical forces, institutions, and 

personalities that have shaped sports over the years. It includes sports played right from early 

civilizations of antiquity to the amateurism and Olympism of the 20th century. It is also 

influenced by the thoughts of the mind-body dichotomy. The goal of a ‘sportsperson’ is not 

merely to mere win, but to pursue victory with honour and pride. This philosophy of sport 

gathers insight from various fields in response to people’s appreciation of sports practices and 

their comprehensive views of the same.  

Sports incorporate its metaphysical relationships with art and play, and ethical issues 

of virtue and fairness (Reid, 2012). Ancient Greece is recognised as the birthplace of the 
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Olympic sport. A leader's athletic prowess, according to Hellenistic philosophy, reflected the 

ability to lead (Hardman & Jones, 2010).  The sport was seen as an epistemic inquiry, a 

methodological process through which one could find the objective truth of a person's athletic 

potential by actualising it in athletic competitions. Athletics was looked upon as a cure to social 

inequality. The sport was even seen as moral education, with Plato advocating the participation 

of women in sport for their moral enrichment. Aristotle emphasised physical activity as an 

ethical responsibility. Mentions of the sport were also found in the works of Socrates (Reid, 

2012). 

Technology has been utilised in the sport for many years and in various forms. In the 

beginning, sports and technology was not always the pairing it is now. Gradually, it started to 

play an important role in assisting professional athletes, amateur runners, and armchair fans to 

engage in the sport (Cave & Miller, 2015). Technology provides ingenuity, creativity, and 

expertise in many ways. Its outcomes are: (i) enhanced performance, (ii) better, safer, and more 

effective sports equipment, (iii) precision in the measurement of performance, and (iv) a 

multiplicity of ways to experience sporting events anywhere and at any time. 

Technology in the sport today has countless forms with each innovation having the 

potentiality of a positive and beneficial outcome. Implications of sports technologies are of six 

types: (i) self-technology, (ii) rehabilitative technology, (iii) landscape technology, (iv) 

movement technology, (v) implement technology, and (vi) database technology. 

The thematic applications of the technology include (i) sports equipment, (ii) clothing 

and wearable, (iii) facilities, (iv) competition adjudication and formats, (v) media broadcasting 

and communications, and (vi) performance analysis (Bass & Eynon, 2009). Presently, it allows 

majorly for (i) more effective training, (ii) stimulations, (iii) management and tracking of 

athletes, (iv) accuracy of results, (v) enhanced spectator viewing, (vi) performance 

enhancement, and (vi) prevention from injuries (Busch, 1998). 

The purpose of this study is to draw an overview of the relationships between sports 

technology and sports ethics at present times. 

Philosophical Perspectives of Ethics and Sports 

The philosophy of sport is never fixed - it modifies both as to the nature and purposes 

of the philosophy and of sports (McNamee, 2007). Ethics is commonly used interchangeably 

with ‘morality’ and sometimes mean the moral principles of a particular tradition, group, or 

individual (Deigh, 1995). It consists of the fundamental issues like systematising, defending 

and recommending the concepts of right and wrong conduct for practical decision making 

based on human values.  

The three major areas of ethics are meta-ethics, normative ethics, and applied ethics. In 

the contemporary period, the important questions in the philosophy of sport are related to its 

social virtues, aesthetics, sporting ethics, etc. Ethical issues of sport predominantly centered 

around an athlete’s behaviour about rules of the game, other athletes, spectators, 

socioeconomic factors, and the issues of doping. 

Apart from the role of sport for the ‘good life’, the field provides a variety of ways from 

the ethical aspect. For example, the morality of doping may be approached from the perspective 

of traditional virtue ethics. And from the utilitarian perspective, it may be argued that doping 

has negative health consequences. However, in recent years, social practice theory (MacIntyre, 

1981) has been applied frequently to the sport. According to this view, sport is a group activity 

https://en.wikipedia.org/wiki/Epistemic
https://en.wikipedia.org/wiki/Socrates
https://philpapers.org/s/Mike%252525252520McNamee
https://en.wikipedia.org/wiki/Morality
https://en.wikipedia.org/wiki/Action_(philosophy)
https://en.wikipedia.org/wiki/Meta-ethics
https://en.wikipedia.org/wiki/Normative_ethics
https://en.wikipedia.org/wiki/Applied_ethics
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in which participants seek certain internal goods and uphold particular standards of virtue for 

society and vice-versa. High-tech equipment may interfere with these ‘goods’ if it makes the 

sport too expensive for many participants. On the other hand, high-tech equipment can be good 

for the game if it increases access to internal goods like the fiberglass vaulting pole made the 

sport safer and more accessible to athletes of all sizes and genders.  

 

Technology and Sports Performance 

Today’s sports champion is a synergistic combination between ‘natural athletic talent’ 

and advanced technological intervention(s). Behind each triumph in sport, several things 

contribute. And perhaps, after the athletic talent, technology plays the most important role 

(Barr, 2016). An individual can be technologized by many means of a tangible, conceptual, 

and procedural element of modern sport science aimed at the progress (Miah, 2004).  

Sports gears are likely to be user-friendly and include value-based properties like 

safety, durability, and more importantly its cost. Composite tennis racket provides enhanced 

ball speed and reduces the potential vibration susceptible to tennis elbow. As another example, 

the prosthesis device created for those athletes deficient of a lower limb, which acts with a 

‘springboard-like’ effect where with each step as the runner strikes the track, the device returns 

energy and permits running gait. 

The major three applied aspects of modern technology – effective in either 

positive/negative way - about sports (Modern Technology in Sport, June 2015), which has 

represented in Table-1. 

 

Table-1: Impact of modern technology in sports 

Dimension Direction Application 

Participation Increased Access, Facilities, Safety, Comfort and, Monitoring of 

exercise 

Limited 

or reduced 

Cost and Range of alternatives 

Fair outcomes Increased Better timing devices, Increased accountability of officials, 

Precision in decision making, Improved detection of foul 

play and Improved detection of doping. 

Limited 

or reduced 

Access to modern technology can be limited, Performance-

enhancing drug testing technology can’t keep up with new 

drug development, and Pressure on officials due to the 

exposure and scrutiny of their decisions. 

Entertainment Increased Action replays, Multiple camera angles, Slow-motion 

technology, Improved analysis, and Punditry. 

Limited 

or reduced 

Interruption and delay and Reduced live attendances. 
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The concept of a performance improvement index was developed (as an overview) to 

allow comparison between athletes and between sports in Olympics with a higher index 

indicating a greater improvement in the sport. 

Table-2: Performance improvement in the history of Olympic (Haake, 2009) 

 

Events 

 

Duration 
Performance Improvement (in %) 

Total Technological 

Reason 

100m Sprint 108 years 24% 4% 

Pole Vault 94 years 86% 30% 

Javelin 76 years 95% 30% 

Cycling (one-hour) 111 years 221% 100% 

 

Performance Enhancement in Sports: Ethical Aspects 

Each sport contains regulative and constitutive rules that govern how the sports are to 

play. Noncompliance with these rules is considered cheating, which implies a moral 

responsibility of the offender. An activity that gives an athlete a competitive advantage by 

knowingly violating the rules is morally wrong (McCalla & Shepherd, 2014). Sports are 

typically culturally valued and viewed as united and have explicit rules. Those are designed to 

deter the possibility of harming others and provide equal opportunity to every participant, 

which has developed the idea of ‘fair play’. 

The practice of positive moral values can lead to a ‘happy life’. A positive and goodwill 

can guide one’s moral decisions. And morality serves to combat deteriorating social 

relationships (Desensi, 2010). When an athlete deliberately takes a performance-enhancing 

substance, the athlete is thinking about his/her self-interest and not the moral consequences 

that would influence society. The athlete then totally disregards the ‘own-self’ as well as the 

duty to maintain fairness and integrity in sports. And the athlete becoming a more incongruent 

person in the social system.  

 

Technology, Law, and Ethical Issues  

Sports science has emerged to aid sports performance with its diverse and wide-

spectrum applications. It is an interdisciplinary field, which includes biomechanics, 

physiology, nutrition, and psychology for sporting performance (The British Association of 

Sport and Exercise Sciences, 2014). Performance enhancement is maximised through sports 

science methods, genetic technologies, and drugs.  

 

(i) Sports science methods: Aims at all elite sport is to ‘be the best’. Athletes, coaches, and 

support teams are focused wholly on doing everything for the top performance. The way-outs 

are:  

(a) Training methods and nutrition: High-quality coaching (England Athletics,2011) 

supported by factors like diet and dental health for enhancing performance (BBC News, 5 

April 2014) are essential.                                                                                                                               
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(b) Devices, equipment, and non-genetic technology: At the 2009 World Swimming 

Championships, 43 world records were broken by swimmers who wore suits that were 100 

percent polyurethane (BBC Sport, 3 August 2009). FINA and other sport governing bodies 

brought regulations on the use of devices and equipment in individual sports (Harvey, 

2014) and  

(c) Physical medical interventions: Interventions that suit within ‘standard’ medical practice 

such as surgery or physiotherapy can be used to enhance athletic performance. 

 

(ii) Genetic technologies: Two types of genetic technologies are common - Gene doping and 

Genetic testing to tailor training regimes. 

 

(iii) Drugs: Performance-enhancing drugs and ‘doping’ are clearly of more relevance to some 

sports than others; for example, cycling. WADA has enlisted several performance-enhancing 

drugs from time to time since 1968, which includes anabolic steroids, hormone, and metabolic 

modulators, stimulants, and diuretics and masking agents (WADA, 2016). 

Banned Drugs (WADA, 2016) 

 According to article 4.2.2 of the World Anti-Doping Agency (WADA) code, all 

prohibited substances should be considered as ‘specified-substances’ except substances in 

Classes S1, S2, S4, S5, S6, and Prohibited Methods M1, M2, and M3. Their descriptions 

contain in Table-3. 

Table-3: Banned substances and methods WADA (2016) for sports  

Major Categories Substances 

and  

Methods 

Specifications 

Substances and 

Methods Prohibited at 

all Times 

(In- and Out-of-

Competition) 

 
Prohibited 

Substances 

S1: Anabolic Agents 

i. Anabolic-Androgenic Steroids and 
ii. Other Anabolic Agents 

S2: Peptide Hormones, Growth Factors, Related Substances and 

Mimetics 
S3: Beta-2 Agonists 

S4: Hormone and Metabolic Modulators 

S5: Diuretics and Masking Agents 
Prohibited 

Methods 
M1: Manipulation of Blood and Blood Components 

M2: Chemical and Physical Manipulation 

M3: Gene Doping 

Substances and  

Methods Prohibited   

In-Competition 

 

Prohibited 

Substances 

S6: Stimulants 

S7: Narcotics 

S8: Cannabinoids 

S9: Glucocorticoids 
Substances Prohibited 

in Particular Sport 
 

Prohibited 

Substances 

P1: Alcohol (ethanol) - is prohibited in-competition only in certain 

sports, viz., air sports, automobile, archery, power-boating. 

The doping violation threshold is equivalent to a blood alcohol 

concentration of 0.10 g/L. Detection is made by analysis of 

breath and/or blood.  

P2: Beta-blockers - are prohibited for sports in-competition (viz., 

automobile) and also for sports out-of-competition too (viz., 

archery). 

 
N.B.: S = Substance, M = Method and P = Prohibited substance (particular sport)  
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Ethical Issues in Modern Technosports 

The three types of technological enhancement have raised the following major 

ethical issues and the corresponding implications. 

 

Table-4: Ethical issues and their implications 

Ethical 

Issues 
Implications 

Equity and 

social 

stratification 

Fairness questions related to the gap between financial resources 

available to athletes from developing countries compared to those from 

wealthier countries. For Paralympic, the equipment is deemed to be 

adaptive, not for performance enhancer technologically. 

The same 

result through 

different 

enhancement 

Different methods of performance enhancement may have the same 

physiological effect. For example, hypoxic air machines improve 

circulation and increase the production of red blood cells (The Wall Street 

Journal, 29 August 2011), which similar to the effect offered by the 

synthetic form of erythropoietin (EPO), a banned substance. However, 

WADA (2006) banned hypoxic devices as it violates the ‘spirit of sport’, 

but not added EPO in the list of banned substances. 

Naturalness If a technology is deemed ‘unnatural’, it should not be used in sporting 

contexts. For example, the impact of gene doping effects justice and 

fairness, and intervene unfairly in genetic ‘natural lottery’ (Parker, 2012). 

Risks to 

Athletes 

Athletes who use performance-enhancing drugs or techniques are 

supposed to get several risks at different times of life. Regarding gene 

doping, WADA maintains that gene therapy is “far from being mastered”, 

and the chances of success are very low and the risks are still very high 

(WADA, 2016). 

Less 

Entertainment 

If safe performance-enhancing drug use were to go ahead, the 

entertainment value of sport will diminish. Because the pharmacologists 

to be given more importance for sporting success than the sportspersons 

and coaches. 

Athletes’ 

Autonomy 

A policy of using safe performance-enhancing drugs can lead to a 

negative impact on athletes’ autonomy. Under the current rules on 

performance-enhancing substances, individual athletes can choose 

whether they wish to take a drug to improve their performance (UK Anti-

Doping, 2014). 

Privacy and 

Regulatory 

Consideration 

Under current regulations, the privacy rights of athletes are potentially 

impaired by the fact that they have to alert WADA to their whereabouts 

so that doping tests can be carried out on them without notice. Besides, 

athletes are also required to be subject to ‘biological passports’, so that 

biological variables can be monitored over time to identify potential 

doping breaches (WADA, 2016). 
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Fair Relationship Expectations 

Certain ways can bring a fairness quotient in the relationship between sports technology 

and sports ethics.   

1. Enactment and enforcement of law: Construction and regulation of stringent anti-techno-

ethical laws at the national level and its strict enforcement at the local level is needed 

(Jiang, 2013). The law should cover the athlete and all of his/her support systems so that 

the social responsibility of sports participants adhere and create a sustainable healthy 

development of sports and social atmosphere. 

2. Education: All the stakeholders to make educated from the government level and sports 

organisation level. 

3. Media Role for Social Guidance: By enhancement of social guidance in the form of public 

voice is effective using mass media like radio, television, and the internet. What mass 

media can do is the moral consensus among the public to recognise the negative impact of 

high technology in sports with critical analysis (Yu et al., 2007).  

4. Setting Unified Standards: The high-tech means in doping and the programs with tools, a 

strict definition, and a unified standard are urgently needed. Specialised technology 

requires to be used with the advancement of time by maintaining a consensus ethical 

standard of techno-sport.  

5. Fairness Issue: The awareness of personal values and self-fulfillment prophecy through 

competitive sports has to ascertain to the athletes. Undoubtedly, material rewards are 

valuable but it should not be at the cost of unfair means, which ultimately breaks down the 

integrity and self-esteem of the sportspersons. 

 

Conclusion 

Sports technology and the ethical issue is the relationship problem between 

technological development and human development. Achievements of sports depend not only 

on technology but also on the potential athletic talent. Technological application in sports has 

developed a series of problems like the change of sports’ nature and the weakening of morality. 

The ethical issue in competitive sports needs the conscious involvement of athletes, 

governments, sports regulatory bodies, administration departments, mass media, and the whole 

society. With the advancement of technology, sports competitions are transforming into 

techno-sport events, patronised by the larger society. Technology is neutral, but the person(s) 

using it matters. If the technology is used in sports within the frame of normative and applied 

ethical standards of the society, the sport could add value to the people of all sections of the 

society and it could act as a boon for mankind.  
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ABSTRACT 

In order to see results and reap the adaptations from exercise and training, an athlete or trainee 

must push their bodies past baseline, past their current limits. To maximize these gains, an 

athlete must also properly recover from training sessions so they can continue to train safely 

and efficiently. Aside from adequate sleep, proper nutrition, and nutrient intakes,  athletes 

recover is by implementing periods of restoration, often called a de-load. A de-load happens 

when the training stress is reduced for the athlete to realize their adaptations and to give their 

mind and body a well-deserved rest. A similar protocol, called a taper or peak, is when training 

stressed is acutely withdrawn to improve an athlete's performance measures beyond the 

baseline, usually to prepare for an important sporting event or competition. 

Key Words: Tapering, Peaking, Recovery, Competition 

 

 

 

 

Introduction 

Tapering is the process of gradually scaling back the volume of your training from around 1-2 

weeks before a race or competition. The general premise of tapering is to ‘keep the intensity 

but reduce the volume’. This decrease in training volume is normally accompanied by a slight 

increase in food intake to ensure you are well fuelled up for your big day. This replaces the 

old-fashioned notion of carbohydrate loading which left the athletes feeling bloated and unwell 

– not what is needed on race day ( Dale, 2016). 

 

A taper usually involves a structured reduction in training load to remove acute and fatigue to 

potentiate increases in physiological and psychological performance. 

The concept of tapering was created for athletes to produce their best performance on 

a given competition date. This means the taper or peak will be the most suitable for athletes 

involved in sports that are climatic in nature. Think of the Olympic 100m sprint. Events that 

boil down to one time and date where the athlete needs to perform at their absolute best. These 

athletes will utilize the most aggressive tapering methods, compared to team sports or sports 

that consist of longer in-seasons where athletes are required to maintain relatively high 

performance throughout weeks or months. 

Non-climatic sports like tennis, basketball, and many team sports that have a 4-5 month 

game season will not depend on tapering/peaking methods until the most important games and 

matches - tournaments, playoffs, and championships. 

Since frequency, intensity, and volume mediate training load and training stress, 

manipulation of any of these variables can cause a reduction in training load, the main goal of 

a taper. However, decreases in the wrong variable can hinder performance. 

http://stepzapp.com/blog/author/patrick_dale
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Tapering results in increased recovery and reduced stress, which can also facilitate 

more positive mood states and reducing performance anxiety, rate of perceived exertion, and 

increased vigor and confidence. For all athletes, improvements in hormonal, psychological, 

and sleep-related factors also contribute to increasing performance (Geoff, 2017).  

 

Why is tapering so crucial? 

For non-endurance athletes or those new to these sports, tapering might sound like a 

pretty good deal—lots of rest and relaxation in the weeks leading up to a race. But for many 

(including the elites of the sport), it’s actually one of the hardest parts of any training cycle. 

There’s often a fear of losing fitness, gaining extra weight, feeling sluggish, even 

getting injured (some people overcompensate by pushing themselves harder in the shorter 

training sessions). 

Tapering allows your body to recover from any muscle damage, glycogen depletion, 

and any underlying dehydration that the intensity of training for an endurance event can cause. 

Training for these types of distance events can also be quite a struggle mentally, and the taper 

can help ease that stress. Suddenly you have more time for family, friends and rest. 

If done correctly, it can help contribute to both an increase in performance on race day 

and an increase in enjoyment levels(Pavey, 2016). 

How to taper? 

As athletes, coaches, and sports scientists throughout the world continue to push human 

adaptation and training loads to ever-expanding limits to stimulate peak performance, there is 

a growing emphasis on the importance of 'the taper' – a marked reduction in training load in 

the days before the competition which is thought to have the paradoxical effect of optimising 

performance(Hamilton, 2003). 

An effective taper can be implemented in various ways, and generally varies by sport. The data 

is pretty clear for endurance athletes, but less defined for strength/power athletes. 

To peak for endurance competition, you would generally want to reduce training 

volume by about 40-70% for 2-3 weeks before producing significant performance benefits. A 

recent review on strength athletes (similar to endurance) suggests significant performance 

benefits are attained with a 30-70% reduction in volume (within each training session or less 

overall training frequency) up to four weeks before competition while maintaining or slightly 

increasing intensity (Pritchard, 2015). 

There is no one perfect taper strategy for everyone, so you have to experiment to see 

what works best for you. However, the key element of tapering for any athlete is volume. To 

rest effectively, slash your volume while you maintain or slightly increase training intensity 

before a competition. 

The results will speak for themselves. 

 

Types of Taper  

Taking into account the magnitude and duration of the taper, three tapering formats have 

discussed. 

Step taper is a complete and immediate decrease in training volume on the first day of 

the taper and is maintained throughout the whole duration. 
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The linear taper is defined as a progressive decrease in volume over the span of the 

taper duration, often seen in fixed increments. For example, decreasing volume by 5% or 10% 

every training session until the planned % reduction is reached. 

Exponential taper involves reducing volume in a nonlinear fashion and can be defined 

as having a fast or slow decay rate. A fast decay rate, for example, may mean reducing training 

volume by half every 2 days, while a slow decay rate may mean reducing training volume by 

half every 5 days. The literature proposes that for short tapers, volume decreases should come 

by the way of step tapering or fast decay times, while athletes and coaches that possess more 

time to taper should experiment with more progressive reductions in volume with slow to 

moderate decay times(Geoff, 2017).  

Tapering and Peaking: Why and How? 

A periodized training program generally includes a taper. However, those who don’t 

compete may consider this more of a de-load than peaking. The main purpose of a taper is to 

decrease training to improve performance. 

Maintaining training intensity seems to be the key factor to retain performance during 

a taper. In fact, a high-intensity taper increased force production, muscle glycogen content, and 

mitochondrial activity compared to a reduced intensity taper in endurance athletes (Shepley 

1992). Furthermore, as long as the intensity is maintained, volume and frequency can be 

reduced. Several physiological improvements have been reported when training volume was 

reduced by >30% (Mujika 1998). 

The obvious limitation of tapering is that it can lead to detraining. This doesn't mean 

you magically lose all your hard-fought gains. It just means you could see a slight decrease in 

performance.  In fact, strength performance is readily retained for several weeks of reduced 

training, but sport-specific adaptations suffer more quickly. It also appears that completing 1/3 

the volume of a normal program can help retain muscle strength over a 32-week period. 

 

Physiological Effects of Tapering 

Some of the more prominent physiological changes that occur during the taper happen 

in the blood, such as increases in red blood cell volume, total blood volume and reticulocytes 

(immature red blood cells), and improvements in the health of red blood cells. These 

hematological changes reflect a positive balance between hemolysis (the degradation of red 

blood cells) and erythropoiesis (the production of red blood cells), leading to a greater oxygen-

carrying capability and, often, an improved performance.   

Tapering also increases  

• muscle glycogen content (fuel for when you race)  

• aerobic enzyme activity (allows for greater aerobic metabolism)  

• muscular strength and power  

• maximum oxygen consumption (VO2 max)  

There is also a decreased level of the enzyme creatine kinase, an indirect indicator of muscle 

damage, in the blood, which reflects an increased recovery. 



Volume 1      July 2020   ANUSHILAN- Journal of Physical Education, Yoga and Sports 

 
28 

The basics for Optimum preparation for a competition  

 

1. Peaking - a strategy for reaching your top performance  

To get the top performance it is necessary to prepare especially for the highs of your season. 

Peakingdivides the season into various periods. The foundation is formed in the Basic Training 

periods. These are followed by the Preparation periods and finally the Competition period(s). 

As the competition draws closer, the training becomes more specific and intense. This form 

buildup to the competition we call "peaking". The aim is to be in top form for day 

X.Peakingensures that this intensifying of the training is based on what has gone before and 

takes the athlete's individual regeneration capability into account. Following the unusual 

training stimulation in the last hard training phase, there must be a supercompensation - ie. a 

recovery phase. This is known as tapering and is an equally important part of peaking.  

 

2. Tapering - deliberate recovery just before the competition  

By "tapering" we mean a relief phase just before the main event, to make sure that you are well 

recovered and feeling strong ready for the competition. The trick is to get the timing right. You 

can taper too much or too little. According to the present practice, a marked reduction of 40 - 

50% in volume is correct. The training intensity is kept high, however. There are race tempo 

intervals to prevent the body from going into full recovery mode. It depends on the length and 

difficulty of the competition, how long the tapering lasts. Before a long hard event such as an 

iron man, the tapering typically lasts for two weeks, before a 10km run, only a few days. How 

much the volume is reduced depends on the volume of the normal training which has been 

done. If you train 4 hours a week, you don't need the same recovery as a long-distance triathlete, 

training 25 hours or more per week. Peakingautomatically adapts the tapering phase to the 

event and training.  

(https://2peak.com/archive/peaking_and_tapering.php) 

Special Considerations during a Taper  

The taper period can be a time of high psychological stress for both the coach and 

athlete. Coaches tend to worry about the training that was done during the season, the duration 

of the taper, and many other things that arise before a major competition. It is important at this 

time of the year that the coach projects confidence both in what has been done during the season 

and in the taper. If the coach is openly worried about the athlete's preparation or starts making 

changes to a planned taper the athletes may begin to question their preparedness and ability to 

win.  

Athletes handle decreased training volume differently. Many athletes will enjoy the 

feelings of speed, power, and renewed energy. Others have a tough time dealing with the 

decrease in volume. They worry about detraining and don't know how to cope with the extra 

time as a result of the decreased volume. A coach needs to be aware of the responses of each 

athlete, and be prepared to deal with the worriers.  

Athletes trying to keep their weight down need to pay careful attention to their weight 

during a taper. One of the adaptations to a taper is an increase in muscle glycogen storage 

(Sheply et al. 1992). For every gram of glycogen stored in the muscle three grams of water are 
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stored. This can result in a large increase in weight in a relatively short period of time. A certain 

amount of weight gain may be necessary if the athlete is to see performance improvements as 

a result of the taper. The increased glycogen storage not only feeds the muscles during training 

but it is used as an energy source for other adaptations to occur.  

Conclusion  

A well-designed taper can improve performance by about 3% over the year's best performance. 

The taper should involve a progressive decrease in training volume of 70 to 90% and an 

increase or maintenance of training intensity over a seven- to 21-day period. The decreased 

training volume should be accomplished by decreasing distance or time per session. The 

number of training sessions per week should not be reduced by more than 20 to 50%. 
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Abstract 

 At present, Educational finance is considered as an investment for the development of 

human resources and in turn, it promotes national development. The purpose of this thematic 

study is to provide basic information about theconcept and the scope of Educational Finance 

and different resources of Education. There are two types of resources such as Human 

Resources and Physical Resources. The sources of income are of two types, Public and Private. 

The public sources are the different income from Government or local bodies, such as general, 

specified, proportional, and different other grants and the Private sources are income from 

student, Parent, benevolent persons, sponsorship, etc. Privatization is an umbrella term 

referring to many different educational programmes and policies. The main characteristics of 

Privatization are individual or company ownership, no control of the government, various 

fields, gains alternative. Education can be privatized if students enroll at private schools or if 

higher education is privately funded. In general, it is helpful to think of privatization as private 

provision and private funding. There is another form of Educational investment known as a 

partnership between the public and private sector considering its different benefits.Recently, 

the University Grants Commission has recommended four models of Public-Private 

Partnership to the Planning Commission.  

Key Words: Finance, Human Resources, Physical Resources, Public sector, Private 

sector, Public-Private Partnership 

 

Introduction 

 The National Policy of Education, 1986 observed that 'Education develops manpower 

for different levels of the economy. It is also the substrate on which research and development 

flourish, being the ultimate guarantee of national self-reliance. According to the third five-year 

plan, Education is the most important single factor in achieving rapid economic development 

and technological progress and in creating a social order founded on the value of freedom, 

social justice, and equal opportunity. According to the Govt. of India record (1985), Education 

was the second-highest sector of budgeted expenditure after the defense. A little more than 3% 

of the GNP of the country was spent on Education. In a developed country it ranges around 6-

8 percent. National Policy of Education, 1986 has suggested, ‘it will be ensured that from the 

eighth Five Year Plan onwards it uniformly exceeds 6% of the national income’. There are two 

types of expenditure, which are plan and non-plan. Plan expenditure is known as also the 
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development expenditure which includes new schemes and programmes and on the other hand, 

the non-plan Expenditure considered only the on-going schemes and programmes. 

 

Concept and scope of Educational finance 

 All funds that are incurred both by a Govt. and non Govt. agencies for maintenance, 

expansion, and qualitative improvement of education constitute educational finance. Earlier 

the education was considered as a nonproductive activity and as a consequence of that there 

was no such investment but now it has considered a productive activity and the fund allocated 

for this wing are considered as an investment. Alfred Marshal (1930) regarded, 'Education as 

a national investment' and said that, 'the most valuable of all capital is that invested in human 

being' 

 

Resources of Education 

Educational Finance involves a huge amount of resources and expenditure. Here for sake of 

our consideration, the resources in the field of Physical Education are as follows: 

Resources:  

i. Human Resources- Qualified Personnel with specific skills for teaching (theory and 

practical), researching, supervising, administrating, etc. 

ii. Physical Resources- a. Material resources and b. Capital resources 

a. Material Resources- Libraries, Playgrounds, Gymnasium, Courts, Swimming pool, 

classrooms, etc. 

b. Capital Resources- funds collected from grants, allotment of local bodies, student fees, 

gifts, rents, sale of any product, etc. 

Sources of income-  

1. Public and 2. Private 

1. Public-  

a. Income from Government or local bodies 

• Central Govt., State Govt. and Union Territory- NCERT, UGC, SCERT, ICSSR, other 

funding agency, funding of the different project by the Central Government 

•  Zilla Parishad (District level), Panchayet Samity (Block level), Gram Panchayat 

(village level) are for the rural area 

• Corporation and Municipalities are for the towns 

• Education cess is the percentage of land revenue and income tax 

• Grants-in-aid - the financial assistance given by the Govt. to the educational institute 

b. General- for the general purpose of the development of education 

c. Specified- for a specific purpose such as improvement of the playfield 

d. Proportional- for a specific purpose a certain portion of the total expenditure given by the 

Govt. or any organization and the remaining part required to meet by the receiving authority.  

e. Deficit grant- additional expenditure 

f. Salary grant- a portion of the whole salary of the regular or enhanced salaries 

g. Capitation grants- given to the educational institute based on student attendance 

2. Private-  



Volume 1      July 2020   ANUSHILAN- Journal of Physical Education, Yoga and Sports 

 
32 

a. Fees- all kind of charges levied on the students for tuition and other service rendered to them- 

admission, tuition, library, game, examination,  

b. Fines- From different reasons considering the application of rules and regulations 

c. Donations- from a private party, organization, etc. through cash or kinds 

d. Endowments- funds of a religious and charitable institution, gift, donations, and other kinds 

of a voluntary contribution 

e. Different other income such as merchandising,  

f. Bank interest  

g. loans 

In contrast to that Physical Education and Sports at School, College, and University level have 

some extra advantage to mobilize resources, which may have considered in the following ways: 

A. Goods related  

a. Sponsorships- Title sponsorships, Associate sponsorships, Co-sponsorships, kinds 

b.Sales of Product- Sports goods 

B. Service related: 

i. Performance service by the performer 

ii. Gate sale, Rent of court, field, etc. 

iii. Fitness Service 

iv. Therapeutic service 

v. Coaching services etc. 

 

Privatization 

The term 'privatization' is an umbrella term referring to many different educational programmes 

and policies. As an overall definition, 'privatization is the transfer of activities, assets, and 

responsibilities from government/public institutions and organizations to private individuals 

and agencies'. Also, privatization is often thought of as 'liberalization' – where agents are freed 

from government regulations, or 'marketization' – where new markets are created as 

alternatives to government services or state allocation systems. 

Privatization in India 

In the year 1991 considering the New Economic Policy, the then Finance Minister Dr. 

Manmohan Singh under the guidance of then Prime Minister P. V. NarshimaRao adopted this 

concept. 

Characteristics of Privatization: 

• Individual or Company ownership 

• No control of Government 

• Different fields 

• Gain alternative 

Education can be privatized if:  

(a) Students enroll at private schools; 

  or 

(b) If higher education is privately funded.  
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In the first case, schooling is no longer provided by the government; in the second case, 

the government is no longer funding education through taxpayers' money or loans. So private 

school students' parents may press for privatization, as may the taxpayers who fund higher 

education. 

Factors responsible for the Change: Increase no. of students and Inability of state 

In general, it is helpful to think of privatization in two forms: Private provision and private 

funding 

Private provision: 

 Education can be provided by private agencies, such as privately owned and managed 

schools or universities. It need not be provided through government-run institutions; instead, 

private schools could be operated by religious groups, for-profit entrepreneurs, charities, or 

other interested parties. 

Private funding 

 Education can be funded by private individuals rather than through government 

subsidies. Privatization may therefore mean that parents pay for schooling rather than the 

government (via tax revenues). Often, private schools are supported directly through tuition 

fees paid by students ’families, but in many cases, both families and governments contribute 

funds in a cost-sharing approach. Public universities in the United States charge tuition fees, 

but these only cover approximately half of the total costs, the remainder being covered by 

government subsidies. 

 Most privatization policies fall into one of the above two forms. So, education 

privatization can be undertaken by either: (a) increasing the number and proportion of private 

providers; (b) raising the number of funds contributed directly by the users of the services (i.e. 

students and their families) and lowering the amount contributed through subsidies; or (c) 

enhancing parental monitoring of schools and school choice over government rules and 

regulations. 

 There is no private Physical Education Institution in India. If we consider W.B., there 

is some institution where the students enrolled as self-sponsored. But in other fields of study, 

there is some institution in W.B. which are totally privately funded. They are:    

• Amity University of Kolkata 

• Techno India University 

• Brainware University 

• Academy of Technology 

• Aryabhatta Institute of Engineering & Management, Durgapur 

• Asansol Engineering College 

• Bankura Unnayani Institute of Engineering 

The partnership between the Public and Private sector: 

 The Government of India defines a P3 as "a partnership between a public sector entity 

(sponsoring authority) and a private sector entity (a legal entity in which 51% or more of equity 
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is with the private partner/s) for the creation and/or management of infrastructure for the public 

purpose for a specified period of time (concession period) on commercial terms and in which 

the private partner has been procured through a transparent and open procurement system. 

Main Characteristics of PPPs: 

i. Risk-sharing between public and private sectors. 

ii. The long-term relationship between parties. 

iii. Public service and ultimate regulatory responsibility remain in the public sector. 

iv. Using private sector skills for public sector services 

v. Contracts for services, not the procurement of assets. 

vi. Output, not input, specifications. 

vii. Payments related to service delivery. 

viii. Whole life approach to design, build, and operation. 

Benefits from the PPP sector 

▪ Better risk assessment/management and improved long-term visibility, not only on 

financial issues. 

▪ Greater innovation in design and financing structures. 

▪ Incentives to deliver assets on-time and on-budget. 

▪ Incentives to improve operational and commercial performance. 

▪ Bundling different phases => life cycle cost/benefit optimisation. 

 Recently, the University Grants Commission (UGC) has recommended four models of 

Public-Private Partnership to the Planning Commission, which are:- 

i. The private sector invests in infrastructure and the government runs and operates the 

institutions and in turn, pays to the private investor.  

ii. The private sector will not only invest in the infrastructure but also run and manage the 

institutions and the government will pay for the selective services it will avail from the 

institution.  

iii. The investment will be done by both the government and the private sector but the 

institutions will be run and managed by the private players. 

iv. The government will invest in the infrastructure and the private sector will run and manage 

the institution.  

Conclusions: 

 The business of Education became the most lucrative business in the modern market. 

Thus the possibilities of Educational financing through different corners resulted in the 

development of the Education system and its products. From the Kindergarten level to Higher 

Education, from learning through play to its research at the highest level, the cascading effect 

of the Indian Economy showers its blessings. The field of Physical Education is not an 

exception. The modern concept of Sports Management provides ample scope in this regard. 

This multidimensional source of finance has enabled this country to progress more in the 

spectrum of Education, Physical Education and its related field. 
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ABSTRACT 

 

Yoga and Vyayama of Ayurveda is the term of Indian origin. Yoga and Ayurveda are sister 

science that influences each other throughout history, rooted in the Vedic tradition of India. 

Ayurveda is the science of healing for both body and mind. Yoga is the science of self-

realization that signifying the harmonious relationship between mind and body. Both 

disciplines developed together and have always been used together. Yoga literally means 

'Integration' at all levels of one's existence- from the physical, sensory, emotional, mental, and 

spiritual to the highest self-realization. Vyayama is the term specifically used in Ayurveda 

tradition for physical exercise or activity. Various important features of Vyayama such as 

adequacy of exercise, types of exercise, indication, and contraindication of exercise, etc. are 

described in detail in Ayurveda. It is evident from the ancient Indian literature that Yoga and 

Vyayama of Ayurveda were used as mind-body medicine for maintaining health and wellness 

by large. It is believed that Yoga and Vyayama are the most important and integral concepts of 

the ancient Indian lifestyle. Therefore the objective of this review study is to explore the 

traditional concept of Yoga and Vyayama as found in the age-old Indian literature and its 

scientific application for health and wellness in modern times. 

 

 

 

Introduction 

It is evident from Vedic literature that “Yoga” and “Vyayama” of Ayurveda were practiced 

regularly by the people of ancient India in daily life to promote health and wellness. The Indian 

tradition of "Yoga" and "Vyayama” of Ayurveda explored almost every possibility to live a 

healthy prosperous life.  Both this ancient system emphasises the maintenance of health in 

every sense of it, i.e., physical, mental, social, spiritual, and ethical. Yoga and Ayurveda are 

sister science that influences each other throughout history. Ayurveda is the science of healing 

for both body and mind whereas Yoga is the science of self-realizationthat signifying the 

harmonious relationship between mind, body, and spirit. Both disciplines developed together 

and have always been used together. Yoga literally means 'Integration' at all levels of one's 

mailto:Email%253Asamiran.mondal@visva-bharati.ac.in


Volume 1      July 2020   ANUSHILAN- Journal of Physical Education, Yoga and Sports 

 
37 

existence- from the physical, sensory, emotional, mental, and spiritual to the highest self-

realization. Vyayama is the term specifically used in Ayurveda tradition for physical exercise 

or activity. 

It is also believed that Yoga and Vyayama are the most important and integral concept of 

ancient Indian lifestyle, Therefore the objective of this review study is to explore the traditional 

concept of Yoga and Vyayama as found in the age-old Indian literature and find out its 

scientific application for health and wellness in modern times (Dhammissara, 2005; Frawley, 

2000) 

Understanding Yoga 

The term ‘Yoga ’has its verbal root as ‘Yuj ’in Sanskrit. ‘Yuj' means joining. Yoga is that 

which joins. In traditional terminology, it is the joining of Jivatma (individual self) with 

Paramyatma (universal self). Yoga is one of the six systems of Indian philosophy. One of the 

great Rishi (seer), Patanjali was the pioneer who formally compiled the essential features and 

principles of yoga, which were earlier, found in Veda andUpanishads, whereby made a vital 

contribution in the field of yoga philosophy.Patanjali defines yoga in his second aphorism in 

‘Yoga Sutra ’that ‘Yogachittavrittinirodha ’means ‘Yoga is a process of gaining control over 

the mind. ’(Swami Digambarji, 1983; Karambelkar, 1998) 

Yoga is an ancient holistic wisdom of India and a practical science which signifies a 

harmonious integration at all levels of human existence. The essence of yoga is available in 

Vedic scriptures and Upanishads. All traditional schools of yoga advocate a movement towards 

the perfection of the body, perfection of the mind, or that of both. In the present day, there are 

only two established schools of yoga:Patanjali Yoga or Raj Yoga or Astanga Yoga and Hatha 

Yoga (Muktibodhananda, 2000; Maheshananda et. al., 2005) 

Understanding Vyayama 

Vyayama (Physical Exercise) means by which specific and particular control has been done in 

the body. It is an essential component of the Ayurveda system of prevention of health care or 

science of positive health. Vyayama is the term, especially used in Ayurveda for physical 

activities, the concept of which is very similar to the "physical Exercise in the present time". 

During the period between 7th BC to 15th century AD, important literature pertaining to 

Vyayama-Vidya was created. Two books i.e. Manasollasa of king Someswara and Malla 

Purana were the most important sources of study. Ayurveda is considered as one of the 

important UpaVeda, which mentioned Vyayama or physical exercise for the preventive, 

curative, and rehabilitative measure. An extensive explanation of Vyayama was given in the 

three most important texts of Ayurveda i.e. CharakaSamhita, SusrutaSamhita, and 

AstangaHrdyayam.  The concept of positive health was first introduced by AcharyaCharaka. 

According to Charaka - body, mind, and soul, these three entities of human being are like a 

tripod; the human is sustained by their combination, they constitute the substratum for 

everything. The Sushruta, another ancient authority of Ayurveda explains the Vyayama as 

follows: “Any act that causes fatigue to the body is known as Vyayama. AcharyaCharaka in 

his classical writings has emphasizes the necessity of graduated physical exercise (Vyayama) 

for restoring the health of unhealthy persons and patients. He defines Vyayama as the 
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performance of such exercise as would give courage to the mind and strength and steadiness 

to the muscles (Mondal, Deshpande, 1992). 

Means and Methods of Yoga Practice 

Today yoga is popular not so much as a system of philosophy but a system of practical 

discipline. The applications of yogic techniques are multidimensional. Within the wide range 

of yogic methods available in the yogic scriptures, the present researcher identified the 

following important methods for the benefit of health and wellness.  

Yama and Niyama: Yama and Niyama are two important ethical components of Astanga 

Yoga mention by Patanjali.Through the words Yama and Niyama we usually reminded five 

Yamas and five Niyamas mentioned by Patanjali. The word“ Yama" is derived from the verb 

root 'Yam'which means to control or restrain. This control or restrain is related to the 

practitioner's personal discipline. Yama is the practice of Ahimsa (abstinence from injury and 

killing), Satya (truthfulness), Asteya (non-stealing or abstinence), Brahmacharya (celibacy), 

and Aparigraha (freedom from greed or covetousness).Yama has different meanings, but in the 

present context, it is used to mean "self-control". It can also be interpreted as "attitude" or 

"behaviour". Certainly, a particular attitude can be expressed as a discipline, which then 

influences our behaviour. Patanjali’sYog Sutra mentions five different yamas, that is, 

behaviour patterns or relationships between the individual and the outside world. Thus the 

yamas are the moral virtues, which if attended to, purify human nature and contribute to the 

health and happiness of society. The niyamas (rules of behavior) are the practice of sauca 

(cleanliness), samtosa (contentment), tapa (austerities), svadhyaya (one’s own study) and 

iswara-pranidhana (warship of god or self surrender). Niyamas are the rules prescribed for 

personal observation. Like the five yamas, the niyamas are not exercises or activities to be 

simply studied. They present far more than an attitude. Compared with the yamas, the niyamas 

are more intimate and personal. They refer to the attitudes we adopt towards our selves (Sahay, 

2005; Karamelkar, 1998) 

Cleansing process (shatkarmas):Schools of Hatha Yoga begin with the practice of Kriyas or 

cleaning processes, usually classified into six divisions which consist of many subsections. 

These are Neti (nasal cleansing), Kapalbhati (forceful rapid breathing to ventilate and cleanse 

air passages), Dhauti (stomach wash), Basti (colon flushing), Nauli (manipulations of 

abdominal muscles to increase peristalsis), and Trataka (cleansing of the eye through steady 

gazing). They bring in control over the autonomic nervous system. The aim of the hatha yoga 

and therefore of the shatkarmas is to create harmony between the two major pranic flows, ida 

and pingala for attaining physical and mental balance. These ancient techniques are also used 

to balance the three doshas or humors in the body kapha (mucus) pitta (bile) and vata (wind). 

According to ayurveda and hatha yoga, an imbalance of the doshas will result in illness. The 

digestive, respiratory and excretory systems are very important to maintain our homeostasis so 

that the individual can maintain proper health and this is taken care of by these cleansing 

processes (Gharote, 2004).  

Surya Namaskara: Surya Namaskara, or salutation to the sun, is an important yogic practice, 

which has been handed down from the sages of Vedic time. Surya Namaskara is almost a 

complete sadhana in itself, containing asana, pranayama, and meditational techniques within 

the main structure of the practice (Saraswati, 2007). 
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Asana: Asana is psychophysical practices to culture body and mind for further higher practices 

of yoga - like pranayama, pratyahara, dhyana, etc. Patanjali’s yoga sutra defines asana as that 

which is comfortable and easy, as well as firm. These are the certain special pattern of postures 

that stabilize the mind and body. They aim at establishing a proper rhythm in the neuromuscular 

tonic impulses and improving the general tone of the muscles. The psycho-physiological 

advantages of asana are based on the following five principles (Saraswati, 2002; Gharote, 

2004).  

1. The use of gravity: The inverted postures such as the handstand, shoulder stand, and 

the reverse posture take advantage of gravity to increase the flow of blood to the desired 

part of the body.  

2. Organ Massage: Different types of asana postures have a squeezing action on a specific 

organ or gland, resulting in the stimulation of that part of the body. 

3. Stretching of the muscles, joints and ligaments promote the nerve conduction velocity, 

flexibility of the muscle, joint range of motion, muscular endurance and strength, 

energy level, etc.  

4. Deep breathing during yoga posture increases the oxygen supply to the target organ or 

gland, thereby enhancing the effect of asana.  

5. Concentration as well as breathing slowly and deeply, we also focus our attention on 

the target organ or gland. This brings the mind into play and greatly increases the 

circulation and energy supply to the organ or gland (Gharote, 2004; Coulter, 2001).  

Mudra and Bandha:The Sanskrit word mudra is translated as 'gesture' or 'attitude'. Mudras 

can be described as psychic, emotional, devotional, and aesthetic gestures or attitudes. Bandhas 

are a subgroup of mudras and are very few in numbers. They are usually practiced as an 

essential part of the pranayama practice (Gharote, 1987). 

Pranayama: Pranayama is voluntary control of the breathing process. In paranayama, practice 

of kumbhaka, a controlled phase of holding the breath, more time is available for the exchange 

of gases between the blood and air which is beneficial for releasing CO2 from active cells and 

a positive physiological effect on cardio–respiratory parameters, Regular practice of 

pranayama plays a great role on the mental setup of an individual (Saraswati, 2002a).  

Dhyana: One of the higher practices of yoga is dhyana. With this technique we can create a 

complete balance within the body, mind, and soul which adds extra calibers to the day-to-day 

life, i.e. confidence, positive attitude, egolessness, emotional balance, etc. are helpful for stress 

management. Regular practice of meditation reduced metabolic rate, heart rate, oxygen 

consumption, and carbon dioxide output which benefit every aspect of human life. The mind 

is less distracted and swayed by external events and therefore calmer and worriless. The 

practitioner will be able to solve day-to-day problems better and have more success in whatever 

activity undertake (Mumukshananda, 2000). 

Yogic Diet: The basic principles of diet from the yoga perspective, is to eat small quantities of 

high foods. The high qualities of foods are those, which promote the life force of a body without 

producing toxins. Yoga’s principles of nutrition are very similar to what modern science has 

discovered in more recent times.  

Means and Methods of Vyayama Practice 

Vyayama (physical exercise) was regarded as essential for persons from all walks of life for 

developing their physical strength and fitness.Classically, Vyayama includes Dhavana 
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(Running), Langhana (Jumping), Plavana (Leaping), Parisaraṇa(Walking), Bala (Strength), 

Mardana (Massage), Aram (Relaxation), Malla (Fighting) and Kridya (Sports). 

Ayurveda, the medical system of India, has also prescribed vyayamain connection with both 

measures: preventive and curative (Tipton, 2008; Mondal, 2013, Tiwari, 2014). 

Indication of Vyayama 

According to SusrutaSamhita, Physical exercise (vyayama) should be done to the level of half 

of the strength (balabardhana) of the person; otherwise, it will kill him; when air residing in 

the region of the heart comes up through the mouth (more upward breathing) that is the sign of 

half the strength of the person. Here the meaning of the sentence is, the expiration came out 

because of exertion. Some others considered balabardha as, when profuse sweat appears at 

axilla, forehead, nose, on arms, on legs and joints. Generally, these are the symptoms of 

exertion, so to prevent exertion it is advised to stop vyayama after getting these symptoms 

(Mondal, 2013).  

Contraindication of Vyayama 

According to CharakaSamhita, exercise (vyayama) is contraindicated for persons who are 

emaciated due to excessive sexual activity, weight lifting and by traveling on foot and for those 

who are in grip of anger, grief, fear, exhaustion and for the children, for the old persons and 

for the persons having vatika(air) constitution and profession of speaking too much. Whereas 

according to SusrutaSamhita exercise (vyayama) should be avoided by patients of bleeding 

diseases, emaciation, consumption, dyspnoea, cough, injury in the chest and by the person who 

is suffering from thirst and dizziness (Reena et al., 2014). 

Session of Vyayama 

In India, one year has been divided into six seasons. The northward movement of the Sun and 

its act of dehydration brings about three seasons, beginning from late winter to summer: Sisira 

(late winter), Vasanta, (spring), Grisma (summer). The southward movement of the Sun and it 

acts of hydration give rise to the other three seasons beginning with rain to early winter: Varsa 

(rainy), Sarat (autumn), Hemata (early winter). It was suggested that in summer physical 

exercise is to be given up; in the rainy season one should abstain from excessive exercise; in 

autumn swimming is beneficial because in this time water is spotlessly clear; at the advent of 

spring, one should habitually resort to exercise (Mondal, 2013). 

Yoga: Its Significance on Health and Wellness 

The psycho-physiological approach of yoga is of profound importance to correlate with the 

concept of mind-body medicine for prospecting health and wellness. The ancient thinkers of 

India never regard man as a mere biological entity, rather paid more attention to the functioning 

of the mind and its inner mechanism. In recent times psychology also accepted this basic aspect 

to recognize the correlation between the body and mind interaction as a whole. (Vevekananda, 

2008 and Saraswati, 2007). Peoples lifestyle has undergone drastic changes in modern times, 

adversely affecting their health in many ways. Yoga is proving to be a boon in coping with the 

stresses and disorders caused by undesirable lifestyle changes. With the recognition of the 

mind-body relationship by the scientific medical community, Yoga has increasingly become a 

part of modern medicine (Bijlani, 2004). Mind, when it is disturbed, may make the body prone 

to psycho-physiological disturbance (viksepa) leading to in-co-ordination between various 

organs thus lowering the efficiency of the body. According to Yoga mind has a very significant 
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role to play not only in psychosomatic diseases but also in every other form of the disease, 

including the acute ones (Kuvalayananda and Vinekar, 1994; Feuerstein, 2008). 

Traditional Yoga holds mental and bodily processes as mutually interdependent phenomena. 

From the Yogic view, the mind, the body, and pure consciousness are not held as separate 

entities. Therefore, the structure and function of the human body to have been described as 

intimate correlated with the mind-body-pure consciousness complex in Yoga science, 

remarkably. 

Vyayama: Its Significance in Health and Wellness 

The concept of positive health was first introduced by AcharyaCharaka. CarakaSamhita 

described the importance of good built, "Persons having proportionate musculature and 

compactness of the body no doubt possess very strong sensory and motor organs and as such, 

they are not overcome by the onslaught of diseases. They can stand hunger, thirst, the heat of 

the sun, cold and physicalexercises. They can digest and assimilate properly”. In another sloke 

it pointed out, “If strong individuals suffer from diseases of moderate nature, such diseases can 

be cured by physical exercise and exposure to sun and wind. It goes without saying that diseases 

of mild nature of these individuals can also be cured by the same devices.” 

 

CarakaSamhita reported that 'the cause of the diseases relating to both (mind and body) are 

threefold – wrong utilization, non-utilization (hypokinetic) and excessive utilization 

(hyperkinetic) of time, mental faculties and objects of sense organs’. CarakaSamhita, also the 

world’s oldest living evidence of exercise therapy literature prescribed vyayama (exercise) for 

twenty types of kapha (phlegm) diseases and many other diseases to cure or minimize the 

consequences. They used exercise therapy for the following twenty varieties of diseases due to 

the variation of kapha (phlegm): Trpti (anorexia nervosa); Tandra (drowsiness); Nidradhikya 

(excessive sleep); Staimitya (timidness); Gurugatrata (heaviness of the body); Alasya 

(laziness); Mukhamadhurya (sweet taste in mouth);Mukhasrava (salivation); slesmodgirana 

(mucus expectoration); Maladhikya (excessive excretion of excreta); balasaka (loss of 

strength); Apakti (indigestion); Hrdayopalepa (phlegm adhered in the vicinity of the heart); 

Kanthopalepa (phlegm adhered to the throat); Dhamanipraticaya (hardening of vessels); 

Galaganda (goiter); Atisthaulya (obesity); Sitagnita (suppression of digestive power); Udarda 

(Urticaria); Svetavabhasata (pallor); SvetamutranetraVarcastva (whiteness of urine, eye and 

faces). 

CarakaSamhita mentioned two very common lifestyle diseases: diabetes mellitus and obesity. 

They observed that "those who take in excess, heavy food, those who sleep too much and have 

sedentary habits; those who given up physical and mental exercises – may suffer from diabetes 

mellitus". "Excessive corpulence (obesity) is caused by over intake, intake of heavy, sweet, 

cooling and unctuous food, want of physical exercise, day sleep, uninterrupted cheerfulness, 

lack of mental exercise". "For reducing over corpulence the following are the prescription: 

diets and drinks which can reduce fat; should indulge more and more in vigil, regular physical 

and mental exercise". They cautioned that excessive exercise may create heart problems, 

external and internal abscesses, whereas lack of exercise may develop swelling, insomnia, etc. 

Exercise therapy may be useful for the disease of vomiting reflex, obstinate, urinary disorders, 

the problem of bone marrow and semen. They also suggested along with exercise therapy, 
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reducing (fasting) and nourishing (dieting) therapy, oblation, fomentation and massage therapy 

is important to cure the diseases (Tipton, 2008; Mondal, 2013; Pandey, 2015)  

 

Conclusion 

According to CarakaSamhita, a human is the combination of the body, mind and soul. It clearly 

suggestedvyayama (exercise) for the body and yoga for the mind and soul. So, the 

Yogavyayama is for the sustained development of the total human being. Finally, from ancient 

times, India was very much familiar with the practice and the benefits of yoga and vyayama 

(exercise). 
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ABSTRACT 

 

Biomechanics is one of the disciplines of human movement and sports and exercise science 

and is the field that deals with the effects of forces acting on and produced by living bodies 

(Norman, 1975).  

Sport kinematic analysis studies the positions, angles, velocities, and acceleration of body 

segments and joints during motion while kinetic analysis studies forces that produce the 

movement.  

The qualitative analysis considers the quality of execution and the performance is judged 

in form of some qualitative expressions, like good and bad, high and low, fast and slow. There 

are four basic steps used in qualitative analysis- i) Preparation, ii) Observation, iii) Evaluation 

and Diagnosis, and iv) Intervention. The quantitative analysis considers the exact measurement 

of some movement parameters such as velocities, acceleration, linear and angular 

displacement, work, power, force, and torques. Quantitative analysis demands a rigorous 

methodology and experimental design. It also requires sophisticated types of equipment such 

as: 

▪ High-speed video, cinematography, incorporating digitizing equipment and computers 

▪ Force plates linked to analog-to-digital converters and computers 

▪ Electromyography (EMG) 

▪ Isokinetic dynamometers  

▪ Accelerometers, electrogoniometers, and pressure platforms. 

In two dimensional analysis, movement of body segments is assumed to move in a single 

plane (planar). During three dimensional analysis (multiplanar), two or more cameras are used 

and synchronisation is very important.  

Keywords: biomechanics, analysis, quantitative, qualitative, two dimensional, three 

dimensional 

 

Basic Concept of Biomechanics 

Biomechanics has been defined as the study of the movement of living things using the science 

of mechanics (Hatze, 1974). Biomechanics is one of the disciplines of human movement and 

sports and exercise science and is the field that deals with the effects of forces acting on and 

produced by living bodies (Norman, 1975). Biomechanics is the study of the structure and 

function of biological systems using the methods of "mechanics." – Which is the branch of 

physics that is concerned with the description of motion and how forces create motion. Within 

"mechanics" there are two subfields of study: (1) statics, which is the study of systems that are 
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in a state of constant motion either at rest (with no motion) or moving with a constant velocity; 

and (2) dynamics, which is the study of systems in motion in which acceleration is present, 

which may involve kinematics (i.e., the study of the motion of bodies to time, displacement, 

velocity, and speed of movement either in a straight line or in a rotary direction) and kinetics 

(the study of the forces associated with motion, including forces causing motion and forces 

resulting from motion). According to the nature of the subject, biomechanics is an 

interdisciplinary area developed at the borders between biology and physics. It can be studied 

in three general broad categories: (a) clinical biomechanics, concerned with areas such as gait, 

neuromuscular control, tissue mechanics and movement evaluation during rehabilitation; 

occupational biomechanics, which looks at ergonomics and human growth or morphology and 

how they influence movement; and sports biomechanics, which deals with study and analysis 

of movements of human beings during his participation of sports activities based on laws and 

principles of mechanics. 

 

Biomechanical Analysis 

Biomechanical analysis is the evaluation of a technique, whether in sports, an industry, or in 

everyday life. Methods of analysis used in biomechanics vary, from those requiring expensive 

and complex equipment to techniques utilizing little more than an acute eye and the 

understanding of the movement (Adrian and Cooper, 1995; Marshall and Elliot, 2005).   

 

Purpose of Biomechanical Analysis 

a) It helps to understand the basic movement elements with which the total movement of 

technique is fall. 

b) It helps to understand the relative importance of these parts and their contribution to 

the total performance of the technique executed. 

c) Biomechanical analysis helps to organise the teaching stages in a particular sequence 

so that the students learn the techniques easily and effectively. 

d) Biomechanical analysis indicates the faults in execution and identifies the exact 

location of the fault. 

e) Biomechanical analysis also helps to understand the causes of faults in movement 

execution. 

f) As biomechanical analysis is done based on laws and principles of mechanics, it 

provides quantitative data regarding the quality of execution. 

g) Biomechanical analysis can suggest the possibility of future or further improvement of 

an individual movement activity considering its strength. 

 

General Skills Biomechanical Analysis 

Sport kinematic analysis studies the positions, angles, velocities, and acceleration of body 

segments and joints during motion while kinetic analysis studies forces that produce a 

movement. Biomechanical analysis varies from person to person and even from technique to 

technique, but certain common elements are generally in almost all the execution of technique. 

The general scheme of biomechanical analysis of a movement activity or technique involves 

the following three steps: 

a) Breaking down the total complex movement structure into simple smaller movements. 
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b) Description of each such movement execution. 

c) Analysis of the movement elements based on mechanical principles. 

Breaking down the complex movement structure into smaller simple movements may be 

done considering the importance of the part movements, thus these simplified part movements 

should be the preparatory part, main part, and follow-through part.  

The execution of the main part should also be analysed from beginning to end mentioning 

the involved mechanical principles. 

The follow-through part begins after the completion of the main part. The main purpose is 

here to maintain or regain balance. It is also important that the main part can be executed for 

maximum possible performance and the follow-through part is partly responsible for that. 

Types of Biomechanical Analysis 

      There may be two types of biomechanical analysis- i) qualitative analysis and ii) 

quantitative analysis. 

 

Qualitative Analysis 

Qualitative analysis considers the quality of execution and the performance is judged 

in form of some qualitative expressions, like good and bad, high and low, fast and slow. It is 

basically a subjective analysis and it may be defined as being 'the systematic observation and 

introspective judgment of the quality of human movement to provide the most appropriate 

intervention to improve performance' (Knudson and Morrison, 1996). Generally, teachers and 

coaches adopt qualitative analysis for judging the performance of their students. It does not 

require sophisticated instruments, a well-maintained laboratory, and an expert with specialised 

knowledge. But when a biomechanist wants to analyse a technique qualitatively, he should 

follow a standard procedure. There are four basic steps used in qualitative analysis- i) 

Preparation, ii) Observation, iii) Evaluation and Diagnosis, and iv) Intervention 

 

1. Preparation: Development of a theoretical model of the most effective technique and 

description of it.  It includes together knowledge of the skill, purpose of the skill, and 

characteristics of the most effective skill. 

2. Observation:  Observing the performance of the students or athletes.  Observation 

should be planned considering; who will observe? Under what condition the subjects 

will perform?  What will be observed?   

3. Evaluation: To compare the observed performance to the ideal technique and 

therefrom to identify and evaluate the faults.  

4. Intervention: To prepare necessary instruction to correct the faults and to provide 

feedback to the athletes. 

After completing the last step and correcting the faults it may be worthwhile to repeat 

the whole process.  This would include revising the description of the most effective technique 

based on available information.  The other phased will also be there. 

Quantitative Analysis 

Quantitative analysis considers the exact measurement of some movement parameters. 

Quantitative analysis can provide objective information that is relevant to the skill or sport. 
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The information may include the measurement of such variables as velocities, acceleration, 

linear and angular displacement, work, power, force, and torques. 

Quantitative analysis demands a rigorous methodology and experimental design. It also 

requires sophisticated types of equipment such as: 

▪ High-speed video, cinematography, incorporating digitizing equipment and computers 

▪ Force plates linked to analog-to-digital converters and computers 

▪ Electromyography (EMG) 

▪ Isokinetic dynamometers  

▪ Accelerometers, electrogoniometers, and pressure platforms. 

Motion Analysis Using Video 

Video recordings of sport and exercise activities are usually made by biomechanists to 

undertake a detailed analysis of an individual's movement patterns. 

Equipment Considerations for Video Analysis 

❖ Video camera – to capture images of the movement. 

❖  Recording and storage device. 

❖  Playback system. 

❖ Co-ordinate digitiser. 

❖  Processing and analysis software. 

Two-Dimensional Analysis 

In two dimensional analysis, movement of body segments is assumed to move in a 

single plane (planar). Some calibration should be placed in the analysis plane and all 

movements should occur in that plane. In sports and exercise, movement is generally not planar 

and such constraints are not easily enforced. This particularly evident in a competitive 

environment (Barlett, 1997) 

Equipment set-up 

➢ Mount the camera on a stable tripod and avoid panning. 

➢ Maximise the camera-to-subject distance. 

➢ Maximise the image size 

➢ Focus the camera manually 

➢ Align the optical axis of the camera perpendicular to the plane of motion 

➢ Record a vertical reference 

➢ Record a scaling object 

➢ Select an appropriate shutter speed and aperture 

➢ Ensure the correct lighting of the performer 

➢ Select an appropriate frame rate 

 

Participant preparation and recording trials 

 

Three Dimensional Analysis 

During three dimensional analysis (multiplanar), two or more cameras are used and 

synchronisation is very important. Calibration is required to allow for the reconstruction of 

digitized points. It is recommended that experience in all that is involved in two-dimensional 
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procedures is obtained before using three-dimensional analysis. The digitizing gives x, y, and 

z coordinates for each stage of a movement. From here, researchers reconstruct three-

dimensional pictures in the form of stick or block figures that can be viewed from any angle. 

Equipment set-up 

➢ Mount the cameras on stable tripods and avoid panning 

➢ Position the cameras for optimum viewing of body landmarks 

➢ Ensure control points are visible to and recorded by all cameras 

➢ Align the performance with the axes of the global co-ordinate system 

➢ Make provision for shutter synchronisation and event synchronisation 

 

Reporting of a Video Motion Analysis Study 

 

1: Participants 

• Participant details  

• Information 

• Warm-up and familiarisation; 

• Clothing worn, skin/other  

   markers and body landmarks 

2: Video Recording 

• Camera and lens type  

• Camera settings 

• Position of the camera(s)  

• Synchronisation 

• Details of lighting 

• Dimensions of 2D scaling 

  object(s)  or 3D performance volume 

3: Video Digitising 

• Digitising hardware and software  

• Resolution of the digitising system 

• Digitising rate 

• Model used 

4: Processing, Analysing and Reporting 

• Algorithm 

• Smoothing/filtering the coordinates 

• Level of smoothing 

• Derivative data  

• Source of segment inertia data used  

  to calculate 

• Level of inter- and intra-observer  

  Reliability of the calculated parameters 

ractical Approach for Research: 
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Fig.1: Placement of the Cameras and other Settings for Taking Video of the Volleyball 

Spike and Jump Service for Quantitative Biomechanical Analysis 

 

Fig. 2: Photograph of the Video Analysis of the Video Footage of the Volleyball Spike and 

Jump Service 
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ABSTRACT 

The purpose of the study was to examine the difference in coordinative ability and personality 

profile among different groups of sportspersons. To achieve the set objectives, forty-five (45) 

male basketballers, volleyballers, and athletes from Jadavpur University who were participated 

in their respective sports were selected as subjects for this study. The age of the subjects ranged 

from 19-28 years. The subjects were categorized as basketballers (15), volleyballers(15), and 

athletes (15).  Coordinative components and personality traits were selected for this study. 

Coordinative components which were measured in terms of differentiation ability(Through 

backward medicine ball test), orientation ability(Medicine ball test), reaction ability (Nelson 

hand reaction test), and coupling ability(Burpee test or squat) and Personality profile of the 

subjects were assessed with the help of Cattle 16PF Questionnaire. The data were taken in the 

basketball ground and small arena playground of Jadavpur University.  Data were analyzed by 

using the 'F’ test (ANOVA) with SPSS (Version 19.0) software. From the results following 

conclusions are drawn. (I)Basketball players were significantly heavier than Volleyball players 

and Sprinters. (ii)There is no significant difference in differentiation ability, orientation ability, 

and reaction ability. (iii)There is a significant difference in coupling ability among basketball 

players, volleyball players, and sprinters. (iv)Basketball players and volleyball players both are 

preserving than sprinters. (v)Basketball players and volleyball players both are penetrating than 

sprinters. (vi)Sprinters are warm-hearted than basketball players and volleyball players.  

Keywords: Coordinative component, basketball players, volleyball players, athletes, 

differentiation, orientation, reaction, coupling, and personality. 

 

 

 

 

INTRODUCTION 

Sports performance depends on various factors such as endogenic factor, exogenic factor, 

nutritional factor, physical fitness factor, psychological factor, etc. The psychological factor is 

a very important factor than other factors. Sports psychology is the sports science that seeks to 

understand psychological and mental factors that affect performance in sports, physical 

activity, and exercise, and apply these to enhance individual and team performance. Sports 

psychology is now so important to perform at the top level of the sport. Performing to the best 

of performs ability requires fitness, skilled related fitness, and mental preparation for the sport 

performance or activity. 

mailto:ghosh.atanu321@gmail.com
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Personality is a set of individual differences that are affected by the socio-cultural 

development of an individual: values, attitudes, personal memories, social relationships, habits, 

and skills. Different personality theorists present their own definitions of the word based on 

their theoretical positions.  

 

According to Allport “Personality is the dynamic organization within the individual of 

those psychophysical systems that determine his unique adjustment to the environment.” 

(Mangal, S.K.) 

Personality is a set of individual differences that are affected by the socio-cultural 

development of an individual: values, attitudes, personal memories, social relationships, habits, 

and skills. Different personality theorists present their own definitions of the word based on 

their theoretical positions.  

 

Physical Fitness is also an important factor that can affect sports performance. There are 

so many Physical Fitness factors out of which coordination is one of the important factors. 

Coordination is the ability to move two or more body parts under control, smoothly and 

efficiently. Coordination is a complex skill that requires good levels of other fitness 

components such as balance, strength, and agility. On a sporting field, someone who appears 

to be well coordinated may also be displaying good timing. 

The theory of coordinative abilities is still in a stage of infancy. Though there is rapidly 

increasing acceptance of the term coordinative abilities yet there is no agreement regarding the 

number of coordinative abilities important for sports. The methodology of improving different 

coordinative abilities is also yet not available in full detail. But shortly it is expected that a 

clear-cut system of means and methods for improving coordinative abilities will be evolved 

(Singh, 1991). 

Coordinative abilities are pre-requisites of athletics performance; these are mainly 

coordinated by the motor control process. Athletes' coordinative abilities help them in learning 

and perfecting technical skill in the training period; the coordinative abilities determine the 

speed of quality of learning, stabilizing and applying the techniques of sports in coordinative 

abilities which differ from technical skills that are prerequisite for several motor abilities 

(Harre, 1989). 

The study aimed to investigate the comparison among selective coordinative abilities and 

personality profiles of the sprinters, volleyball, and basketball players. Previous studies have 

shown a great deal of evidence of those factors. So the researcher was intended to construct a 

study among three different sporting event players and test their personality profile and 

coordinative ability associated with their respective games. 

 

Objectives of the study:  

The objectives of the study were as follows: 

1. To observe the coordinative ability among sprinters, basketballers, and volleyballers. 

2.  To find out the difference in coordinative ability among sprinters, basketballers, and 

volleyballers. 

3. To observe the personality profile among sprinters, basketballers, and volleyballers. 

https://en.wikipedia.org/wiki/Personality_psychology
https://en.wikipedia.org/wiki/Personality_psychology
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4. To find out the difference in personality profile among sprinters, basketballers, and 

volleyballers. 

METHODS  

A total of 45 students were selected as subjects for the present study, out of which 15 were 

basketballers, 15 were volleyballers and the rest were sprinters. All the subjects were selected 

from Jadavpur University. The ages of the subjects were range between 19- 28 years. 

The study group was selected from the three sports namely Sprint event, Volleyball game, 

and Basketball game. The selected subjects were the representatives of Jadavpur University 

and their personality profile and coordinative components which were measure in terms of 

ability such as differentiation, orientation, balance, rhythm, reaction, and coupling. The data 

were taken in the basketball ground and small arena playground of Jadavpur University.   

For this study the selected fitness component was coordination and the selected 

Coordinative components were differentiation ability (measured Through backward medicine 

ball test), orientation ability(measured through Medicine ball test), reaction ability (measured 

through Nelson hand reaction test), and coupling ability(measured through Burpee test or 

squat) and Personality profile of the subjects was assessed with the help of Cattle 16PF 

Questionnaire. 

Statistical procedure: The obtain data in form of the digital score were treated statistically to 

get results and to draw conclusions. The Mean and SD were used as descriptive statistics. The 

significance of statistical difference among the groups was measured by applying the 'F'-test, 

and to find out the exact location of difference Post Hoc Test (LSD) was applied. 

RESULTS AND DISCUSSION: 

In table 1 the personal data of the subjects were presented. 

Table-01:   Showed the personal data of the subjects. 

Physical 

Variable 

Basketball Players Volleyball Players Sprinters 

Mean ± SD Mean ± SD Mean ± SD 

Age 

(Years) 
20.47 1.19 24.74 1.39 24.87 1.65 

Height(m) 1.74 0.04 1.69 0.05 1.67 0.05 

Weight 

(kg) 
67.47 9.34 63.54 9.42 60.94 5.04 

From Table-01 it was seen that the Mean Age and SD of the Basketball Players for the 

present study were 20.47 & ±1.19 respectively. It was also found that the Mean and SD of 

Height of the Basketball Players were 1.74 & ±0.04 respectively. In the same way, it was also 

observed that the Mean and SD of Weight of Basketball Players were 67.47 & ±9.34. 

 And it was seen that the Mean Age and SD of the Volleyball players for the present study 

were 24.74& ±1.39 respectively. It was also observed that the Mean Height and SD of the 

Volleyball players were 1.69 & ±0.05 respectively. In the same way, it was found that Mean 

Weight and SD for the same group of subjects were 63.54 & ±9.42 respectively. 
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And it was seen that the Mean Age and SD of the Sprinters for the present study were 

24.87 & ±1.65. It was also observed that the Mean Height and SD of the Sprinters were 1.67 

& ±0.05. In the same way, it was found that the Mean Weight and SD for the same group of 

subjects were 60.94 &  ±5.04. 

To understand whether these differences were statistically significant or not statistical 'F' 

test was used. Table-02 shows the results.  

 

Table-02: Significance of statistical differences among three different groups. 

Source Height Weight 

Sum of 

Squares 

df Mean 

Square 

F Sum of 

Squares 

df Mean 

Square 

F 

Between 

Groups 

324.578 2 162.289  

 

2.34 

.036 2 .018  

 

6.94 Within 

Groups 

2906.400 42 69.200 .108 42 .003 

Total 3230.978 44  .144 44  

Table value of “F” at .05 level with( 2, 42) df = 3.22 

From table -02 it was observed that there was no significant difference in height among 

the three groups. But, there was a significant difference in weight among the three groups. 

Thus, from the table, it was clear that there was a significant difference exist in weight among 

the groups. To find out the actual location the Post-hoc test were used. 

 

Table No-3:   Showed the least significant difference between the groups in weight. 

(I) Sports (J) Sports Mean Difference (I-J) Std. Error Sig. 

Basketball 

Volleyball .04667* .01852 .016 

Sprinters .06733* .01852 .001 

Volleyball 

Basketball -.04667* .01852 .016 

Sprinters .02067 .01852 .271 

Sprinters 

Basketball -.06733* .01852 .001 

Volleyball -.02067 .01852 .271 

From table no. 3 It was clear that there were significant differences exist between 

Basketball players Volleyball players as well as Basketball players and sprinters. But no 

significant difference was found between Volleyball players were sprinters. Thus, it was 

concluded that the Basketball players were significantly heavier than the other two groups of 

players.  

Mean values and SD of orientation ability of basketball players, volleyball players, and 

sprinters had been presented in Table -4 

 



Volume 1      July 2020   ANUSHILAN- Journal of Physical Education, Yoga and Sports 

 
54 

Table-04: Showed Mean Orientation Ability & SD of three groups of subjects. 

Subjects: Orientation Ability 

Mean ±SD 

Basketball Players 8.34 .914 

Volleyball Players 8.05 .411 

Sprinters 8.08 .570 

 

From Table no 4, it was found that the mean and SD of orientation ability of basketball 

players were 8.34 and. ±.914. The mean and SD of orientation ability of volleyball players 

were 8.05 and  ±.411. The mean and SD of orientation ability of sprinters were 8.08 and ±.570.  

So, from the table value, it was clear that there was a difference in mean orientation ability 

among the groups.  

To test the significance of the difference in orientation ability among the three different 

groups, an analysis of variance was used. Table-5 showed the results. 

Table-5:  Showed significance of the statistical difference in orientation ability among the  

    groups. 

Source of variation Sum of Squares df Mean Square F 

Between Groups .685 2 .343 .77 

Within Groups 18.629 42 .444 

Total 19.314 44  

Table value of “F” at 0.05 level with (2,42df)=3.22 

From Table-5 it was clear that there was no significant difference in orientation ability 

among the three different groups. 

Mean values and SD of Differentiation ability of basketball players, volleyball players, 

and Sprinters have been presented in Table -6 

Table-06: Showed Mean Differentiation Ability & SD of three groups of subjects 

Subjects: Differentiation Ability 

Mean ± SD 

Basketball Players 7.47 1.99 

Volleyball Players 8.94 1.90 

Sprinters 8.14 1.46 

 

From Table no 6, it was found that the mean and SD of differentiation ability of basketball 

players were7.47 and ±1.99. The mean and SD of differentiation ability of volleyball players 

were 8.94 and ±1.90. The mean and SD of differentiation ability of sprinters were 8.14 and 

±1.46. So, from the table value, it was clear that there was a difference in differentiation ability 

among the groups. For better understanding, it was presented graphically.         

To test the significance of the difference in differentiation ability among the three groups 

analysis of variance was used. Table-7 showed the results. 
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Table-7:   Showed significance of the statistical difference in differentiation ability among  

     the groups. 

Source of 

variation 
Sum of Squares 

df Mean Square F 

Between Groups 16.178 2 8.089 

2.49 Within Groups 136.400 42 3.248 

Total 152.578 44  

Table value of “F” at 0.05 level with (2,42df) = 3.22 

From the table, it was clear that there was no significant difference in differentiation ability 

among the three different groups. 

Mean values and SD of reaction ability of basketball players, volleyball players, and 

Sprinters have been presented in Table-08 

 

Table-08: Showed Mean of Reaction Ability & SD of three groups of subjects 

Subjects: 
Reaction Ability 

Mean ±SD 

Basketball Players .169 .012 

Volleyball Players .208 .096 

Sprinters .184 .061 

 

From Table no 08, it was found that the mean and SD of reaction ability of basketball players 

were .169 and ±.012. The mean and SD of reaction ability of volleyball players were.208 and 

±.096 and the mean and SD of reaction ability of sprinters were .184 and ±.061.  

So, from the Table value, it was clear that there was a difference in mean reaction ability among 

the groups. For better understanding it was presented graphically, Fig-7 showed the result. 

To test the significance of the difference in reaction ability among the three different 

groups, an analysis of variance was used. Table-09 showed the results. 

 

Table-09:   Showed significance of the statistical difference in reaction ability among the  

      groups. 

Source of variation Sum of Squares Df Mean 

Square 

F 

Between Groups .012 2 .006  

1.34 Within Groups .184 42 .004 

Total .196 44  

 Table value of “F” at 0.05 level with (2, 42df) =3.22 
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From the table, it was clear that there was no significant difference in reaction ability 

among the three different groups. 

Mean values and SD of coupling ability of basketball players, volleyball players, and 

Sprinters had been presented in Table -10 

Table-10: Showed Mean Coupling Ability & SD of three groups of subjects 

Subjects: Coupling Ability 

Mean ±SD 

Basketball Players 13.80 2.34 

Volleyball Players 20.80 3.37 

Sprinters 19.47 2.65 

From Table no 10, it was found that the mean and SD of coupling ability of basketball 

players were 13.8 and ±2.34.  The mean and SD of coupling ability of volleyball players were 

20.8 and ±3.37. The mean and SD of balance ability of sprinters was 19.47 and ±2.65. So, from 

the Table value, it was clear that there was a difference in mean coupling ability among the 

groups. For better understanding, it was presented graphically. 

To test the significance of the difference in coupling ability among three different groups, 

analysis of variance was used. Table-11 showed the results. 

Table-11:     Showed significance of the statistical difference in coupling ability among 

the groups. 

Source Sum of Squares Df Mean Square F 

Between Groups 414.444 2 207.222 
26.17 

Within Groups 332.533 42 7.917 

Total 746.978 44  

Table value of F at 0.05 level with (2, 42df) =3.22 

From the table it was clear that there was a significant difference exists among the groups. To 

find out the actual location the Post-hoc test were used. 

Table No-12:  Showed  the least significant difference between the groups in  coupling 

Ability 

(I) Sports (J) Sports Mean Difference (I-J) Std. Error Sig. 

Basketball 
Volleyball -5.66667* 1.02745 .000 

Sprinters -7.00000* 1.02745 .000 

Volleyball 
Basketball 5.66667* 1.02745 .000 

Sprinters -1.33333 1.02745 .201 

Sprinters 
Basketball 7.00000* 1.02745 .000 

Volleyball 1.33333 1.02745 .201 

From table no 12 it can be depicted that the calculated LSD value of volleyball players 

was significantly higher than the basketball players and sprinters, as volleyball players were 
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compared with basketball players and sprinters. It was also clear that there was a significant 

difference exist between basketball players and sprinters. Lastly, it was concluded that 

volleyball players had the best coupling ability than basketball players and sprinters. 

Personality Profile: 

The personality profile of the subjects was presented below: 

Table -13: The Ten Scores of 16 PF of Basketball Players 

 A B C E F G H I L M N O Q1 Q

2 

Q3 Q4 

Mea

n 
5.8 

6.1

4 
5.8 

5.6

7 

5.9

4 
6.4 5.4 

5.0

7 

5.6

7 
6.4 

6.4

7 
5.8 5 6 

6.3

4 
6 

± 

SD 

2.0

5 

2.0

1 

2.0

8 

1.2

4 

1.3

9 

1.7

3 

1.7

7 

1.7

6 

1.9

2 

1.8

5 

1.5

8 

1.5

3 

1.4

7 

1.

7 

2.5

3 

1.8

9 

The 16 personality factors indicate 16 different mental predisposition of an individual. 

The final score of each trait has been converted into Ten-score according to norms. Any value 

between 4.7 – 6.3 indicated the average value of the trait. The value below 4.7 indicated a lower 

category of the trait. Similarly, a value of more than 6.3 indicated the person within the higher 

category in that particular factor. The values as shown in Table−16 indicate that most of the 

personality factors of basketball players were within the normal range. These indicate that most 

of the subjects had a normal psychological profile and behavioral pattern. However, it was seen 

that in some factors (G, M, N, Q2 & Q3) the values were slightly above normal. But there was 

no mean value below the lower range of average personality profile score of 4.7. 

It was seen from the graphical representation that the basketball players had standard ten 

scores within the normal zone for personality factors–A (Reserved-Outgoing), B (abstract),  C 

(Emotional Stability), E (Dominance), F (Enthusiastic), H (Timidity),  I(Minded), L 

(Vigilance), O (Apprehensive), Q1 (Openness), Q4 (Relaxed).   In all these parameters the mean 

values of standard ten scores were within 4.7 to 6.3. It was also seen that the basketball players 

were higher in mean values in a few personality factors like G (Preserving), M (Proper 

Imaginative), N (Penetrating), Q2 (Self-sufficient), and Q3 (Precise).  

Table -17:   The Ten Scores of 16 PF of Volleyball Players 

 A B C E F G H I L M N O Q1 Q2 Q3 Q4 

Mea

n 
6.2 

4.5

4 

6.0

7 
5.6 

6.0

7 

6.9

4 
6.2 

5.6

7 
6 6.4 6.8 5.2 6 

6.8

7 

8.0

7 

5.6

7 

± SD 
1.5

7 

1.8

5 

2.0

6 

1.5

5 

1.3

9 

1.8

7 

2.0

5 

1.4

0 

1.9

3 

1.5

1 

1.6

6 

1.5

7 

1.7

4 

1.4

6 

1.5

4 

1.7

6 
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The 16 personality factors indicate 16 different mental predisposition of an individual. 

The final score of each trait has been converted into Ten-score according to norms. Any value 

between 4.7 – 6.3 indicated the average value of the trait. The value below 4.7 indicated a lower 

category of the trait. Similarly, a value of more than 6.3 indicated the person within the higher 

category in that particular factor. The values as shown in table−17 indicate that most of the 

personality factors of volleyball players were within the normal range. These indicate that most 

of the subjects had normal psychological profile and behavioral patterns. However, it was seen 

that in some factors (G, M, N, Q2 & Q3) the values were slightly above the normal, and in 

factor B the value was slightly below the normal range. 

It is seen from the graphical representation that the volleyball players had standard ten 

scores within the normal zone for personality factors– A (Reserved-Outgoing), B (abstract),  C 

(Emotional Stability), E (Dominance), F (Enthusiastic),  H (Timidity),  I(Minded), L 

(Vigilance), O (Apprehensive), Q1 (Openness), Q4 (Relaxed).   In all these parameters the mean 

values of standard ten scores were within 4.7 to 6.3. It is also seen that the volleyball players 

were higher in mean values in a few personality factors like G (Preserving), M (Proper 

Imaginative), N (Penetrating), Q2 (Self-sufficient), and Q3 (Precise).  

Table -18:The Ten Scores of 16 PF of Sprinters 

 A B C E F G H I L M N O Q1 Q2 Q3 Q4 

Mea

n 
6.4 

4.3

4 

5.7

4 

6.2

7 
5.2 

5.4

5 

5.2

7 

6.1

4 
5.8 

5.8

7 
6.2 

6.0

7 

6.2

7 

6.6

7 
6.8 

5.7

4 

± SD 
1.9

2 

.89

9 

1.3

4 

1.9

9 

1.9

0 

2.2

4 

2.0

2 

2.0

9 

2.0

8 

1.4

1 

2.2

2 

1.0

4 

1.3

4 

1.5

9 

1.7

5 

1.8

4 

The 16 personality factors indicate 16 different mental predisposition of an individual. 

The final score of each trait has been converted into Ten-score according to norms. Any value 

between 4.7 – 6.3 indicated the average value of the trait. The value below 4.7 indicated a lower 

category of the trait. Similarly, a value of more than 6.3 indicated the person within a higher 

category in that particular factor. The values as shown in Table−05 indicate that most of the 

personality factors of physical education students were within the normal range. These indicate 

that most of the subjects had a normal psychological profile and behavioral pattern. However, 

it was seen that in some factors (A, Q2 & Q3) the values were slightly above normal and in 

factor B the value was slightly below the normal range. 

It was seen from the graphical representation that the sprinters had standard ten scores 

within the normal zone for personality factors- B (abstract),  C (Emotional Stability), E 
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(Dominance), F (Enthusiastic), G (Conscientious)H (Timidity),  I(Tough-Minded), L 

(Vigilance), M (Abstractedness), N (Privateness), O (Apprehensive), Q1 (Openness), Q4 

(Relaxed).   In all these parameters the mean values of standard ten scores were within 4.7 to 

6.3. It is also seen that the basketball players were higher in mean values in a few personality 

factors like A (Warm Hearted), Q2 (Self-sufficient), and Q3 (Precise).  

Thus, there was a difference in personality profile among the three selected groups. To 

understand whether this difference was significant or not statistical F tests were used, table 19 

showed the results. 

Table-19:   Showed significance of the statistical difference in personality factor among 

the groups. 

 Sum of 

Squares 

df Mean 

Square 

F Sig. 

A Between Groups 2.800 2 1.400 .407 .668 

Within Groups 144.400 42 3.438   

Total 147.200 44    

B Between Groups 29.200 2 14.600 5.076 .011 

Within Groups 120.800 42 2.876   

Total 150.000 44    

C Between Groups .933 2 .467 .136 .873 

Within Groups 144.267 42 3.435   

Total 145.200 44    

E Between Groups 4.044 2 2.022 .773 .468 

Within Groups 109.867 42 2.616   

Total 113.911 44    

F Between Groups 6.533 2 3.267 1.316 .279 

Within Groups 104.267 42 2.483   

Total 110.800 44    

G Between Groups 16.533 2 8.267 2.166 .127 

Within Groups 160.267 42 3.816   

Total 176.800 44    

H Between Groups 7.644 2 3.822 1.010 .373 

Within Groups 158.933 42 3.784   

Total 166.578 44    

I Between Groups 8.578 2 4.289 1.365 .267 

Within Groups 132.000 42 3.143   

Total 140.578 44    

L Between Groups .844 2 .422 .108 .898 

Within Groups 163.733 42 3.898   
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Total 164.578 44    

M Between Groups 2.844 2 1.422 .559 .576 

Within Groups 106.933 42 2.546   

Total 109.778 44    

N Between Groups 2.711 2 1.356 .346 .709 

Within Groups 164.533 42 3.917   

Total 167.244 44    

O Between Groups 5.911 2 2.956 1.519 .231 

Within Groups 81.733 42 1.946   

Total 87.644 44    

Q1 Between Groups 13.378 2 6.689 2.898 .066 

Within Groups 96.933 42 2.308   

Total 110.311 44    

Q2 Between Groups 6.178 2 3.089 1.235 .301 

Within Groups 105.067 42 2.502   

Total 111.244 44    

Q3 Between Groups 24.133 2 12.067 3.078 .057 

Within Groups 164.667 42 3.921   

Total 188.800 44    

Q4 Between Groups .933 2 .467 .140 .870 

Within Groups 140.267 42 3.340   

Total 141.200 44    

 

From the table-19, it was clear that almost all the personality factors were not statistically 

significant to expect factor B. In personality factor B, there was a significant difference exist 

among the groups. To find out the actual location the Post-Hoc test (LSD) was used, table no-

20 showed the result. 

Table-20: Showed the least significant difference between the groups' PF 

(I) Sports (J) Sports Mean 

Differenc

e (I-J) 

Std. 

Error 

Sig. 95% Confidence 

Interval 

Lower 

Bound 

Upper 

Bound 

Basketball Volleyball 1.60000* .61927 .013 .3503 2.8497 

Sprinters 1.80000* .61927 .006 .5503 3.0497 

Volleyball Basketball -1.60000* .61927 .013 -2.8497 -.3503 

Sprinters .20000 .61927 .748 -1.0497 1.4497 
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Sprinters Basketball -1.80000* .61927 .006 -3.0497 -.5503 

Volleyball -.20000 .61927 .748 -1.4497 1.0497 

From table no 20 it can be depicted that the calculated LSD value of basketball players was 

significantly higher than the volleyball players and sprinters, as basketball players were 

compared with volleyball players and sprinters. A similar situation occurred in the case of 

volleyball players when they were compared against basketball players. As B factor of the 

personality of volleyball players were significantly better than sprinters. Lastly, it was 

concluded that basketball players had the best B factor of personality than the volleyball players 

and sprinters. 

 

DISCUSSION OF FINDINGS 

In the present study Basketball players, Volleyball players, and athletes were compared 

with different dimensions. The results showed that there was a significant difference among 

the basketball players, volleyball players, and sprinters regarding coordinative ability, balance 

ability, and personality profile. Team sports like basketball and volleyball, which involved 

jumping, jogging, and running towards various directions and altering direction during the 

match. This has a positive effect on different coordinative abilities. The game of basketball 

needs more physicality than the volleyball and sprint event. This result was also supported by 

previous researchers Massuça & Fragoso 2011. From the present study, it was evident that 

the mean height and weight were higher in the case of basketball players, in comparison with 

volleyball players and sprinters. As the stature of basketball players and volleyball players 

generally stands on the higher side. This result was also supported by previous researchers 

Gaurav V. et al. 2015. 

This study indicates that the existence of differences of different coordinative abilities such 

as differentiation ability, orientation ability, and reaction ability between basketball players, 

volleyball players, and sprinters. The basketball players showed better coordinative ability in 

comparison with volleyball players and athletes. The game of basketball requires more agility 

and swift movement pattern. From the results, it was evident that volleyball players and athletes 

were also shown a great deal of coordinative ability which was evident from the non-significant 

result from the ANOVA test. From the present result, there were significant differences in 

balance ability were observed. Formulation of the LSD test signifies the outcomes of testing 

balance ability among basketball players, volleyball players, and athletes. Here it was seen that 

the balance ability of athletes was significantly better in comparison with basketball players 

and volleyball players. This was observed by previous researchers Gokdemir K. et al. 2012. 

It has also been seen from the present study that the balance ability of volleyball players was 

significantly better than basketball players. As there is no such evidence were found in this 

context of the study. But it may be because the quality of selected sprinters and volleyball 

players showed better balance than the basketball players. The sprinters and volleyball players 

were selected from the Physical Education department, and they were associated with daily 
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conditioning of physical fitness components.  Thus they performed better than basketball 

players who were not associated with daily physical training.  

The personality profile was very much identical among basketball players, volleyball 

players, and sprinters. As it is evident from the present context of society every person 

especially players maintain their personality profile at a distinctive level. So the difference 

which has occurred in this context of the study was not highlighted as much. But statistically 

significant differences had occurred among basketball players, volleyball players, and sprinters 

in certain personality characteristics. An identical study conducted by Sattar, Naeema (1999) 

states a similar fact. 

Discussion of hypothesis: So from the above conclusions made from the hypothesis, it can 

be finally said that: 

❖ According to Hypothesis 1 to 5, the observed result was found different in the case of 

coordinative ability among Basketball players, Volleyball players, and Sprinters. So, as per 

the assessment of the significance level, the Null hypothesis was partially rejected as the 

result of balance and coupling ability showed significant differences. 

❖ According to Hypothesis-6, the observed result was found different in the case of 

personality profile among Basketball players, Volleyball players, and Sprinters. So, as per 

the assessment of the significance level, the Null hypothesis was partially rejected because 

the result of the personality B factor showed significant differences. 

 

CONCLUSION 

Based on the above results the following conclusions are drawn. For better presentation the 

conclusions of different areas namely physical characteristics, coordinative ability and 

personality profiles have been put up separately as follows: 

Conclusions regarding physical characteristics: 

i) Basketball players were significantly younger than Volleyball players and Sprinters. 

ii) Basketball players were significantly heavier than Volleyball players and Sprinters. 

 Conclusions regarding coordinative ability: 

i) There is no significant difference in differentiation ability among basketball players, 

volleyball players, and sprinters. 

ii) There is no significant difference in orientation ability among basketball players, 

volleyball players, and sprinters. 

iii) There is no significant difference in reaction ability among the three groups of subjects. 

iv) There is a significant difference in coupling ability among basketball players, volleyball 

players, and sprinters. 

Conclusions regarding personality characteristics: 

i) Basketball players and volleyball players both are preserving than sprinters. 

ii) Basketball players and volleyball players both are proper imaginative than sprinters. 

iii) Basketball players and volleyball players both are penetrating than sprinters. 

iv) Sprinters are warm-hearted than basketball players and volleyball players. 

v) Basketball players, volleyball players, and sprinters all groups are self-sufficient and 

precise. 
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ABSTRACT 

 

Background: Menopause is a natural phase, which marks the beginning of the aging process 

in the life span of every woman. A gradual reduction in the estrogen and progesterone hormone 

levels triggers this process. This biological phase is coupled with numerous complications and 

side effects, which are really difficult for a woman to deal with.Hormonal changes in the body 

can be treated with replacement therapy and medications, but these have high risks. Thus, 

exercise is an effective gateway, to maintain active menopause and sail smoothly through these 

acute reproductive and endocrinal changes in the body.Objective : The main objective of this 

review article is to study the effects of exercise on menopause in women. Acquisition of 

Evidence: For this review study evidences were gathered from various scholarly articles 

published online and in e-books. Studies that matched and fulfilled the primary objective of 

the article were considered, reviewed and presented systematically. Findings: Midlife crisis or 

menopause includes vasomotor symptoms and side effects like depression, weight gain, 

sarcopenia, bone demineralization, andrisk of cardiovascular and coronary artery diseases. 

Exercise induction at this phase may reduce the immediate symptoms and decrease the long-

term risk of osteoporosis, anemia, obesity, and cardiovascular diseases.Conclusions:Exercise 

is beneficial for women at every stage of life; however, a renewal of an active exercise 

programme has shown to bring positive effects in women undergoing menopause. Several 

exercise regimes can be renewed and practiced which have been researched on and have proved 

beneficial. However, there are other benefits too, which have to be researched. 

 

Keywords: natural,aging, hormonal change, active menopause,disease, exercise, renewed 

 

 

 

Introduction: 

Menopause is the time in a woman’s life when her menstrual cycle permanently ends and stops. 

This is also called" change in life" or climacteric. It is the end of fertility or the childbearing 

age in a woman. However, this is not a sudden process it takes many months or years for 

menopause to finally occur. The initial stages of menopause are called perimenopause. A 

mailto:puneet.kochar54@gmail.com
mailto:sritun14@gmail.com
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woman undergoes several biological changes which are physical, psychological, emotional, 

and mental during this stage in her life. It is difficult to cope with these changes. 

Therefore, the specific objective of this article is to discover the role of exercise and its 

significant impact on the immediate side effects and long term side effects of menopause in 

women.(WebMD menopause guide 2009) 

 

Methods and Acquisition of Evidence: 

A. Menopause and its causes: 

 Menopause is a condition that all women experience and it marks the advent of the aging 

process in their life cycle. The following are its causes: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source:https://www.webmd.com/menopause/default.htm 

 

B. Symptoms and Long Term Health Risks: 

Most women approaching menopause will have hot flashes, a sudden feeling of warmth that 

spreads over the upper body, often with blushing and some sweating. The severity of hot 

flashes varies from mild in most women to severe in others. A study was put forward by 

Elavsky et al 2012 on Menopause and vasomotor symptoms, and the following changes were 

reported : 

Irregular or skipped periods 

Increased body fat 

Insomnia 

Mood swings 

Fatigue 

Depression 

Irritability 

Racing heart 

Headaches 

Joint and muscle aches and pains 

Ovaries make less 

estrogen, lasts for 

approximately 1-

2 years, with 

other menopausal 

symptoms. 

Finite 

numbers of 

eggs are stored 

in the ovary at 

birth. 

Ovaries produce 

hormones 

estrogen 

andprogesteron

e. 

These hormones 

control 

ovulation and 

menstruation. 

Menstruation 

gets irregular 

and this is 

known as 

Perimenopause. 

Menstruation 

has stopped 

for more than 

a year. 

Ovaries stop 

releasing the egg 

and making most 

of the estrogen. 

This natural 

condition is 

Menopause. 

https://www.webmd.com/menopause/default.htm
https://www.webmd.com/content/article/51/40612.htm
https://www.webmd.com/skin-problems-and-treatments/hyperhidrosis2
https://www.webmd.com/menopause/guide/menopause-hot-flashes
https://www.webmd.com/menopause/guide/menopause-hot-flashes
https://www.webmd.com/content/article/51/40617.htm
https://www.webmd.com/content/article/51/40614.htm
https://www.webmd.com/women/guide/why-so-tired-10-causes-fatigue
https://www.webmd.com/content/article/51/40614.htm
https://www.webmd.com/content/article/51/40614.htm
https://www.webmd.com/heart/picture-of-the-heart
https://www.webmd.com/migraines-headaches/default.htm


Volume 1      July 2020   ANUSHILAN- Journal of Physical Education, Yoga and Sports 

 
66 

Changes in libido (sex drive) 

Vaginal dryness 

Bladder control problems 

However not all women get all of these symptoms. 

 

The loss of estrogen linked with menopause has been tied to several health problems that 

become more common as women age.After menopause, women are more likely to have: 

Osteoporosis 

Obesity 

Heart disease 

A poorly working bladder and bowel 

Greater risk of Alzheimer's disease 

Poor skin elasticity (increased wrinkling) 

Poor muscle power and tone 

Some weakening in vision, such as from cataracts (clouding of the lens of the eye) and macular 

degeneration (the breakdown of the tiny spot in the center of the retina that is the center of 

vision) 

 

C.Effects of exercise on Menopause: 

Menopausal women face great challenges and the symptoms alone or combined, if not dealt 

with can compromise quality of life.During menopause, the role of physical activity becomes 

important, not only because of the plethora of symptoms that menopause produces but also 

because it increases the risk for cardiovascular disease, osteoporosis, decreased bone mineral 

density, musculoskeletal symptoms, depression, and obesity—specifically through an increase 

in central adiposity and visceral fat mass (Freeman 2010; Guthrie et al. 2004). 

One study states that as many as 60% of perimenopausal women are overweight (Milewicz, 

Bidzinska&Sidorowicz 1996). Multiple studies examining the association between obesity and 

menopausal symptoms have shown that women with an elevated body mass index (BMI) report 

more severe symptoms than women with a healthy BMI and that obese women are at greater 

risk for depression (Fernández-Alonso et al. 2010). Besides, sarcopenia, or age-related muscle 

and strength loss, is expedited in menopausal women—owing to the decline in estrogen—and 

is exacerbated by low levels of physical activity. 

There is compelling research highlighting the health benefits of physical activity for middle-

aged women. These benefits include not only improvements in brain function and functional 

capacity (muscle strength, muscle quality, and balance) but also relief from somatic and 

psychological symptoms like anxiety and depression. Physical activity positively impacts 

menopausal symptoms and helps maintain a healthy BMI. 

In a study conducted by D.L Thompson in the American College of Sports Medicine's Health 

and Fitness Journal  2006, the observations were as follows: 

 

 

 

 

 

https://www.webmd.com/content/article/51/40621.htm
https://www.webmd.com/sex/features/sex-drive-how-do-men-women-compare
https://www.webmd.com/content/article/51/40621.htm
https://www.webmd.com/content/article/51/40625.htm
https://www.webmd.com/content/article/51/40615.htm
https://www.webmd.com/content/article/51/40622.htm
https://www.webmd.com/urinary-incontinence-oab/picture-of-the-bladder
https://www.webmd.com/alzheimers/default.htm
https://www.webmd.com/skin-problems-and-treatments/picture-of-the-skin
https://www.webmd.com/eye-health/default.htm
https://www.webmd.com/eye-health/cataracts/default.htm
https://www.webmd.com/eye-health/picture-of-the-eyes
https://www.webmd.com/eye-health/macular-degeneration/default.htm
https://www.webmd.com/eye-health/macular-degeneration/default.htm
https://www.webmd.com/eye-health/ss/slideshow-healthier-eyes
http://www.ideafit.com/fitness-library/modifying-pilates-for-clients-with-osteoporosis
http://www.ideafit.com/fitness-library/bone-mineral-density-weight-loss
http://www.ideafit.com/fitness-library/bone-mineral-density-weight-loss
http://www.ideafit.com/fitness-library/exercise-may-serve-as-ldquomedicinerdquo-for-depression
http://www.ideafit.com/fitness-library/yes-resistance-training-can-reverse-the-aging-process
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Sl.No Menopausal Symptoms Exercise and it’s benefits 

1 Perimenopausal 

symptoms like hot flashes, 

mood disturbances, sleep 

problems. 

30 mins of aerobic exercise daily, which includes 

brisk walking, swimming, cycling, water aerobics, 

etc. 

2 Loss of muscle mass  Moderate strength training exercises daily, using a 

resistance level heavy enough to tire muscles after 

about 12 repetitions. 

3 Increased weight 30  mins of aerobic and anaerobic exercise daily 

prevent "meno-pot”  

4 Osteoporosis Walking, resistance training and weight-bearing 

exercises improves bone strength and reduces the 

risk of fractures. 

5 Chronic heart risk 2 miles of walking each day reduced the Blood 

pressure levels to normal limits. 

2hours of walking each day cut their risk of coronary 

heart disease by half 

Another study, “Training Through the Transition” November–December 2012 issue of IDEA 

Fitness Journal, put forward certain parameters that could be helpful for such women who 

take up exercise in the menopausal stages. 

The exercise levels must be of moderate-intensity, body temperature to be kept at a comfortable 

level to avoid the increase in vasomotor symptoms like hot flashes, etc. meditation, pilates, and 

resistance training helps in the increase in BMI and increasing bone mineral density. Women 

are encouraged to exercise 60 minutes a day for a minimum of 12 weeks to garner the best 

results. 

Conclusion: 

Thus through the various reviews and experimental studies looked into, an update can be added 

to the already available information that there are possible beneficial effects of various 

exercises of specific intensity for women in the perimenopausal and menopausal phase. This 

field of investigation is very vast and it is difficult to compile specific conclusions within a 

single short review. However, by the study of the abundant data available certain principles do 

emerge with utmost clarity. The different exercise programmes help develop and active 

menopause and reduce the effect of vasomotor symptoms and the risk of various long term 

diseases that affect a woman’s health at this stage in life. 
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