
Annexure - I

Core Course – 1 Credit 3 + 1

FITNESS AND WELLNESS

Unit: I - Concept

Concept of health, fitness and wellness – Components of health, fitness and Wellness – Factors
influencing health, fitness and wellness – Relationship between health, fitness and wellness –
Misconceptions of health and fitness Importance of health, fitness and wellness.

Unit: II - Assessment

Assessment of muscular strength and endurance, flexibility and cardio – vascular endurance – Grip
test, sit-ups - test – leg and back muscular strength test – sit and reach test step test – 12 minutes cooper’s
run and walk test – AAHPERD youth fitness test – AAHPED Health – Related fitness Test.

Unit: III – Aerobic and Anaerobic exercise

Development of Muscular strength and endurance, flexibility and Cardio vascular endurance – Free
exercises / Isometric and Isokinetic exercise – Barbell, Dumbbell and highest machine exercise –
stretching exercises – Aerobic exercises – Exercise – Basic principles of training and conditioning
Flexibility Training (Suppleness) – cardio respiratory Training (Stamina) Exercise prescription planning
the Workout.

Unit: IV - Life style disease

Special problems and Exercise instruction – allergies to exercise – Anorexia – Arthritis – Asthma –
Exercise Anemia  Diabetes – Hypertension – Cardio vascular disorders – Back pain – Heel pain – knee
pain – Exercise programme for children – Adolescents – youth – middle ages – senior client Exercise and
pregnancy.

Unit: V- Nutrition

Nutrition for active people – Dietary guidelines – components of carbohydrates protein fat, minerals
and vitamins balanced diet – Energy requirements in various activities – caloric expenditure – caloric
calculation – Diet planning – Diet supplementation – Diet modification – food Facts and Fallacies
Ergogenic aids – Drugs –Dopes - Diet and training under various conditions – Electrolyte and Water
replacement.

Practical

1. Monitoring fitness
2. pedometer
3. PAR/Q
4. Preparation of balanced diet
5. SIT /HIT



6. Testing - Health related parameters
7. Cumulative health assessment
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Core Course - 2 Credit 3+1

FUNCTIONAL TRAINING AND EVALUATION

UNIT-I - SPORTS TRAINING

Definitions, Aim, Objectives and Characteristics, Principles of Sports Training - Sources of
Energy:  Anaerobic,  Lactic and Aerobic Sources of Energy -Training   Methods   Employed  for
Excellence:- Continuous  Method  and  its  Variations; Interval   Methods   and  Repetition
Method  and  the  Physiological   Effects,  Training   & Psychic Effects of Training Methods;
Circuit Training; Plyometrics Training

UNIT-II - TRAINING  LOAD, ADAPTATION   AND  RECOVERY

Concept  of Load,  Training & competition  Demands  & Degree  of Load,  Process  of Load and
Adaptation,    Relationship of  Load  and  Recovery,   Factors   of  Load,   Relationship Between
Volume and Intensity - Dynamics   of  Increasing  the  Volume and  Intensity,  intensity  Zones
for  Strength,  Speed, - Endurance and Cyclic Sports - Means  to Assess  the Load, Fatigue  and
Symptoms  of Fatigue Overload,   Causes  and Symptoms  of Overload,  Tackling  of Over Load
Recovery,   Factors  affecting  Recovery,  Means  and  Methods  of Recovery.

Unit –III- BIO-MOTOR ABILITIES

Strength, Speed, Endurance, Flexibility and Coordinative abilities Definition; Physiological
Characteristics of Bio-Motor Abilities ; Factors affecting Bio-Motor Abilities; Methods of
Training to improve Bio-Motor Abilities; Methodological parameters related to Training; Load
Factors in relation to Training; Training Methods for Development of various Forms of Bio-
Motor Abilities.

UNIT-IV - TECHNICAL AND TACTICAL PREPARATION
Definition and Meaning  of  Technique,  Skill and  Style,  Motor Coordination  and  Motor
Learning, Aim of Technique in Sports - Technique   Training in  various  Phases,  Implications
for  Technique  Training,  Methods - Employed for Technique Training - Definition and
Meaning  of Tactics, Significance  of Tactics, Aim of Tactics According to Sport - Tactical
Action and its Phases, Training for Tactics - Principles  of Tactical  Preparation



UNlT-V-Planning, Periodization and Talent Identification

Definition, Need and Importance  in Planning,  Principles of Planning, Types of Plan –
Periodization - Periodization   of Bio-Motor Abilities  (Strength,  Endurance  and Speed)

Competition, classification and characteristics of competition, the number and frequency of
competition, methods of talent identification, criteria used for Talent   Identification,   Phases  of
Talent  Identification,   Guidelines  for Talent  Identification, Factors for Talent Identification
Test - Standardized test – assessment of bio-motor abilities – major sports and games skill test.

PRACTICAL

1. Assessment  of Maximum Strength
2. Assessment  of Explosive Strength in Vertical and Forward Direction
3. Assessment  of Muscular Endurance for Arms and shoulder girdle, abdominal muscles of

the Legs, General Muscular Endurance of the body
4. Assessment of Endurance through – 12 minute and 9 minute run walk test, six hundred

yards run-walk test- Harvard step test - Forestry Step Test.
5. Assessment of Speed - four second dash test - SIX Second Dash Test; 50 Yards Dash

Test, 30 & 40 Yards Dash Test.
6. Assessment   of Flexibility - ~ridge-up Test; Sit and Reach Test; Front to Rear Split Test

and Side Spilt Test, Shoulder and Wrist elevation Test; Trunk and Neck Extension Test;
Shoulder Rotation Test, Ankle Plantar and Dorsi Flexion Test.

7. Assessment   of Coordinative Abilities - Burpee Test; Side Step Test; Quadrant Jump
Test; Semo  Agility Test; LSU Agility Test; Bass and Modified Bass Test; Nelson Test of
Hand Reaction; Foot Reaction and Speed of Movement.

8. Periodizing Strength, Speed and Endurance Development Programme
9. Preparation of Annual Plan, Macro Cycle Plan, Meso Cycle Plan, and Micro Cycle Plan.
10. Preparation of Circuit Training Programme with & without Weights.
11. Preparation of Plyometric Training Programme.
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Core Course – 3 Credit 3 + 1

APPLIED YOGIC SCIENCE

Unit – I -Yoga:   Nature,   Need,   Philosophy,    History   and   Scope   of   Yoga - Modern
Developments - Misconceptions and clarifications    of Yoga- Paths of Yoga- Ashtanga -
yoga- Schools of Yoga - Important of yogic  practices- Benefits of Yoga on human systems -
Yoga  for consciousness - Computer   Applications in yoga – Yoga and education, yoga and
physical education.

Unit - II- Contributions and its relevance to yoga : Vedas, Upanishads, Tantra, Bhagavad Gita,
Yoga Vasishtha, Yoga Sutras – thirumandiram, Yoga Yajnavalkya samhita, Goraksataka, Hatha
yoga pradipika - Gheranda   Samhita,   Siva  samhita,    Hatha    Ratnavali,     Siddha    Siddhanta
Paddihati, Narada Bhakthi Sutras, Yoga  Rahasya

Unit - III - Contributions to yoga  by  Ramakrishna,   Swami   Vivekananda,  Srvananda,
Maharishi Mahesh   Yogi,  Swami   Rama,   Krishnamacharya,    Swami    Kuvalayananda,
Ramana Maharishi,   Vethathiri  Maharishi,   Swami  Dayanand  Saraswati - Spirituality- Role
of yoga  and Religions  on Spirituality- values- Methods  to promote  spirituality- Methods of
teaching,  Lesson  plans,  teaching  aids - usage of props.

Unit – IV - Yoga   and   psychology - Facets  of  psychology   and  yoga - Yoga for
psychological qualities - Yogic practices for various   age  groups - yogic practices for
various professionals - "top and Women - Yoga and  Sports - Yoga ...    Mind - Nadis  and
chakras - Role of Yoga on personality  development.

Unit -V- Modification of yogic practices and its applications -Health,  fitness  "   Wellneess -
causes of diseases  and disorders,  Nutrition - diet - Yogic diet - Yoga  Therapy - Diagnostic
tools - Modifications    of  Yogic  practices - Yogic practices     for  insomaia ,  Hypertension,
Diabetics,    Obesity,  Asthma, Back  pain, Arthritis,    Constipation,     Neurosis,    Psychosis
and   Personality    disorders - Women Disorders - Yoga Ed  1DdiaD Traditional systems  of
Medicine   and therapies:   Ayurveda, Siddha,   Naturopathy,   Physiotherapy,   Varmam,
Acupressure, Acupuncture,   Music Therapy, Color Therapy – Recent trends research in yoga –
research findings in yoga and yoga therapy.

Practical

1. Corrective asanas
2. Yogic treatment for the life style disorders
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Elective Course – 1 Credit 3+ 1

APPLIED SPORTS AND EXERCISE PSYCHOLOGY

Unit:I

The Foundation of Sports Psychology

- Brief History of Sports Psychology, meaning, definition and Boundaries of Sports
Psychology

- Research Methods and Testing in Sports Psychology
- Principles and Conditions of Motor Skill Learning
- Meaning Nature & Dimensions of Developmental Psychology
- Factors Affecting Growth & Development

Unit: II

Participation in Sports

- Socialization in Sports, Perception of Influence of various Socialization agents.
- Defining Motivation, Theories of Motivation, Motivation to continue or Discontinue

participation in sports
- Structure of Personality, Theories of Personality and Measurement of Personality
- Influence of Athletic Participation on Personality Development

Unit: III

Sports Psychology and Athletic Performance

- Information Processing and Attention is Sports
- Meaning and Definition of Arousal – Nurophysiology of Arousal
- Relationship between Arousal and Athletic Performance
- Stress and Anxiety in Sports
- Role of Stress and Anxiety on Sports Performa

Unit: IV

Sport- Psychology Interventions

- Cognitive Intervention in sport – imagery in sport inoculation Training
- Psychological Skill Training
- ng for Sport – Attention Control  Training
- Relaxation Procedures and Psyching up strategies
- Bio feed back Technology and Application of Bio – feed back for Mental Training

Unit: V

Social Nature of Sports



- Meaning, Definition and Theories of Aggression
- Team Cohesion- Development and Measurement of Team Cohesion
- Effects of Audience and Home Advantage in Sports
- Leadership in Sports – the Traits & Behaviour of Successful Leader
- Athletic Problem – Resist Coaching, The Con Man, Hyper Anxious, Success Phobia and

Depression Prone Athletic.

Practical

1. Testing Pre- Competitive Anxiety
2. Mirror Drawing
3. Maze Learning
4. Assessment of Personality ( 16 Point PF Personality Test)
5. Assessment of Mental Ability (I.Q)
6. Test of Adjustment
7. Test of Attention
8. Reaction Time Testing
9. Assessment of Aggression



Elective Course – 2 Credit 3+ 1

SPORTS BIOMECHANICS

UNIT-I

Sports and exercise biomechanist- role and functions- research, scientific support services,
education, consultancy- Analysis services; qualitative analysis, quantitative analysis- Procedures;
ethics, pre analysis preparation, detailed reporting.

Unit-II

Motion analysis using video- equipment considerations- video cameras, picture quality, frame
rate, shutter speed, manual iris and low light sensitivity, gen lock capability, recording medium,
recording and storage device, specification of computer, capture software, video playback
system, coordinate digitiser- data collection procedures- two dimensional and three dimensional
video recording- reporting a video motion analysis study.

Unit-III

Motion analysis - Equipment considerations- data collection procedures- processing, analyzing
and presenting motion analysis data- reporting a motion analysis study. Force and pressure
measurement - Force platform- construction and operation- technical specification- calibration-
applications- Pressure distribution measurements- reporting a force or pressure analysis study.

Unit-IV

Surface electromyography- equipment considerations- data collection procedures; electrode
configuration, location and orientation, skin preparation, cross talk- sampling- processing,
analysing and presenting EMG- reporting an EMG study. Isokinetic dynamometry-Applications
of isokinetic dynamometry- mechanical basis of isokinetic dynamometry measurements-
isokinetic equipment considerations- isokinetic experimental and data collection procedures-
processing, analysing and presenting isokinetic data- reporting an isokinetic study.

UNIT-V

Biomechanics and performance analysis software – quintic, Dartfish, KINOVEA, Silicon coach,
Langomatch, BTS gait – basics – installation procedures- Basics, tools, system requirements.

Practical

1. Sports movements analysis through software
2. Running gait analysis
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Elective Course – 3 Credit 3+ 1

ETHICS IN SPORTS

Unit –I

Concept of Ethics in sports – Sports Culture – Sporting challenges – Sporting behavior
and self control – Motivation and Spectators values – Ethical issues in sports

Unit-II

Sportsmanship - Fair Play – - Treating opponents - Respecting the judgment of officials –
Corrupt officials - Match Fixing

Unit –III

Responsibilities of the coach – relationship among coach, parent, practitioners, opponents,
officials and other agents – teaching, Training and coaching values

Unit – IV

Characters of Ethical decision – Truthfulness - responsibility of players in on and off the
field – advantages and disadvantages of Fairness and unfair play

Unit –V

Caring of teammates – citizenship – ethical principle – role of sports
organization/federations – guideline for ethical issues in sports – role of Government support
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Elective Course – 4 Credit 3+ 1
EXERCISE PHYSIOLOGY

Objectives:

Researcher able to

1. Learn the muscular structure and its contraction theory
2. Realize the importance of bioenergetics and hormonal regulation
3. Learn the nutritional concepts of sports training
4. Become skilled at Exercise Prescription for Health and Fitness

Unit: I

The Nature of Skeletal Muscles

Gross Structure, the Myofibril, Sliding Filament Theory, Muscle Fibre Types and
Athletic Success, Factors influencing development of muscular force, Response and
adaptation of Muscles to varied exercise and training ;programme

Neural Co- ordination of Muscular Movement

Structure of the Neuron, Resting Membrane Potential, Action Potential and its
Propagation, Nerve to Nerve Synapse, Neuromuscular junction, Muscle Fiber
Recruitment, Proprioceptors, Nervous system and motor skill, neural adaptation to
resistance training.

Unit: II

Bio Energetics

Anaerobic and Aerobic Systems and ATP Production, Oxidative Capacity of Muscle,
Estimating Anaerobic Effort, BMR, Maximal Capacity for Exercise ( VO2 max), Resting
Energy Expenditure, Energy cost of Activities, Fatigue and its Causes.

Hormonal Regulation of Exercise

Mechanism of hormone action, Endocrine glands their hormones and its response and
adaptation to exercise and training.

Unit: III

The Cardio system and Respiratory System During Exercise and Training - Environmental
Aspects of Sport Performance - acclimatization



Unit: IV

Women in Exercise and Sport - Exercise Sport and Aging - Trainability of the Young Athlete -
Issues related to the growth and development of selected body tissues, physical and physiological
changes accompanying growth and development, Trainability of the Young Athlete.

Unit: V

Nutritional Aspect of Sport Performance - Concept of Body Composition - severe weight loss,
Optimal Weight loss, Obesity its Causes, Consequences and Prevention - Concept of exercise
Prescription - Steps to be considered in Exercise Prescription - Factors affecting an
individualized exercise program - Recommended Training Principles, Exercise Guidelines for
Pregnant Women, Elderly and other population.

Practical

1. Assessing the Heart rate during:
a) Rest
b) Pre-exercise
c) During exercise
d) During recovery

2. Measurement of Vital Capacity and Peak flow Rate
3. To Measure the Anaerobic power
4. Assessment of Body Composition
5. Test of Cardio – respiratory Fitness
a) Step Test
b) Endurance Run/Walk Test
c) Bike Test
d) Treadmill Test
e) Any other field / Lab test
6. Basic Practical math in Exercise and fitness testing
i) Determining Resting Energy Expenditure
ii) Calculation of Energy cost of
- Level Walking
- Walking  up a percent grade
- Running
- Stepping
- Cycling

iii) Calculation of
- Exercise Intensity
- Workload
- Frequency
- Running Speed, percent Grade
- Absolute VO2, Relative VO2
- MET Level
- Converting MET to Kcal



- Basic Conversion Calculations
Learning Outcome: Scholar able to

1. Know the cardio system and exercise effects
2. Know the respiratory system and exercise effects
3. Know the metabolism and energy transfer during and after the exercise.
4. Understand climatic conditions, sports performance and ergogenic aids on exercise.
5. Know the various testing procedure related to exercise physiology
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Elective Course – 5 Credit 3+ 1

ATHLETIC CARE AND REHABILITATION (ACR)

Unit: I  Introduction
1.1 Meaning and Definition of related Terminology
i) Athlete: Health, Fitness, Wellness and life – style & sports performance
ii) Care: Before, during and after completion
iii) Rehabilitation Aims, Objectives and Principles
1.2 Scope, Objectives and Importance of ACR
1.3 Need of ACR for Physical Education Professional
1.4 Role of Physical Education Professional in ACR
1.5 Historical Development and marks / IOC / IOA

Unit: II Injuries and Preventive/Safety Measures
2.1 Introduction, meaning, Definition & Terminologies used in sports Injuries (Macro –
trauma, Acute – Chronic, Major – Minor, Soft tissue – Hard tissue, Mild, Moderate & severe)
2.2 Head to Toe Injuries, Sports Specific Injuries, and Common Injuries
2.3 Reasons, Causes, Types and Classification of Sports Injuries
2.4 Early Diagnosis, Treatment & Management of Sports Injuries
2.5 Prevention and Safety Measures

Unit: III Doping in Sports (Drug Abuse ) Ergogenic Aid and Sports Performance
3.1 Definition, Meaning, and classes of banned drugs in sports
3.2 Side effects of banned drugs in sports
3.3 Detection of doping and sanction against offenders
3.4 Meaning, Definition of Ergogenic Aids is Sports
3.5 Types, Advantages, Risk Associated with use of Ergogenic Aid.

Unit: IV Women and Sports Performance
4.1 Introduction to Women & Sports Performance
4.2 Physical & Physiological, Bio – Chemical and Bio- mechanical difference between men
and women
4.3 Training and suitability of sports at various stages of life
4.4 Premenstrual syndrome, Amenorrhaa, and Sports performance aging, and Sports
Performance
4.5 Female Athlete Triad, Eating Disorder, Osteoporosis and Inactivity, Exercise benefits in
old age.

Unit: V Environment Effect on Sports Performance (Children and Old Age in Sports )
5.1 Introduction, Meaning, Types of Environmental conditions
5.2 Training in Different Temperature (Hot and Cold Environment Conditions)
5.3 Medical Problems, Symptoms, Treatment and acclimatization in different Temperature &
altitude / Pressure
5.4 Introduction: Effect of Chronological & biological age in Sports
5.5 Training Implication, Precautions, Peak performance
Practical



Practical - Demonstration and use of therapeutic modalities
i) Cryotherapy (Ice Therapy)
ii) Hydrotherapy (Water Therapy)
iii) Thermo therapy (Hot & Cold)
iv) Electrotherapy (Tens, Ultrasound short wave Diathermy)
2. Treatment and Management of Common Injuries
i) Soft Tissue Injuries
ii) Bone Injuries
iii) Joint Injuries
3. Rehabilitation / Therapeutic Exercises
4. Massage – Sports Performance
i) Relaxation Massage
ii) Muscle Tone Management using massage
iii) Massage for faster recovery from fatigue
iv) Sports Specific massage
v) Rehabilitative massage etc.
5. Visit to Rehabilitation Centres
6. Research and Practice Review of ACR.
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Elective Course – 6 Credit 3+ 1

SPORTS NUTRITION

Unit: I Fundamentals of Nutrition:
Meaning – Need: Digestion (Gastro Intestinal tract function) – Absorption (Assorptive
Mechanism, Absorption of the Nutrients, Intestinal Micro Flora, Lymphatic System) –
Circulation of Nutrients – Inadequate Nutrition and Disease

Unit: II Classification of Nutrition
Micro – Macro – Carbohydrates: Functions, Types, Requirements, Food Sources – Proteins:
Function, Types, Requirements – Food Sources – Fats: Function, Types, Requirements- Food
Sources – Vitamins: P Functions, Types, Requirements, Food Sources – Minerals: Functions,
Types, Requirements, Food Sources – Water : Functions, Requirements – Dehydration – Food
Strakes of Water Contents.

Unit: III Nutritive Value
Some common food preparation (per serving) – Nutritive and Caloric values of foods: Cereal and
milet preparations and its caloric calues, pulse preparations and its caloric values, vegetable
preparations and its caloric values preparations  containing milk and its caloric values, egg, fish
and meat preparations and its caloric values.
Unit: IV Energy Requirements
Assessment of Energy Intake (Hunger, Appetite, and Satiety) – Calories – Dietary Intakes –
Caloric Density Foods – Assessment of Energy Expenditure: Body Calorimetric – Components
of Energy Expenditure – Basal and Resting Metabolism Thermic Effect of Food – Thermic
Effect of Exercise – Estimating Energy Expenditure – Expenditure of Energy in various Types of
Activities (Running, Cycling Gymnastics, Volleyball Cricket, Tennis, Football, Swimming and
Cross Country Running)

Unit: V Diets for Athletes
Recommended Dietary Composition for Athletes (Daily Dietary Intakes Esaddis) – Dietary
Reference Intakes – Meal Composition and Athletic Performance – pre Competition Diet –
During Competition (Fluid Requirements during Exercise) and Post Competition Diets – Food
Guide Pyramid – Supplementation of Foods.
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Elective Course – 7 Credit 3+ 1

SPORTS MANAGEMENT

Unit: I

Fundamental Concepts f Sports Management
1.1 Definition, evolution & curriculum
1.2 Career considerations & avenues & professional preparation
1.3 Research Theory & Practice
1.4 Aims, Objectives & Principles of Sports Management
1.5 Who are Sports Managers? Job Specifications, and environment

Unit: II
The World of Sports Management
2.1 International Perspective in Sports Management: Asia (China, Korea & India)

Australia, Africa, America (Canada, USA), Europe (France, Hungry, Netherland, Germany,
Spain)
2.2 Management Approaches: Classical, Behavioural, Systems, Contingencies Management
Science
2.3 Management Styles: The Autocratic, The Bureaucratic, The Democratic & The Spectator
Style
2.4 Management Information System (MIS)
2.5 Media & Sports Management, Public Relations, Communications

Unit: III
Event Management
3.1 Basic Principles & Planning (Organizing, Directing & Evaluating)
3.2 Facilities, Equipments, Personnel / Committee & Leadership, Creating & Maintaining
Motivation
3.3 Promotion & Marketing (Budget Considerations & Risk Management)
3.4 Applied Concepts: Evaluation & Feedback Protocol of Ceremonies, Websites, Marketing
Process, Public Relations- Publicity and advertisement
3.5 Control & Security: Violent Behavior , Crowd Management, Alcohol Policy, Medical Plan,
Crisis Management & Evaluation Plan, Parking & Traffic Control

Unit: IV
Facilities & Equipment Management

1.1 Sports Facilities Equipment & Ancillaries Areas
1.2 Fitness & Health Relation Areas
1.3 Aquatic & Indoor Facilities
1.4 Outdoor & Adventure Sports
1.5 Facilities for Senior, and Special Population

Unit: V
Fiscal Management & Applied Areas

5.1 Definition & Role of Accounting in sports Management



5.2 Fund Raising, Sponsorships, Economic Resources
5.3 Budgeting: Preparation, Presentations, and Revision etc.
5.4 Office Management: Record, Reports, time management, conflict resolutions,

decision taking shared planning Identifying weaknesses & strength
5.5 Preventing legal Issues & Hassels
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Elective Course – 8 Credit 3+ 1

ADAPTED PHYSICAL EDUCATION AND SPORTS

Unit – I

Definition and meaning of the term adapted physical education – scope of the adapted
physical education – disability – handicap – impaired – multiple disabilities – rehabilitation –
special education – inclusive education – classification of disability – blind – deaf – dumb –
orthopedically handicapped – Mentally retarded and Learning disability. Quality and
qualification of teachers of adapted physical education

Unit – II

Programme planning and suggested physical activities for motor development of the
children with visual impairments – Deaf and Dumb – Learning disabilities – Orthopedically
handicapped

Unit – III

Application of the yogic practices of asanas, pranayama – bhandhas - mudras – kriyas –
meditation for the development of physical, mental, moral, social and spiritual of the mentally
retarded person – visually handicapped person – deaf and dumb person – orthopedically
handicapped persons

Unit – IV

Adapted games for Disabled: modification of the rules of the game, special needs –
alternation of the activity area – creativity – co-operative games – method of communication of
the following games: Tennis – Basketball Football – Volleyball.

Unit – V

Perceptual – Motor Development of the disabled children – physical activities for the
students with temporary disabilities and other special conditions. Individual, dual and adventure
sports and activities – Postural evaluation – test of physical fitness – tests for orthopedically and
sensory impaired children – tests for mentally retarded children – tests for muscular endurance
and  strength – test for flexibility – test for cardio – respiratory endurance – tests for body
composition.
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Elective Course – 9 Credit 3+ 1

SPORTS ENGINEERING

UNIT I  INTRODUCTION

Materials in sports- Factors determining sports performance, materials, processing and design in
the pole vault,relationship between materials technology and design-fencing masks, foam
production in sport- static foam protection products, soccer shin and ankle protectors, rigid foam
protection for sports wear- cycle halmets,

UNIT II SURFACE ENGINEERING IN SPORT

Introduction, measurment of surface performance, sprots specific surfaces, future developments,
Surface properties and surface engineering, surface coating, surface modification,surface
engineering  case studies,

UNIT III  MATERIALS FOR TENNIS STRING AND RACKETS

Introduction, string types, function of string in a racquet, frame stiffness, quasi-staticstretch
tests,energy loss in a string, perception of string properties, measurements of tension loss and
dynamic stiffness, tension loss results, impact dynamics, coefficient of friction,oblique impacts
on tennis strings, Influence of materials on racket technology, frame materials, materials for
accessories and special parts,current manufacturing process, design criteria,future trends

UNIT IV MATERIALS  IN BICYCLES AND MOUNTAINEERING

Introduction, WOODEN BIKES, materials properties, materials properties, failure by fatique,
bike failures-some case studies, pedal cycle injury statistics, exploding wheel rim, consumer
protection act, Introduction, ropes, harnesses and slingskarabiners,belay, descending and
ascending devices, rock protection,ice climbing equipment, helmets, future trends,and materials
in golf.

UNIT V  SHOE MATERIALS AND AREODYNAMIC PRINCIPLES

Introduction, running shoe materials, shoe construction, shoe foam, stress analysis, foam

durability . Basic aerodynamic principles- cricket, baseball, tennis, golf, soccer/volleyball,

boomerang, discus, javelin, future trends.
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Supportive Course - 1 Credit 3+1

RESEARCH METHODOLOGY

Objectives
Scholar able to:

1. Know the concepts of research problem
2. Know the aspects of descriptive and experimental research
3. Know the various sampling techniques used in the research

Unit I : Location and Selection of Problem: Examining Assumptions, Anticipating the
Outcome of Inquiry, Types of Research - Basic, Applied and Action research - Major
approaches: Normative, Functional, Dialectical, Critical Evaluation and Synthesis - Content
Analysis: Longitudinal Study, Cross Sectional Study, Quasi experimental, placebo design -
Trends Report - Hybrid Study of Cross-sectional and longitudinal Study

Unit –II Descriptive research: Nature and Scope of Descriptive Research Criteria: Areas and
levels - Construction of Theoretical Frame Work, Formulation of Research Design, Survey
Studies - Planning and Conducting Interviews – Observation Studies.  Item Analysis, Content
Analysis, Projective Technique, Scaling Technique - Analysis and Presentation of Information
Assessment and Evaluation of Descriptive Research

Unit - III Design and Sampling

An introduction to Ex-post Facto and Experimental Research, Laboratory Experiment and Field
Experiment - Experimental and Ex-post Facto Research as Differentiated from other types of
researches

Post test only design
Pre Test and Post Test Design for Single Group
Pre Test and Post Test Design for Multi-group
Repeated Measure Design for Single group
Repeated Measure Design for Multi group
Matched Group Design for Post Test Only
Matched Group Design for Pre and Post-Test
Matched Group Design for Pre and Post Test for Multiple Group
Sampling: Characteristics, Principles, criteria for selection, types of sampling techniques:
probability and non-probability sampling.

Unit – IV Experimental Research

Test Construction and Selection in Experimental Research - Relationships and Comparative
Studies in Experimental Research - Control of Experimental Variables /groups, Control Groups
and Factors Affecting Experimental Outcome - Establishing the Various Types of Experimental
Research Laboratory in relation to the sports field & facilities.



Unit –V Mechanics

Theory, Ethics and Politics in Research of Physical Education with special reference to
Experimental Research - Mechanics of report writing – recent research in inter and
multidisciplinary – plagiarism – H index – impact factor – citation - submitting the proposal to
the funding agencies.

Practical:

1.   Preparation  of Various  Experimental  Design
2. Measuring  of the Various Variables:  Physical, Physiological, Biomechanics and

Psychological etc.
3.   Collection and deal with data and scoring

Learning Outcomes:

Scholar able to

1. Plan the formation and development of research problem
2. Use the descriptive research methods
3. Understand the concepts of experimental research
4. Know the tools used in the research
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Supportive Course - 2 Credit 3+1

SPORTS STATISTICS

Unit –I Statistical Concepts – Statistics – types of Statistics – Scale of Measurements - data –
normality of data – normal curve - type I ,II, III & IV errors - Level of significance

Unit II Parametric Techniques
Assumptions underlying factors in Parametric Techniques - Normality and homogeneity of
variance - Relationships      among   Variables - Understanding   the Nature  of Correlation -
Coefficient  of Correlation - Correlation  Research - Using Correlation  for Prediction - Partial
Correlation - Uses of Semipartial  Correlation - Procedures  for Multiple  Regression Differences
Among    Groups

Unit III- Statistics Test Differences - Three Types of t Tests - Interpreting   t - Relationship
of t and  r - Declaring  Two Groups  Equivalent - Analysis  of Variance - Analysis  of
Covariance - Understanding Multivariate      Techniques - Discriminant   Analysis -
Multivariate   Analysis  of Variance - Multivariate   Analysis  of Covariance - .Repeated
Measures  With Multiple  Dependent   Variables - Canonical  Correlation - Factor Analysis
Structural   Modeling

Unit IV- Nonparametric Techniques
Chi-Square - Mann-Whitney   U Test - Wilcoxon Matched- Pairs   Signed - Ranks   Test -
Kruskal-wallis   ANOVA by Ranks - Friedman Two-Way ANOVA by Ranks - Spearman
Rank-Difference Correlation.

Unit V – Development of Norms
Percentile scale – Standard scale (Z, 6 sigma, Hull and T scale)

Practical
1. Knowledge of SPSS and Micro Stat applications
2. Knowledge of statistical work out in Excel sheet
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