Course Description

A.  COVER PAGE

	1. Course Title

Sports Medicine: Applied Physiology in Sports and Health
	/9. Subject Area

      History/Social Science          

      English

      Mathematics                          

 X   Laboratory Science

      Language other than English

      Visual & Performing Arts (for 2003)

      College Prep Elective

	2. Transcript Title / Abbreviation


SpMed: APPL PHYSIO/HLTH-SPRT
	

	3.  Transcript Course Code / Number



	

	4. School 


Richmond High School
	

	5. District


West Contra Costa Unified School District
	

	6. City


Richmond
	10. Grade Level(s)


10-12

	7. School / District Web Site

       http://www.wccusd.net
	11. Seeking “Honors” Distinction?

              Yes             X   No

	8. District Contact

Name:  Doris Avalos

Title/Position: Senior Director, Curriculum and Instruction

Phone: 510. 231.1129       

E-mail: 
Davalos@wccusd.net 
	12. Unit Value

      0.5 (half year or semester equivalent)          

 X   1.0 (one year equivalent) 

      2.0 (two year equivalent)                          

      Other: _______________________________

	
	13. Date of School Board Approval

Sports medicine is already approved by WCCUSD as an “a to g” ROP course. The distinction is that this is a non-ROP course for which we are requesting approval as “d”/laboratory science. 

	14. Was this course previously approved by UC?              Yes  (x)  No     If so, year removed from list? ________      (see comment under # 13) 
      Under what course title? ____________________________________________

	15. Is this course modeled after an UC-approved course from another school?             Yes         X   No   However, we did review course descriptions of postsecondary Sports Medicine and Anatomy and Physiology classes in the course development process. 
      If so, which school(s)? __ ____________________________________________       

	16. Pre-Requisites 


      “B” or better in Biology or Instructor approval.  

	17. Co-Requisites 


        Chemistry recommended



	18. Brief Course Description

Sports Medicine and Applied Physiology centers around human anatomy and physiology and the interaction of body systems in the prevention, evaluation, management, and rehabilitation of sports and exercise related injuries.  The course begins by considering the biological levels of organization pertinent to physiology and a study of each of the major body systems important for the maintenance of homeostasis. Content also includes cellular structure and its chemical response to disease and/or injury. Multiple laboratory activities provide opportunities to apply scientific methodologies and to measure physiological variables during exercise and put knowledge and skills learned in lecture to practical use.   Observation, forming hypothesis, experimentation, data collection, and data analysis are emphasized in labs.  Supplemental laboratories will allow students to practice theories and techniques learned during class and after school. Students will complete approximately 30 hours of internship hours outside the classroom acting as trainers, nutrition counselors and interns in Sports and Medical settings. 




Course Goals and/or Major Student Outcomes:

	Students Will:

a. Understand the anatomy and physiology of the human body systems and their role in sports medicine

b. Understand cellular structure and the chemical reactions involved in response to injury, stress, and exercise

c. Understand the prevention, management, and rehabilitation of disease and orthopedic injury

d. Research and present anatomy and its relevance to a specific sports injury

e. Demonstrate skills in oral and written communication by using professional terminology, developing active listening skills, and writing effectively in a variety of formats

f. Demonstrate the ability to be critical, thinkers and problem solvers by completing challenging individual and group projects.

g. Master California State Science Standards, especially those related to Anatomy and Physiology 

h. Master Career preparation standards

i. Gain knowledge of career pathways in the medical and science field as well as the skills, knowledge and skills necessary to pursue a degree in this discipline.

j. Utilize skills and knowledge learned in class in real world applications including counseling athletes, assisting trainers, doctors, and other medical professionals, and treating sports injuries.

k. Gain knowledge of career pathways in the medical and science fields as well as the knowledge, skills, and education necessary to obtain a degree in these disciplines

l. Apply knowledge of cellular metabolic and physiological processes involved in athletic performance and musculoskeletal injuries, including sport nutrition and exercise physiology towards a daily active lifestyle

m. Develop a course portfolio that will reflect their learning experience throughout the course by constructing a resume and exhibiting standards-based examples of work and certificates

ESSENTIAL ACADEMIC and CAREER STANDARDS ADDRESSED INCLUDE: 

Chemistry

10. The bonding characteristics of carbon allow the formation of many different organic molecules of varied sizes, shapes, and chemical properties and provide the biochemical basis of life. As a basis for understanding this concept: a. Students know large molecules (polymers), such as proteins, nucleic acids, and starch, are formed by repetitive combinations of simple subunits. 
10. c. Students know amino acids are the building blocks of proteins. 

Biology: (with emphasis on 

Human Biology, Anatomy and  Physiology
1. The fundamental life processes of plants and animals depend on a variety of chemical reactions that occur in specialized areas of the organism’s cells. As a basis for understanding this concept: a. Students know cells are enclosed within semi-permeable membranes that regulate their interaction with their surroundings. 

1.1.b. Students know enzymes are proteins that catalyze biochemical reactions without altering the reaction equilibrium and the activities of enzymes depend on the temperature, ionic conditions, and the pH of the surroundings. 

1.1.e. Students know the role of the endoplasmic reticulum and Golgi apparatus in the secretion of proteins. 

1.9. As a result of the coordinated structures and functions of organ systems, the internal environment of the human body remains relatively stable (homeostatic) despite changes in the outside environment. As a basis for understanding this concept: a. Students know how the comple-mentary activity of major body systems provides cells with oxygen and nutrients and removes toxic waste products such as carbon dioxide. 

1.9.b. Students know how the nervous system mediates communication between different parts of the body and the body’s interactions with the environment. 

1.9.c. Students know how feedback loops in the nervous and endocrine systems regulate conditions in the body. 

1.9. d. Students know the functions of the nervous system and the role of neurons in transmitting electrochemical impulses. 

1.9. e. Students know the roles of sensory neurons, inter-neurons, and motor neurons in sensation, thought, and response. 

1.9. f.* Students know the individual functions and sites of secretion of digestive enzymes (amylases, proteases, nucleases, lipases), stomach acid, and bile salts. 

1.9. g.* Students know the homeostatic role of the kidneys in the removal of nitrogenous wastes and the role of the liver in blood detoxification and glucose balance. 

1.9.h.* Students know the cellular and molecular basis of muscle contraction, including the roles of actin, myosin, Ca+2 , and ATP. 

1.9.i* Students know how hormones (including digestive, reproductive, osmo-regulatory) provide internal feedback mechanisms for homeostasis at the cellular level and in whole organisms. 

9. a-e Understand the anatomy and physiology of the human body system. 

10. Organisms have a variety of mechanisms to combat disease. As a basis for understanding the human immune response: 
10.a. Students know the role of the skin in providing nonspecific defenses against infection. 

10.b. Students know the role of antibodies in the body’s response to infection. 

10.c. Students know how vaccination protects an individual from infectious diseases. 

10.d. Students know there are important differences between bacteria and viruses with respect to their requirements for growth and replication, the body’s primary defenses against bacterial and viral infections, and effective treatments of these infections. 

10.e. Students know why an individual with a compromised immune system (for example, a person with AIDS) may be unable to fight off and survive infections by microorganisms that are usually benign. 

Investigation and Experimentation

Standard 1. Scientific progress is made by asking meaningful questions and conducting careful investigations. As a basis for understanding this concept and addressing the content in the other four strands, students should develop their own questions and perform investigations. Students will:

a. Select and use appropriate tools and technology (such as computer-linked probes, spreadsheets, and graphing calculators) to perform tests, collect data, analyze relationships, and display data.

d. Formulate explanations by using logic and evidence.

j. Recognize the issues of statistical variability and the need for controlled tests.

l. Analyze situations and solve problems that require combining and applying concepts from more than one area of science.

Career Preparation Standards

Standard 5: Occupational Safety

Students will understand occupational safety issues, including the avoidance of physical hazards in the work environment. This includes:

• Safe operation of equipment

• Avoidance of physical injuries

• Interpretation of warning and hazard signs and terminology

• Following and understanding safety-related directions

Standard 6: Employment Literacy

Students will understand career paths and strategies for obtaining employment within their chosen field. This includes traditional job preparation skills, such as:

• Resumes and application forms

• Cover letters

• Sources of employment information

• Interviewing skills

• Overview of the industry and an understanding of labor market trends

• Options for further training

• Portfolio

 Texts and Supplemental Instructional Materials:

Primary Texts: The Human Body Concepts of Anatomy and Physiology. Bruce D. Wingerd,  Saunders College Publishing, 1994
Fundamentals of Athletic Training, 2nd edition; Cartwright, Lorin and Pitney, William; 2005, Human Kinetics, 2005
Selected articles from Journal of Athletic Training and from Physician and Sports Medicine, including: 

· National Athletic Trainers Association Position Statements on concussion, emergency planning, heat exertion and illness, fluid replacement, pre-hospital care of spine injured athletes, etc.

· Principles of Liability for Athletic Trainers: Managing Sport Related Concussion, 2001: 35(3):31, 32)

· The pre-participation Physical Examination: Physician and Sports Medicine, vol. 27, no. 8, August 2001

· Facial Injury in Sports, Physician and Sports Medicine, vol. 33, no. 4, April 2005

· High Hamstring Tenainapathy in Runners, Physician and Sports Medicine, Vol. 33, n. 5, May 2005

· Small Bowel Perforation in a Male High School Football Athlete: A Case Report, Journal of Athletic Training, February 2008

· Don’t Forget the Teeth: How to Prepare for Dental Injuries, NATA News, May 2006

The Human Body The Visual Guides CD ROM, CD-ROM, QA International, Innovative Knowledge.

Interactive Atlas of the Human Body. http://www.anatomy.tv
Laboratory Manuals and Guided notes 

Ancillary materials from class textbooks

Primal Interactive Anatomy, CD rom

Essentials of Strength Training and Conditioning, 2nd edition, Baechie, T. and Earle, R., 2000, Human Kinetics
Medical Health and Fitness/Sports Medicine-related books such as Fast Food Nation, the Physics of Sports, Super Size Me, Teen Health Manual, etc. 
The Human Anatomy Coloring Book - several editions, including Kaplan Medical Anatomy Coloring Book, Third Edition, Wise, Eric and McCann, Stephanie, Kaplan Publishing, 2008; Anatomy Coloring Workbook, 2nd edition, Alcamo, I. Edward, Princeton Review Publishing, 2003; The Anatomy Student’s Self-Test Coloring Book, Albertine, Kurt et all, Barron’s Publishing, 2009; The Anatomy Coloring Book, Kapit, Wynn and Elson, Lawrence, Pearson Education, 2002. 
Introduction to the Human Body

Topics Include: Anatomy and Physiology; Basic Terminology; Structural Overview of Levels of Organization (Clinical, cellular, tissue, organ, System); Homeostasis: The Balance of Life; Health and Disease; The chemical Basis of the Body (composition of matter, chemical bonds, chemical reactions, chemical components of cell); overview of cells, tissues, organs and systems: overview of the human body.
Introduction to Sports Medicine: What is Sports Medicine?
A. History of Sports Medicine and Related Disciplines

B. Safety: Safety rules and emergency procedures (Cartwright, Chapters 18, 20, NATA Position statement on emergency planning; Blood borne pathogens 

a. Laboratory rules and procedures
b. CPR and first aid/vital signs (Cartwright, Chap. 22)

       C. Legal Issues (Cartwright, pp. 14-15; Principles of Liability for Athletic Trainers: Managing Sports-Related Concussion 2001: 35(3); 316-321)

Unit Learning Objectives include:

· Students will understand definition of Sports Medicine and ways in which it involves applications of human anatomy and physiology. 

· Students will use and enhance research skills as they investigate the history of the field of sports medicine and related medical specialties.

· Students will demonstrate understanding of safety and emergency procedures as they prepare an emergency plan assignment and through conduct during laboratory assignments and field experiences.

·  Students will demonstrate understanding of legal terminology related to negligence and be able to suggest ways for the sports medicine professional to avoid legal problems.


Unit Assignments and Learning Activities include: 

· Students research history of sports medicine and related disciplines and present findings in a paper and in a brief oral presentation. 

· Emergency plan—Students must read the NATA position statement on emergency planning and design an emergency plan for the sport of their choice at school.  The plan should include jobs for each person responding to the emergency, evacuation plans for the field of play, and maps of the area.

· Demonstration of CPR/AED, first aid skills   (NOTE: Students will take an advanced First Aid and CPR class for certification, outside of class time.) 

· Statistical analysis—Students evaluate six of the nine vitals signs: pulse, blood pressure, respiration rate, temperature, pupil response, and level of consciousness. Data is compiled and compared to statistical norms for adult and adolescent populations. Students also analyze what conditions should be suspected when a particular abnormal vital sign is assessed.
Cell Structure and its functions

Topics include Cells as Basis of life (environment, structure, function, cell division (mitosis and meiosis), cells and aging
· Membranes

· Egg Lab inquiry exploration of semi permeability, diffusion.
· Mitosis and Meiosis Lab
· Organelles

· Enzymes

· Detergent Enzyme Action Lab

· Molecular Biology (central Dogma), supplemental materials

· Transcription

· Translation

· Virtual Molecular Biology Lab, CD-ROM

Learning Objectives: 

· Students will understand the structure of the cell and the role of the cell membrane in regulation and transport of materials in and out of the cell.

· Students will understand the different types of cells within the human body as well as their similarities and differences

· Students will understand the function of cells as manufacturers of proteins.

Key Assignments include:

· Lab: Design a model of a cell during the injury phase of an acute injury.

· Lab: Identify slides of various types of body cells, i.e., muscle, bone, and nervous tissue

· Lab: Inquiry using eggs to explore semi-permeability and diffusion

· Lab: Detergent Enzyme Action 

· Lab: Virtual Molecular Biology, CD-Rom 

Text: Wingerd, pp. 46 – 69 and supplementary materials

 Organization of the Human Body

· Levels of organization (Wingerd, pp.7-10, pp. 80-107, pp. 112-127),  plus supplemental materials
· Anatomical directions and terminology

· Body Cavities
· Cells to Tissues

· Tissues to Organs

· Organs and systems overview
(Integumentary, Skeletal, Muscular, Nervous, Endocrine, Cardiovascular, Lymphatic, Respiratory, Digestiver, Urinary, Reproductive)
· Homeostasis (Wingerd, p.16-18), plus supplemental materials

· Positive and Negative Feedback
The Study of Tissues: Histology  

The structure and function of normal tissue: Epithelial, Connective, Muscle, Nervous

Membranes: Cutaneous, Serous, Mucous, Synovial 
Healing times for various types of tissue

· Tissue response to physical injury (healing process and cycle)

· Tissue response to therapeutic modalities

· Regeneration of tissue

Use of Modalities such as electrical muscle stimulation and ultrasound therapy and affects at the cellular level  (Cartwright, ch. 16)

Physiology of the inflammatory response

· Pain-spasm-pain cycle

· Signs of trauma

· Pharmacology  (Cartwright, ch. 27)

· Non-steroidal, anti-inflammatory drugs (NSAIDs)
Key assignments include: 

· Students will construct a graphic organizer that illustrates the pain-spasm-pain cycle in relation to a negative feedback loop

· Students will construct a Venn Diagram that compares and contrasts NSAIDs and other pain medications and their interaction at the cellular level

Lab: Exercises Students identify epithelial tissue, connective tissue, nervous and muscle tissues from prepared slides.

Activities/Assignments:

· Inflammatory response write-up—Students explain the inflammatory response to injury from the viewpoint of an injured piece of tissue. The write up must focus on events at the cellular level. 

· Fracture and soft tissue healing posters—Students must show all the steps in the fracture and soft tissue healing process.  Special attention must be paid to events at the cellular level. 

· Modality instruction manual—Students write instruction manual for proper use of the following therapeutic modalities: hydro-collator packs; ice massage; ice packs; hot and cold whirlpool; ultrasound; interferential stimulation, NMES, TENS, soft tissue mobilization; cervical and lumbar traction. The manuals must include theory of use, indications/contraindications for use, patient setup, application settings and time, proper use technique.

Text: Wingerd, pp. 80 - 109 

Systems that cover, support, or move (Wingerd Unit 2)

· Integumentary System (Wingerd, 134-143)
Topics include: skin (epidermis, dermus); Accessory Organs (hair, sebaceous glands, sweat glands, nails, recoptors); hypodermis, homeostasis, role of integumentary system in sports medicine and fitness
· Skeletal System (Wingerd, pp.152-185);  (Seeley ch. 6)
a. Structure

i. Bones

ii. Cartilage

iii. Ligaments

b. Physiology and repair of skeletal system

c. Identification of bones

i. Anatomical landmarks

d. Types of joints

i. Hinge, ball and socket, saddle joint, ellipsoid

ii. Range of motion

e. Injuries

i. Types of fractures (Cartwright ch. 4)

ii. Arthritis 

• Rheumatoid arthritis

• Osteoarthritis 

iii. Skeletal and Joint Injuries (Cartwright chs. 9-15)

· Foot, ankle, knee

· Hip, back, neck, thoracic

· Shoulder, elbow, wrist, hand

Labs include:

· Exercise: Overview of the skeleton—students identify bone types and gross structure of a bone

· Skeleton Building—Students first build the axial skeleton out of paper.  Bones must be the right shape, proportion and location (and jointed correctly, as appropriate). The appendicular skeleton is added later. 
Activities/Assignments:

· Student pair research arthritis, fractures and joint injuries and present their findings in a power point presentation.  Presentations must include relevant anatomy, mechanism of injury, signs and symptoms and treatment. 

· Exercise: Joints—students distinguish between classes of joints, determine examples of each class and identify motions produced by each joint type
· Students complete drawings related to Muscular System and Muscles in the Anatomy Coloring Book.

· Muscular System (Wingerd, pp.196-232)

· Muscle contraction virtual lab CD-ROM

· Maximal force lab

Systems that control by communication

· Nervous System organization (Wingerd, pp. 238-279)
Topics include: divisions of the nervous system, nerve tissue (neuroglia, neurons),central nervous system (spinal cord, brain), and Peripheral nervous system (organs of the PNS, cranial nerves & spinal nerves, functional divisions of PNS, homeostasis) 
· Nervous system Function/Physiology (Wingerd, pp. 280-313), (Cartwright, ch. 8) 
a. Functions of the nervous system
      Sensory functions (general and special senses)

      Integrative functions (regions of cerebral cortex, thought, memory, emotions)

     Motor Functions
Myotomes 

Dermatomes

b. Brachial plexus and spinal nerves (Cartwright ch. 9)

C5-T1 (vertebrae)

Testing upper extremity reflexes

c. Neurological conditions (Cartwright chapters 5, 6, 9)

d. Types of trauma associated with the brain and spinal cord (Cartwright chapter 5, 9, NATA position statement on concussion)

Lab: Exercise: Nerves and reflexes—Students investigate nerve cells and explore concepts of reflex arcs

Perception Labs 1 and 2: Visual system and optical illusions; Chemical senses, taste, and receptor blocking chemicals 

Activities/Assignments:

· Exercise 19: Spinal Cord and Spinal nerves—students name and describe coverings of spinal cord, identify spinal cord structures, name and locate spinal nerves on models/diagrams

· Student pairs research neurological conditions and present their findings in a power point presentation. Presentations must include relevant anatomy, mechanism of injury, signs and symptoms and treatment. 

· Spine injured athlete plan—After reading the NATA position statement on Prehospital Care of Spine Injured Athletes, students must design a plan for dealing with a spine injured athlete at our school. 

· Students complete drawings related to spine and spinal cord in Anatomy Coloring Book

· Endocrine System (Wingerd, pp. 314-342)
Topics include: composition of endocrine system, hormones (hormonal action, hormonal control); endocrine glands (pituitary, thyroid, parthyroid, adrenal, pancreas, gonads, pineal gland, thymus gland; role of endocrine system in sports medicine/sports and fitness
Systems that Transport and Protect

· Blood (Wingerd, pp. 344-367)
Topics include characteristics of blood, plasma, formed elements (red blood cells, white blood cells, platelets), hemostasis, blood groups, blood borne pathogens; issues related to blood and blood borne pathogens in sports medicine
· Blood Typing Lab
· Blood Borne Pathogens Research and Report
· Cardiovascular System: Heart and Circulatory Assignments  (Wingerd, pp. 368-411)
Topics include general characteristics and functions of the heart, heart physiology, blood vessels, circulatory pathways
Functions of heart and circulatory system (Seeley ch.12)

i. Normal vs. abnormal blood pressure (Cartwright ch. 20, Seeley ch. 13)
ii. Heart Rate Lab 
· Lymphatic System (Wingerd, pp. 412-431)
Topics include: lymphatic network, other lymphatic organs (lumph nodes, spleen, thymus gland, tonsils, Peyer’s patches), defense mechanisms in the body, homeostasis, immunodeficiency, acquired immunodeficiency syndrome (AIDS) 
· Lab: Exercise: Structure of the heart—students describe the structures of the heart, locate anatomical structures on models, explain function of major heart structures

· Lab: VO2 MAX Lab

· Lab: Aerobic Threshold AL

· Lab: Animal Heart Dissection, Lab Report

Activities/Assignments:

· Students measure and analyze blood pressure and heart rate before and after physical activity.
· Research and Written Report: Students research the history of early medical-scientists who were pioneers in our scientific understanding of the circulatory system.  
Metabolic processing systems

· Respiratory system (Wingerd, pp. 442-464), Seeley, Ch. 15)

                         Anatomy and function of the respiratory system

                         Effects of exercise on respiratory system

                         Pathology (Cartwright, Ch. 

· Lab: Exercise: Respiratory structures—students describe and locate respiratory structures on charts/models, trace movement of air through system

· Lab: Peak Flow Lab, Functional Volumes

Activities/Assignments:

Student pairs research respiratory conditions and present their findings in a power point presentation. Presentations must include relevant anatomy, mechanism of injury, signs and symptoms and treatment. 

Digestive System (Wingerd, pp. 470-507)

· Anatomy and function of the digestive system (Seeley, Ch. 14)

· Effects of exercise on digestive system (supplementary materials)

Abdominal injuries (Cartwright, ch. 8)

                      Fluids, electrolytes, and acid-base balance (Seeley, Ch. 18)

                            (NATA and ACSM position statements on fluid replace-ment)

· Nutrition and Metabolism (Seeley, Ch. 17, Cartwright, Ch. 28, Wingerd, pp. 508-529)
Topics include Nutrients (carbohydrates, fats, proteins, vitamins, minerals), bioavailability, transport (carbohydrate, fat, protein, vitamin and mineral transport), metabolism (cellular respiration, metabolic rate and body temperature; Homeostasis and Temperature regulation
        Students will: 

· Identify the six classes of nutrients and describe their major functions; 

· Explain the importance of good nutrition in enhancing performance and preventing injuries; 

· Describe the advantages or disadvantages of supplementing various nutrients in the athlete’s diet; 

· Explain the advantages and disadvantages of a pre-sports event meal; 

· Know the distinction between body weight and body composition; 

· Understand the principle of caloric balance and understand how to assess it; 

· Describe healthy methods for losing and gaining weight; research bulimia, anorexia nervosa, or another eating/nutrition-related medical condition.

· Physiological and Psychological effects of anabolic

                          Steroids and other performance enhancing drugs

                          (Guest speaker, Cartwright, Ch. 27) 

· Lab: Students complete 3-D model of the digestive system. Describe digestive structures, identify physiology of major structures, Describe histology of gastrointestinal wall. 

· Lab: Digestive Enzymes Lab

Activities/Assignments: 

· Each student writes a paper describing the digestive processes involved following a Thanksgiving Dinner, Chinese New Year’s Feast, or other special holiday/special occasion meal. The essay includes the details of the passage of the food through the mouth, the oral cavity, the stomach, and intestinal track. The essay describes digestive system as a whole and each phase of the digestive process, including, the work of digestive enzymes in stomach, small intestine, and large intestine; and the role of the liver and pancreas in the digestive process.
· Students complete sections of the Anatomy Coloring book related to the Digestive System  

· Student pairs research abdominal injuries and present their findings in a power point presentation. Presentations must include relevant anatomy, mechanism of injury, signs and symptoms and treatment.

· Students read the NATA and ACSM position statements on fluid replacement and write an essay comparing and contrasting them.

· Nutritional analysis—students record their food intake for 2 days and enter the information into Internet nutritional analysis calculators.  Then, they makes suggestions for improving their nutrition 
· Urinary System (Wingerd, pp. 530-554)
Topics include; the kidneys as the body’s filters (structure and function), male and female ureters, urinary bladder, urethra, micturition, homeostasis urination, sports and fitness injuries or medical conditions related to urinary system. 
Cycle of Life and Relationship to Sports Medicine  (Winegerd, pp. 555 – 608) 

· Reproductive System

           Topics include: organs of male reproduction, Physiology of Male Reproduction, Organs of Female Reproduction, Physiology of female Reproduction, implications and issues related to sports medicine 

· Human Development and Inheritance

Topics include prenatal development, parturition, postnatal development (stages of life), genetic inheritance, implications and issues related to sports medicine

Biomechanics and Physiology of Sports and Exercise  (Cartwright, ch. 17)

· Biomechanical properties of bone response to loading

·  Force vectors on normal movement

                    Muscular contractions

                    Eccentric, concentric, or isometric 

· Movement patterns

                    Walking and running gaits

                    Swimming and throwing motions

· Exercise physiology 

                    Isometric, isokinetic, isotonic 

                         Indication and contraindications in rehabilitation 

                         Plyometric training

                   Aerobic and anerobic energy systems (Seeley p. 494-497)

· Rehabilitation protocols

Activities/Assignments:

· Observation and documentation of biomechanics of injuries—As an ongoing project, students gather data from injuries occurring in the high school sports setting for analysis, drawing conclusions regarding highest risk factors for injury in various biomechanical tasks relating to specific sports activities.

· Rehabilitation protocol--Students research and write a rehabilitation protocol for the injury of their choice including indications/contraindications, appropriate timing and justification of isometric, isotonic, and isokinetic exercise choices, plyometrics and aerobic conditioning.
Health, Fitness, and Conditioning: Preventing Sports Injuries

Topics include: Sports nutrition, Sports Psychology, Flexibility, Sports Conditioning, Body Composition; Supporting: taping/bracing 

Students will:

· Indentify the principles of conditioning

· Explain the importance of warm-up and cool-down periods.

· Describe the importance of flexibility, strength, and cardio-respiratory endurance for both athletic performance and injury prevention.

· Identify specific techniques and principles for improving flexibility, muscular strength, and cardio-respiratory endurance. 

Small Group Project: Working in teams students will either write a Teen Health, Fitness and Conditioning Manual OR Develop a Teen Health, Fitness and Conditioning WebQuest OR Web Site

Treating Common Sport injuries 

(Cartwright, Ch. 20 plus pp. 221 -233 plus supplemental materials)

· Assessment of Injuries (Cartwright, Ch. 20)

· Evaluation procedures for all major articulations and muscle groups (Cartwright pp. 221-233)

· Evaluation and assessment of 

· Professionalism

· Rescuer safety

· Patient Assessment

· Emergency

· ABCs


· Trauma


· Medical

· Common Sports injuries 

· Joint Injuries

· Inflammation

· RICES

· Chronic Injuries and Treatments
Learning objectives: Students will differentiate between acute and chronic injury; understand and describe acute traumatic injuries, including fractures, dislocations and subluxations, contusions, ligament sprains, muscle strains, muscle soreness, and nerve injuries; Understand and describe chronic overuse injuries involving tendonitis, tenosynovitis, bursitis, osteoarthritis, and myofoscial trigger points. Understand and explain the various phases of the healing process. Understand and explain philosophy of the rehabilitative process in a sports medicine environment. 
· Assessment of injuries (Cartwright ch. 20)

a. Evaluation procedures for all major articulations and muscle groups (Cartwright p. 221-233)

b. Evaluation and assessment for head injuries 

c. Document evaluation data using medical note technique

Students will: 

· Describe the athlete’s psychological responses to stressors imposed by competition

· Understand the psychology of loss

· Research and understand the athlete’s psychological responses to stressors imposed by competition. 

· Describe personality factors that can lead to sports injuries

· Understand psychological reactions that can be experienced by the ill or injured athlete.

· Understand attitudes in athletes that can be of assistance in rehabilitation and reconditioning.

Labs: Injury evaluation labs—Students are given a scenario of an injury.  They must then demonstrate the history taking, observation, palpation and stress testing involved in the evaluation of the injury. In the stress testing section of the lab, students must identify motions the joint produces, measure the motions using a goniometer, determine which muscles produce the motions and correctly perform a manual muscle test.  They must then document their findings on an injury report format.
(Note: All students will complete American Red Cross and Advanced First Aid and CPR Training and Certification outside of class time. Training will be offered after school and/or on Saturday mornings. Concepts and Principles related to Advanced First Aid and CPR will be reinforced in classroom learning. )

Development and Presentation of College and Career Professional Portfolio with an emphasis on Postsecondary Education/Careers in Sports Medicine –

Portfolio will emphasize/include: Cover Letter, Resume, Samples of Work which demonstrate mastery (or progress toward mastery) of science and related-career-technical standards, research report related to an aspect of sports medicine, exemplary lab reports, diagrams, treatment plans, article reviews, etc. 

Portfolio Presentations will be to a panel of health/fitness professionals. 




SPORTS MEDICINE LABS: APPLIED PHYSIOLOGY IN SPORTS AND HEALTH FITNESS LABS (a partial listing. Note: Some additional labs are embedded in the course outline.)

	Vital signs Lab and Statistical analysis of vital signs —Students complete a series of laboratory activities related to human vital signs. Students evaluate six of the nine vitals signs: pulse, blood pressure, respiration rate, temperature, pupil response, and level of consciousness. Data is compiled and compared to statistical norms for adult and adolescent populations. Students also analyze what conditions should be suspected when a particular abnormal vital sign is assessed.



	Tissue Lab: Students identify epithelial tissue, connective tissue, nervous and muscle tissues from prepared slides. Students write detailed lab report following format described in class syllabus.


	Skeleton Lab: Overview of Skeleton —students identify bone types and gross structure of a bone; Using skeletal models, students identify and examine major structures and planes of symmetry; and identify and orient disarticulated skeletal components. Students write detailed lab report following format described in class syllabus.
· 

	Joints Lab: Students distinguish between classes of joints, determine examples of each class and identify motions produced by each joint type. Students write detailed lab report following format described in class syllabus.



	Degrees of Motion Lab and Statistical analysis of degrees of motion of various joints —Students construct goniometers (tools for measuring degrees of motion at various joints) and obtain data for upper and lower extremity active and passive range of motion. Data is compiled and compared to population norms. Students complete detailed lab report following format described in class syllabus. Students provide discussions of possible error factors contributing to variations from the expected range of motion.



	Muscles Lab:– Students view a set of prepared slides of muscles and identify various muscle types. Students view muscle groups on models/diagrams, use a frog or chicken leg to analyze muscular contraction, and predict human muscular response to stimuli. Students also complete a series of lab investigations regarding organization of the muscular system. Students identify and describe structure of skeletal muscle, identify muscular structures, define origin/insertion, and interpret muscle names, etc. Students write detailed lab report following format described in class syllabus.



	Exercise Physiology Labs – Students complete a series of exercise physiology labs related to changes in vital signs associated with various types of exercise. Students graph results and write a detailed lab report following format described in class syllabus. 



	Nerves and Reflexes Lab: Students investigate nerve cells and explore concepts of reflex arcs. Students write detailed lab report following format described in class syllabus. 



	Spinal Cord and Spinal nerves Lab—students name and describe coverings of spinal cord, identify spinal cord structures, name and locate spinal nerves on models/diagrams. Students write detailed lab report following format described in class syllabus.



	 Structure of the heart labs—Students dissect at least two different animal hearts. Students describe the structures of the heart, locate anatomical structures on the specimens and models, compare and contrast the two different animal hearts with the human heart. Students complete detailed lab report and also write an essay explaining function of major heart structures. 

· 

	Respiratory structures Labs—students describe and locate respiratory structures on charts/models, trace movement of air through system, and complete a series of lab investigations related to lung functions. Students write detailed lab report following format described in class syllabus.



	Lymphatic system and immunity Labs —students describe major organs of lymphatic system, identify features of lymph node, determine physiology of lymph nodes. Students write detailed lab report following format described in class syllabus.



	Digestive Structures Lab—students describe digestive structures, identify physiology of major structures, describe histology of gastrointestinal wall, complete laboratory investigations related to digestive enzymes. Students write detailed lab report following format described in class syllabus.



	Injury Evaluation Labs—In each Injury Evaluation Lab, students are given a scenario of an injury.  They must then demonstrate the history taking, observation, palpation and stress testing involved in the evaluation of the injury. In the stress testing section of the lab, students must identify motions the joint produces, measure the motions using a goniometer, determine which muscles produce the motions and correctly perform a manual muscle test.  They must then document their findings on an injury report format.



	NOTE: Students will also complete Advanced First Aid and CPR Training /Certification outside of class time. Principles and concepts related to this training will be reinforced in class. Related labs will also be provided as expanded learning opportunities for students.



	


Additional Key Assignments:  Detailed descriptions of the Key Assignments including tests, and quizzes.  How do assignments incorporate topics?   Include all assignments that students will be required to complete.  (NOTE: Some additional Key Assignments are embedded in the course outline.) 

	Learning Activity: Skeleton Building (with gradual development of a model of human anatomy)—Students first build an axial skeleton out of paper.  Bones must be the right shape, proportion and location.  The appendicular skeleton is added later.  The bones must be the right shape, proportion and location, as well as, joined correctly. NOTE: Eventually muscle groups and pertinent organs will be added to the same skeleton. The Skeleton Building project will morph into an extended series of activities related to building a model of human anatomy.

	Injury Evaluation and Technical Writing —Students do necessary tests and evaluate type and degree of injury, then write up evaluations using medical documentation (SOAP notes).



	Anatomy and Biomechanics and related Sports Medicine Techniques – Taping/Wrapping. In conjunction with developing understanding of the anatomy and biomechanics affecting major articulations, students learn to apply appropriate protective tape and wraps to increase stability and proprioception, and decrease pain.



	Written Summaries of Professional Journal Articles —Weekly students must select an article from a professional journal, summarize the author’s purpose, tone and audience.  Article summaries are then presented to the class. 



	Written Summaries of Anatomy and Physiology articles – Students will read and summarize articles from Science and elsewhere on the ankle, foot, knee, shoulder, and hip. Students will describe implications for sports medicine. 



	Essay: Compare and Contrast of Joint Movement: Students will write an illustrated essay of three to five pages in which they describe and then compare and contrast any three of the following: ankle, elbow, hip, knee, and shoulder. Each description should include detail the range of movement of their chosen subjects as well as the types of sports and fitness injuries to which they are susceptible. 



	Essay: Inflammatory response write-up—Students explain the inflammatory response to injury from the viewpoint of an injured piece of tissue. The essay must focus on events at the cellular level.



	Poster-Talk: Fracture and soft tissue healing posters—Students must show all the steps in the fracture and soft tissue healing process.  Special attention must be paid to events at the cellular level.  Each student will explain her/his poster in an interactive Poster Talk exchange.



	Sports and exercise-related Injury research and power points—With each major body part studied, students select a sports or exercise-related injury to research.  The presentation must include a description of the injury, relevant anatomy, how the injury happens based on the forces applied to the anatomy, signs and symptoms, and treatment.  The power points are then presented to the rest of the class. And each student maintains a digital file of her/his power point presentations. 

d

	(optional, extended learning) Sports/Sports Event Emergency plan—Students must read the NATA position statement on emergency planning and design an emergency plan for the sport/sport event of their choice at school.  The plan should include jobs for each person responding to the emergency, evacuation plans for the field of play, and maps of the area.



	Spine injured athlete plan—After reading the NATA position statement on Prehospital Care of Spine Injured Athletes, students must design a plan for dealing with a spine injured athlete at our school.



	Fluid Replacement Compare/Contrast —Students read the NATA and ACSM position statements on fluid replacement and write a short essay comparing and contrasting the two position statements. Students then conduct internet research on human need for fluid replacement and write a report detailing their findings and referencing the NATA and ACSM position statements on fluid replacement.  



	Quarterly Sports/Exercise Injury Research papers—Students must write a five-page (minimum) research papers on a particular sports/exercise injury of their choice. They must also research and describe the human anatomy and physiology involved. Each paper must include a minimum of 5 sources no more than 5 years old.  The paper should include sections on anatomy, mechanism of injury, signs and symptoms, treatment, surgical options if applicable and rehabilitation protocols.



	Teen Health, Fitness, and Conditioning Manual/WebQuest/Web Site Team Project: Working in teams students will either create a Teen Health, Fitness and Conditioning Manual OR Develop a Teen Health, Fitness and Conditioning WebQuest OR Web Site. Project will involve substantial research, writing, and illustrations. Students will also prepare a presentation of their final product and write a reflective essay about their learning. 



	Sports Medicine Field experience—Each student is required to spend an afternoon observing the school’s (or the nearby college’s) certified athletic trainer in a game setting and/or observing a professional physical therapist (in two nearby hospitals) working with an athlete recovering from an injury or from surgery. Students will also have the opportunity to participate in a Field Study at a College which has a strong Physical Therapy program. They must write follow up reflection essays following their sports medicine field experience/s. 



	Protective Sports Equipment—Students must research and write a report explaining and illustrating the use of protective gear in a particular sport. If possible, they should include a historical perspective of the evolution of a particular form of protective sports gear over time. (football, hockey, fencing, etc.)   Note: One or more Classroom speakers will demonstrate the use of protective sports equipment and will engage in an interactive dialogue with students regarding the reasons for its use. History of Sports resources will be available in the classroom library to support student research.)   



	Athletic Training Facility Small Group project: Students must design an athletic training facility designed to meet the needs of high school athletes.  Students must determine equipment needed and research and explain purpose and use of equipment. Students must also develop detailed explanations of the exercise physiology involved in the use of at least ten different gym apparatus and/or equipment. Students must also make the case for the health/fitness benefits of various forms of athletic training equipment. Presentations will be made to a panel of adult sports medicine and athletic training professionals. 



	CPR/AED--Students demonstrate CPR/AED and first aid skills, including proper taping of hand, wrist, thumb, shin splints, ankle, and arch. (NOTE: This is an out of class, but closely related to course content activity)


	Technical Writing: Modality Instruction Manual —Students write instruction manual for proper use of five of the following therapeutic modalities: hydro-collator packs; ice massage; ice packs; hot and cold whirlpool; ultrasound; interferential stimulation, NMES, TENS, soft tissue mobilization; cervical and lumbar traction. The manuals must include theory of use, indications/ contraindications for use, patient setup, application settings and time, proper use technique.



	Internal Injury Research & Writing – Students will research and write a paper concerning situations, signs, or symptoms involved in the suspicion of internal injury. 



	Rehabilitation protocol--Students research and write a rehabilitation protocol for the injury of their choice including indications/contraindications, appropriate timing of isometric, isotonic, and isokinetic exercise, plyometrics and aerobic conditioning.



	Nutritional analysis—students record their food intake for three days and enter the information into internet nutritional analysis calculators.  Then, they make suggestions for improving their nutrition and write a reflective essay regarding their findings and their personal nutritional health goals. In a related assignment, students also read and discuss Fast Food Nation and view and critique excerpts from Super Size Me. 



	Observation and Documentation of Biomechanics of Injuries—As an ongoing project, students gather data from injuries occurring in the high school sports setting for analysis, drawing conclusions regarding highest risk factors for injury in various biomechanical tasks relating to specific sports activities.



	Sports Medicine College and Career Research and Poster Presentation - Students use the internet and other sources, including at least one primary source, to research sports medicine related majors and careers and present their findings in a poster presentation. 



	Sports Medicine College and Career Portfolio—Students assemble a portfolio of college and career related documents including: completed applications, resume, introduction/cover letter, work samples (lab reports, research papers, illustrations, diagrams, treatment plans, etc.).  Presentations of portfolios are made to a panel of sports/fitness and medical professionals. 




E.  Instructional Methods and/or Strategies

	Students will engage in lessons involving visual, auditory, reading/ writing, and kinesthetic learning styles throughout the year. Each unit will include introduction to new material, guided practice, independent practice, laboratory investigations, research, analysis, and evaluation.  Standard mastery will be measured, tracked, and made transparent to students.  Instructional methods will include: 

· Direct instruction (lectures, demonstrations, large and small group discussions)

· Laboratory investigations in pairs and small groups

· Cornell note taking

· Multimedia Presentations and interactive discussions

· Simulations

· Guided and independent practice

· Collaborative learning

· Student research and presentations

· Poster projects based on class information and research

· Oral presentations/multimedia presentations

· Guest Speakers (sports fitness experts and/or medical professionals)

· Research involving a variety of instructional materials and sources (professional journals, reference materials, textbooks, internet, digital media, scientific literature

· Field experiences, study trips

· Socratic Seminars  




F.  Assessment Methods and/or Tools

	· Independent and group projects

· Laboratory Reports – Rubric scoring

· Research Papers – Rubric scoring

· Field experiences – Performance assessment, reflective paper
· Demonstrations and Presentations – Rubric scoring
· Portfolio
· Skills test/mastery certification regarding patient assessment and treatment of sports related injuries.
· Quizzes, tests, semester exam, and final exam aligned to standards and learning goals (including both multiple choice and essays)



G. Corresponding Non-Honors Course.  Indicate the name of the regular non-honors course corresponding to this proposed honors course.

	


H. Differences in Honors/Non-Honors Courses.  Describe in detail how this honors course differs from the regular course offered in the same subject area.  Be specific.
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