
[image: image1.jpg]Vi /L7 iy £ it
L ANNS





COURSE SYLLABUS

for

Anatomy and Physiology

8/14
SYLLABUS

COURSE ACRONYM & TITLE:
Anatomy and Physiology

INSTRUCTOR:
Polly Cottom, RN, MSN
COURSE DESCRIPTIONS:

Anatomy/Physiology is the study of the structural complexity of the human body and its intricate functional mechanisms. This course is taught as a laboratory science. Students will conduct scientific investigations and fieldwork using scientific knowledge and methodology that will enable them to make educated conclusions based on higher-level critical thinking and problem solving skills. The areas studied will be an integration of biology and chemistry and will include, but are not limited to: organization of the body, chemical basis for life, cells & tissues, integumentary system, skeletal system, muscular system, nervous system, endocrine system, blood, circulatory system, lymphatic & immune systems, respiratory systems, digestive system & metabolism, urinary system, and reproductive system. An emphasis is placed on real-world applications relating to the health care profession. Class activities, laboratory exercises and/or experiments are included with each unit.  Laboratory experience will include dissection, scientific experiments, and hands on learn using Zahourek Systems Anatomy in Clay.  Each student will be teamed with one or two other students who will build the human body together under the direction of the instructor and the written materials.

COURSE OBJECTIVES:

Upon completion of this course the student should be able to:

1. Use terms that describe relative positions, body sections, body regions and the cavities of the body.

2. Describe the structure of an atom and how molecules and compounds are formed.

3. Describe the structure and function of the cell.

4. Describe the structure and function of the body tissues and membranes.

5. Discuss the structure and function of the integumentary system and discuss disorders common to it.

6. Describe the structure and function of the skeletal system and discuss disorders common to it.

7. Describe the structure and function of the muscular system and discuss disorders common to it.

8. Describe the structure and function of the nervous system and discuss disorders common to it.

9. Describe the structure and function of the special senses.

10. Identify the principles endocrine glands, describe their structure and functions, and the disorders common to them.

11. Describe the structure and function of blood cells, platelets, and the ABO and Rh systems of blood typing.

12. Describe the structure and function of the circulatory system and disorders common to it.

13. Describe the structure and function of the lymphatic system and disorders common to it.

14. Identify the structures and describe the function of the respiratory system and the diseases common to it.

15. Identify structures and describe the function of the digestive system, and the disorders common to it.

16. Identify the structures and describe the function of the male reproductive system and the disorders common to it.

17. Identify the structures and describe the function of the female reproductive system, and the disorders common to it.

INSTRUCTIONAL PROCEDURES:

Instruction will be through lecture, videos, cooperative learning activities, computer lab activities, visual layouts, anatomical models, laboratory assignments, experiments, dissection of anatomical specimens, demonstrations, written assignments and educational games.  Written assignments will include assignment sheets, chapter assignments, workbook assignments and research papers.  Outside materials and speakers will be added when possible to add interest and demonstrate relationship of the unit or body system to health occupations.  Student participation is required in the form of questioning, discussion, oral reports and presentations, small group work, reading and completion of all assignments, and active participation in laboratory activities.

COURSE CONTENT, UNIT ARRANGEMENT:

A. Organization of the Body

1. Define and explain how anatomy and physiology are related.
2. Name and explain the relationship between levels of structural organization that make up the human body.
3. Identify and state the major functions of the organ systems of the body.
4. Properly use the terms that describe relative positions, body sections and body regions.
5. Describe the functions of the human body and explain how these functions aid in the maintenance of life.
6. Develop an understanding of homeostasis and its role in normal body function.

B. Chemical Basis for Life

1. Explain how the study of living materials requires understanding of chemistry.
2. Describe the relationships among matter, atoms and molecules.
3. Identify three major types of chemical reactions that occur in the body.
4. Differentiate between a salt, an acid, and a base.
5. Describe factors that affect chemical reaction rates.
6. Compare the processes of osmosis, diffusion and filtration and give examples of their uses in the body.
7. Explain the importance of water and salts to body homeostasis.
8. Distinguish between organic and inorganic compounds.
9. Compare the structures and functions of carbohydrates, lipids, proteins and nucleic acids.
10. Distinguish between different types of proteins.
11. Describe how and where enzymes work in the body.
12. Compare and contrast the structure and functions of DNA and RNA.
13. Explain the role of ATP in cell metabolism.

C. Cells and Tissues

1. Identify on a cell model or diagram the cell organelles and be able to explain their functions.
2. Describe the structure of the plasma membrane, and explain how the various. transport processes account for the directional movements of specific substances across the plasma membrane.
3. Describe different cell types and explain the functionality of the differences.
4. Describe the cell cycle, including the phases of mitosis, and explain how the timing of cell division is regulated.
5. Have an understanding of stem cells and how they are used in modern medical procedures and research.
6. Name the four primary classes of human tissues and explain how they differ structurally and functionally.
7. Know the anatomical location of the different tissue types.
8. Describe ways the body repairs damaged tissue.
9. Identify the various forms of cancer and describe how it affects the body.

D. Integumentary System

1. Have an understanding of the functions of the skin and be able to relate them to its structure.
2. Recognize and identify the major skin structures when provided a diagram or model.
3. Identify and know the purpose of the accessory structures of the skin.
4. Describe the normal and pathological colors that the skin can have and explain their causes.
5. Identify and differentiate between the three types of skin cancer.
6. Describe the three classes of burns and the priorities in burn treatment.
7. Understand the role of the integumentary system in maintaining homeostasis.

E. Skeletal System

1. Identify the subdivisions of the skeleton as axial or appendicular.
2. State several functions of the skeletal system.
3. Demonstrate knowledge, with the use of models or pictures, the major bones, their surface features, and basic functions.
4. Describe the developmental aspects of the skeleton from formation in the fetus throughout the lifetime of the bones.
5. Distinguish between and give the function of the four major classes of joints.
6. Be able to identify and understand the function of tendons and ligaments.
7. Understand the causes and current medical treatments of skeletal disorders and abnormalities.

F. Muscular System

1. Distinguish between the three types of muscles, and tell where they are located in the body.
2. Describe the structure of a skeletal muscle with respect to location and names of its connective tissue coverings and attachments.
3. Describe the microscopic structure and functional role of the skeletal muscle fiber.
4. Explain how muscle fibers are stimulated to contract and what occurs during a muscle twitch with regard to each component’s function.
5. Explain how skeletal muscle fibers are innervated and how they contract.
6. Explain how skeletal muscle meets its energy demands during rest and exercise.
7. Explain oxygen debt and muscle fatigue and discuss situations that would cause them.
8. Describe the effects of aerobic and resistance exercise on skeletal muscles and other body organs.
9. List and define the criteria used in naming muscles and be able to provide an example to illustrate the use of each criterion.
10. Name and identify, on a diagram or model, each of the muscles. State the origin and insertion for each, and describe the action of each.

G. Nervous System

1. List the general functions of the nervous system.
2. Explain the structural and functional divisions of the nervous system.
3. List the types of supporting cells and cite their functions.
4. Describe the important anatomical regions of a neuron and relate each to a physiological role.
5. Classify sensory receptors according to body location, structure, and stimulus detected.
6. Describe the events that lead up to, happen during, and result after a nerve impulse and its conduction from one neuron to another.
7. Identify and indicate the functions of the major regions of the cerebral hemispheres, diencephalons, brain stem, and cerebellum on a human brain model or diagram.
8. Identify the three meningeal layers, and state their functions.
9. Understand the formation and function of cerebrospinal fluid and the blood-brain barrier.
10. Describe spinal cord structure and list its functions.
11. List the components of the peripheral nervous system.
12. Distinguish between sensory, motor, and mixed nerves.
13. Name the 12 pairs of cranial nerves and describe the body region and structures innervated by each.
14. Name the four major nerve plexuses, give the major nerves of each, and describe their distribution.
15. Distinguish between autonomic and somatic reflexes.
16. Compare and contrast the general functions of the parasympathetic and sympathetic divisions.
17. Understand from an anatomical and physiological perspective, the functions of sight, hearing & balance, taste, and smell.
18. Describe the developmental aspects of the nervous system, from embryo to old age.

H. Endocrine System

1. Indicate important differences between hormonal and neural controls of body functioning.
2. List the major endocrine organs, and describe their locations in the body and the hormones they secrete.
3. Describe what a hormone is and how it functions.
4. Understand the negative feedback mechanism and describe its role in regulating blood levels of the various hormones.
5. Describe major pathological consequences of hypersecretion and hyposecretion of the hormones.
6. Identify the endocrine role of the kidneys, the stomach and intestine, the heart, and the placenta.
7. Describe the effect of aging on the endocrine system and body homeostasis.

I. Blood

1. Describe the composition and physical characteristics of whole blood and explain why it is classified as a connective tissue.
2. List the functions of blood.
3. Discuss the composition and functions of plasma.
4. Describe the blood-clotting process.
5. Describe the ABO and Rh blood groups and explain the basis of transfusion reactions.
6. Explain the importance of blood testing as a diagnostic tool
7. Name some blood disorders that become more common with age.

J. Cardiovascular System

1. Describe the location of the heart in the body, and identify its major anatomical areas on a model or diagram.
2. Name the coverings of the heart.
3. Describe the structure and functions of the four heart chambers. Name each chamber and provide the name and general route of its associated great vessels.
4. Identify the elements of the intrinsic conductions system of the heart, and describe the pathway of impulses through this system.
5. Explain what information can be gained from an electrocardiogram
6. Compare and contrast the structure and function of arteries, veins, and capillaries.
7. Define vasoconstriction and vasodilation.
8. Identify the body’s major arteries and veins, and name the body region supplied by each.
9. Discuss the unique features of special circulations of the body: arterial to the brain, hepatic portal, pulmonary, and fetal.
10. List and explain the factors that influence blood pressure and describe how blood pressure is regulated.
11. Describe the structure and function of a capillary bed.
12. Describe the fetal circulatory system.

K. Lymphatic System and Immune Systems

1. Name the two major types of structures composing the lymphatic system and explain how the lymphatic system is functionally related to the cardiovascular and immune systems.
2. Describe the composition of lymph and explain its formation and transport.
3. Describe the general location, histological structure, and functions of lymph nodes.
4. Name and describe the other lymphoid organs of the body. Compare and contrast them with lymph nodes structurally and functionally.
5. Describe the surface membrane barriers and their protective functions.
6. Explain the importance of phagocytosis and natural killer cells in nonspecific body defense.
7. Relate the events of the inflammatory process.
8. Name several antimicrobial substances produced by the body that act in nonspecific body defense.
9. Explain how fever helps protect the body against invading pathogens.
10. Explain what an antigen and hapten is and name that act as complete antigens.
11. Compare and contrast the origin, maturation process, and general function of B and T lymphocytes. Describe the role of macrophages and other phagocytes in immunity.
12. Describe immunodeficiencies, allergies, and autoimmune diseases.

L. Respiratory System

1. Identify the organs forming the respiratory passage-way in descending order until the alveoli are reached.
2. Describe several protective mechanisms of the respiratory system.
3. Describe the makeup of the respiratory membrane and relate its structure to its function.
4. Describe the structure and function of the lungs and the pleural coverings.
5. Explain the relative roles of the respiratory muscles and lung elasticity in effecting volume changes that cause air to flow into and out of the lungs.
6. Explain the functional importance of the partial vacuum that exists in the intrapleural space.
7. Describe several physical factors that influence pulmonary ventilation.
8. Explain and compare the various lung volumes and capacities. Indicate types of information that can be gained from pulmonary function tests.
9. Describe how oxygen and carbon dioxide are transported in the blood.
10. Describe the neural controls of respiration.
11. Name several physical factors that influence respiratory rate.
12. Describe the symptoms and probable causes of Chronic Obstructive Pulmonary Disease and lung cancer.
13. Describe normal changes that occur in respiratory system functioning from infancy to old age

M. Digestive System and Metabolism

1. Describe the overall function of the digestive system and differentiate between organs of the alimentary canal and accessory digestive organs.
2. List and briefly describe the major processes occurring during digestive system activity.
3. Explain how villi aid digestive processes in the small intestine.
4. Describe the anatomy and basic function of each organ and accessory organ of the alimentary canal.
5. Name the deciduous and permanent teeth and describe the basic anatomy of a tooth.
6. Describe the composition and functions of saliva and explain how salivation is regulated.
7. Describe the mechanism of chewing and swallowing.
8. Explain how gastric secretion and motility in the stomach are regulated.
9. Describe the function of local hormones in the digestive process.
10. State the roles and tell how bile and pancreatic juice are regulated in the small intestine.
11. List the major functions of the large intestine and describe the regulation of defecation.
12. List the major enzymes or enzyme groups produced by the digestive organs or accessory glands and name the foodstuffs on which they act and the end products of protein, fat, carbohydrate, and nucleic acid digestion.
13. List the six major nutrient categories and note important dietary sources and the main cellular uses of each.
14. Define metabolism and explain the difference between catabolism and anabolism.
15. Analyze and explain the chemical reactions that provide energy for the body. Identify the means, including the structure and function of the digestive system by which energy is processed and stored within the body.
16. Explain the importance of energy balance in the body and indicate consequences of energy imbalance.
17. Define basal metabolic rate and total metabolic rate and name several factors that influence each.
18. Describe how body temperature is regulated and indicate the common mechanisms regulating heat production/retention and heat loss from the body.
19. Analyze the effects of energy deficiencies in malabsorption disorders and name important congenital disorders of the digestive system and significant inborn errors of metabolism.

N. Urinary System

1. Describe the anatomy of the kidney and its coverings.
2. Trace the blood supply through the kidney.
3. Identify the parts of the nephron responsible for filtration, reabsorption, and secretion and describe the mechanisms underlying each of these functional processes.
4. Describe the normal physical and chemical properties of urine.
5. List several abnormal urine components and name the condition when each is present in detectable amounts.
6. Describe the general structure and function of the ureters, bladder, and urethra.
7. Compare the course, length, and functions of the male urethra with those of the female.
8. Define micturition and describe the micturition reflex.
9. List the factors that determine body water content and describe the effect of each factor.
10. Compare and contrast the relative speed of buffers, the respiratory system, and the kidneys in maintaining the acid-base balance of the blood.
11. Describe some congenital problems and explain the effect of aging of the urinary system.

O. Reproductive System

1. Describe the common function of the male and female reproductive systems.
2. Using a model or diagram, identify the organs and accessory organs of the male and female reproductive systems and discuss the general function of each.
3. Know the process of meiosis to the extent of comparing and contrasting it to mitosis.
4. Outline the process of spermatogenesis.
5. Discuss hormonal regulation of testicular function and the physiological effects. of testosterone on male reproductive anatomy.
6. Trace the pathway of sperm cells from their site of formation to the body exterior.
7. Describe the phases of the ovarian cycle and relate them to events of oogenesis.
8. Describe how hormones control the activities of female reproductive organs and the development of female secondary sex characteristics.
9. Discuss the structure and function of the mammary glands.
10. Describe the process of fertilization and the changes of the female body during pregnancy.
11. Understand the major functions of the placenta.
12. Explain how labor is initiated and describe the three stages of labor.
13. Describe the stages of human embryology and gestation including investigation of gestational and congenital disorders.
14. Discuss several agents that can interfere with normal fetal development.
15. Distinguish among the modes of inheritance and describe the events that lead to genetic variability of gametes.
16. List and explain several techniques used to determine or predict genetic diseases.

NOTE:
Students are responsible for mastering all objective lists in Anatomy LAPs and objectives in front of each assigned unit in the text.

Rules of the Anatomy in Clay

 

1. The instructor will assign the teams. 

2. Each team will take responsibility for the equipment and materials that is checked out to them. 

3. Each Maniken model will be properly handled and care will be taken to label and keep track of all the parts. 

4. Clay is only to be used for class activities not to decorate the walls. 

5. Each student is to clean up after class by putting equipment and materials in their proper place and cleaning the tables. 

6. The Manikens will be named and birth certificates made out. 

 

Course objectives specific to Anatomy in Clay

 

1. Compare the relationships between anatomical structures. 

2. Apply directional terminology to a model and to own body. 

3. Locate and identify individual bones of the skeletal framework of the body. 

4. Apply complementary of structure and function to bones to determine their specific function(s) in the skeletal system. 

5. Explain and demonstrate how bones and muscles work together to provide a structural framework for movement. 

6. Build clay muscles to illustrate the complementary nature of structure and function. 

7. Compare the interrelationship of the muscular system and skeletal system to each other and to the body as a whole. 

8. Investigate and analyze the shapes of clay muscles to determine the movement the muscle would produce.  (Structure determines function.) 

9. Demonstrate the movement of the mystery muscle by applying the muscle concepts reviewed earlier. 

10.   Relate muscle shape, attachments, bone names, and muscle action to how muscles are named. 

11.   Apply concepts of muscle building as you construct muscles on the torso of the Maniken model. 

12.   Analyze the organization of muscle layering in the body 

13.   Observe the relationship muscles form with bones as they work together to create a structural framework for all types of movement. 

14.   Create a model of the torso’s muscle structure by forming and shaping muscles from clay to represent functional anatomy. 

15.   Research and analyze the effects of nutrition, physical exercise, and injury on the musculoskeletal system. 

16.   Apply concepts of functional muscle anatomy while forming clay muscles on the arm and leg. 

17.   Create a representation of bones and muscles working together to provide a structural framework for movement. 

18.   Observe patterns in the building your model and with in your own body. 

19.   Apply information and gain confidence in your ability to model practical application of learned knowledge. 

20.   Create a model of the human brain and identify major functions of each part. 

21.   Demonstrate the possible pathways nerve impulses can travel. 

22.   Interpret specific functions of the nervous system and how they play a role in homeostasis. 

23.   Compare and contrast how the nervous system interrelates to other body systems. 

24.   Investigate and present findings of how injury and disease affects specific parts of the nervous system. 

25.   Illustrate the complementary of structure and function by building a spinal cord and specific pathways to from the spinal cord. 

26.   Identify and describe the individual parts of the cardiovascular system. 

27.   Compare the interrelationship of each part of the cardiovascular system. 

28.   Compare the interrelationship of the cardiovascular system to other body systems and to the body as a whole 

29.   Analyze the cardiovascular systems’ transportation of materials to and from all cells in the body. 

30.   Compare the interrelationship of the lymph system and the cardiovascular system and their effects upon the body as a whole. 

31.   Analyze the transport properties of the lymphatic vessels. 

32.   Identify the normal functions of the lymph system. 

33.   Create a model in clay representing the network of lymph vessels and direction of transport. 

34.   Describe the interactions the lymph system has with other systems and tissues (immune system and edema). 

35.   Evaluate the effects of disease, injury, and the aging process on the lymph system. 

36.   Create a model in clay representing the major structure of the urinary (renal) system. 

37.   Analyze and interpret the primary functions of the urinary system. 

38.   Describe the interrelationship the urinary system has with other systems and to the body as a whole. 

 

INSTRUCTOR/STUDENT RESPONSIBILITES:
The instructor of this course assumes responsibility to provide explicit information regarding expectations of students on required assignments and activities and dates for completion.

The major obligation of the student is to demonstrate proficiency while meeting the requirements for this course.  Included in this obligation is the necessity of meeting timetables for completion of activities, assignments, and tests.  Students who need additional help should notify the instructor who will provide additional assistance and or refer the student to the Education Enhancement Center for assistance.

EVALUATION OF STUDENT ACHIEVEMENTS:
For the purpose of evaluations, points will be earned in the following areas; weighted by percentages shown:


A.        Attendance/Work Ethic
25% of overall grade


B.
Written assignments

15%




C.
Quizzes


20%



D. 
Projects/presentations

15%



E.
Tests



25%


Final grades will be assigned on the following scale:




90-100% = A



Incomplete = I




  80-89% = B


           No Grade = NG 



  70-79% = C

         Withdraw Passing = W/P 




  60-69% = D

          Withdraw Failing = W/F




    0-59% = F

Recourses:
The Human Body in Health and Illness, Textbook,  Second Edition, Herlihy and Maebius, Saunders/Elsevier Science, 2003.
Memmler’s The Human Body in Health and Disease, Textbook, 9th Edition, Cohen and Wood, Lippincott, Williams & Wilkins, 2000.
Myologik Atlas of Human Musculature in Clay, Atlases 1 to 5, Jon Zahourek, 1996

Health Care Foundations HealthCenter 21- Health Science and Technology Education, Applied Education Systems, www.aeseducatoin.com
Ewan, Starla, A., (2001), Anatomy in Clay: Starla On Maniken A curriculum Teacher’s Guide. Loveland, Co:  Zahourek Systems, Inc. 
Ewan, S. A., Starla’s Creative Teaching Tips. www.starla@starlasteachingtips.com
Essentials of Anatomy& Physiology, Patton, Thibodeau, Douglas, Elsevier Mosby, 2012
Health Careers Certification 








