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Prerequisite(s):
Biology assessment test required.  It is strongly suggested that students not passing the assessment test take (and pass with a C or better) BIO 105, or have passed a college-level biology course.


Corequisite(s):
None.

Course Description

Provides students, primarily in health-related programs, with an in-depth understanding of the anatomy and physiology of complex living organisms, including humans.  Biological principles, as well as the structural and functional relationships among several organ systems, are discussed.  (Considerable dissection is required.)

Course Objectives
A.
General Objectives


 1.
To supply the student with an insight into the normal anatomy and physiology of the higher (more complex) animal, especially the human.


 2.
To show how the various parts of the body are structurally and functionally related to one another.


 3.
To stimulate an appreciation for the necessary complexity of living organisms.


 4.
To form a basis for advance study.


 5.
To stimulate an interest in the reading of current professional and nonprofessional literature pertaining to the science.


 6.
To develop specific laboratory skills.

B.
Specific Objectives


Should be prefaced by the statement:  "The student should be able to . . ."  It is understood that all "discussions," "descriptions," "understandings," etc., include both anatomical and physiological.


 1.
Organization of the Body



a.
Discuss the relationship between the terms "anatomy" and "physiology."



b.
Describe the structural and functional characteristics necessary for the maintenance of life, including the levels of organization of living things.



c.
Identify and be able to use the following concepts related to body structure:  directional vocabulary, anatomical planes, regions, and positions.



d.
Define homeostasis, explaining requirements and operation of homeostatic systems, with examples.


 2.
Tissue



a.
Identify the four basic types of tissues in the body.



b.
Describe the characteristics of epithelial tissue.




(1)
Classify epithelial tissue into several types, including: stratified squamous, transitional, simple squamous, simple cuboidal, simple columnar, pseudostratified columnar.




(2)
Describe the general function of epithelial tissue, including protection, secretion, absorption, diffusion, and filtration.




(3)
Describe the structure, function, and distribution of glandular epithelium.



c.
Describe the characteristics of connective tissue.




(1)
Classify connective tissue according to type, including the structural features of at least the following:  areolar, adipose, reticular, dense regular, dense irregular, cartilage (3 types), bone, blood.




(2)
Identify fibers and cell types found in each connective tissue.



d.
Characterize the three types of muscle, including properties of each.



e.
Identify, in general terms, the primary components of nerve tissue and describe their functions.



f.
Describe the structure and function of the various types of membranes, including mucous, serous, synovial, and cutaneous membranes.



g.
Identify all tissue subgroups listed above using the microscope.


 3.
Integumentary System



a.
Describe the structure and function of the layers of the skin, as well as other organs of the Integumentary System (e.g., hair, nails, and glands).


 4.
Skeletal System



a.
Describe the functions of the skeletal system.



b.
Be able to draw and label parts of the gross anatomical structure of the long bone.



c.
Describe the microscopic components of bone and cartilage, and discuss the dynamic nature of bone (bone remodeling).



d.
Discuss hormones that effect bone structure.



e.
Describe the formation and growth of the skeleton from embryonic development through adult structure.



f.
In the lab:




(1)
Identify the bones and bone markings from skeletal models, diagrams, and other resource materials.




(2)
Identify and discuss variations between male and female skeletons.


 5.
Joints



a.
Describe the various types of joints, including locations and movements of each.  Give examples.


 6.
Muscle System



a.
Describe the energy sources involved in muscle contraction. (It is assumed that students understand how ATP is produced and can calculate amount of ATP per mole of glucose.)



b.
Draw and label the microscopic structural components of muscle cells.



c.
Describe the functions of the microscopic and molecular structures of muscle tissue including components involved in the mechanism of skeletal muscle contraction.



d.
Identify the general functions of muscle.



e.
Explain force, velocity, and duration of muscle contraction.



f.
Describe the microscopic structure of smooth muscle.



g.
Discuss the mechanisms and characteristics or smooth muscle contraction.



h.
Describe the anatomy and physiology of the neuromuscular junction.



i.
Discuss the concept of "motor unit" and its relationship to strength and precision of contraction.



j.
In the lab:




(1)
Identify origins, insertions, actions, and innervations of muscles presented in class.  (see attached list) Use of the cat as the primary dissection and testing model is expected.  Other models may also be used.




(2)
Describe the relationship between muscles and bones with regards to lever systems.


 7.
Nervous System--General



a.
Describe the morphology and physiology of the various neuroglia and neurons.



b.
Explain the electrical properties of the resting neuron.



c.
Define "action potential" and be able to describe the differences between action and resting potentials.



d.
Describe the synapse and its significance.



e.
Explain the similarities and difference between Excitatory Post Synaptic Potentials (EPSP) and Inhibitory Post Synaptic Potentials (IPSP).



f.
Classify neurotransmitters according to chemical composition and function.



g.
Explain the basic concepts of neural integration, including organization of neurons, types of circuits, and neural processing.



h.
Define and be able to use the terms:  white/gray matter, column, nerve, tract, ganglion, nucleus, horn, center.


 8.
Central Nervous System



a.
Describe and characterize the following regions of the brain:  cerebrum, cerebellum, diencephalon, brain stem, limbic system, reticular formation.



b.
Discuss the mechanisms for protecting brain tissue, including the meninges, cerebrospinal fluid, and blood-brain barrier.



c.
Know the functions of pathways to, from, and within the cerebrum, the roles of the basal ganglia, and the localization of the cerebral areas relative to their roles.



d.
Understand the gross anatomy and physiology of the spinal cord.



e.
Know the names, origins, terminations, functions, and locations of some major spinal cord columns.


 9.
Peripheral Nervous System



a.
Characterize the structure and classification of nerves and associated ganglia.



b.
Describe the regeneration of nerve fibers.



c.
Interrelate names and functions of the 12 pairs of cranial nerves.



d.
Know the distribution of the spinal nerves.



e.
Describe a reflex arc and spinal reflexes, differentiating between reflexes and higher order behavioral responses.


10.
Autonomic Nervous System



a.
Compare and interrelate the somatic and autonomic nervous systems as well as their relationships to the endocrine system.



b.
Compare and contrast the anatomy and physiology of the parasympathetic and sympathetic divisions, including location, neurotransmitters, and receptors.



c.
Discuss control of the autonomic nervous system.


11.
Neural Integration



a.
Describe the general organization of the somatosensory system.



b.
Characterize motor integration, including levels of motor control.



c.
Discuss higher mental functions, including:




(1)
Brain wave patterns.




(2)
Sleep cycles.




(3)
Consciousness.




(4)
Memory.




(5)
Language.


12.
Special Senses



a.
Discuss the concepts of sense reception and transmission, sense receptors and sense organs.



b.
Classify sense receptors, including special senses.



c.
Pick one special sense from the following list for a more detailed discussion.




(1)
Describe the structure and function of the taste buds.




(2)
Characterize taste sensation and activation of taste buds.




(3)
Describe the structure and function of olfactory receptors.




(4)
Characterize activation of olfactory receptors, and include a description of the olfactory pathway.




(5)
Describe the structure of the eye.




(6)
Give a functional overview of light and optics.




(7)
Describe the photoreceptors on the retina, visual pathway to brain, and visual processing.




(8)
Describe the structure of the ear.




(9)
Discuss sound and the mechanisms of hearing.




(10)
Discuss the mechanisms of equilibrium and orientation.



d.
Lab topics:  using the sheep brain and other models,




(1)
Dissect the sheep brain as per lab book instructions.




(2)
Describe a reflex arc and spinal reflexes.




(3)
Demonstrate and discuss circuitry for various reflexes as described in lab book.




(4)
Dissect a vertebrate eye.




(5)
Perform selected exercises from a "sensory list," including "reaction time" measurement.

Teaching and Grading Procedures
Teaching will be a combination of lecture and lab.  The lecture portion may include a traditional lecture format and/or small group sessions in which students discuss topics and reinforce concepts from lectures or some other appropriately organized approach.

The laboratory portion of this course includes a comprehensive histology component as well as extensive dissections, the cat being the major model.  In addition, human models, sheep brains, and ox eyes are used.  Lab tests are of the "practical exam" format, demonstrating a fairly even distribution of the anatomy and physiology of the structures involved.

Lecture procedures, topic coverage depth, and grading of students should reflect the depth of coverage presented in the approved textbook for the course.  Use of text examples, personal examples, chapter summaries, cross sections of study questions in both text and accompanying study guide, and cross sections of test bank questions are all appropriate means of assessing depth of text coverage.

The following topics represent a strongly suggested sequence so as to maintain as much uniformity and continuity among instructors (full- and part-time) as possible across both semesters of the course:

-
Significance of the terms "Anatomy" and "Physiology"

-
Organization of living organisms

-
Integumentary

-
Skeletal System

-
Muscular System

-
Nervous System

The lecture component of the course can account for 50 to 60 percent of the final grade; the lab component, therefore, 50 to 40 percent of the grade. (In Anatomy and Physiology I, 50 percent for each is strongly suggested.)

Textbook(s)
The following textbooks, or their equivalents (most current editions), are appropriate:

Lecture:

Marieb, Elaine, Human Anatomy and Physiology, Fifth Edition, The Benjamin/Cummings Publishing Company, 1998.

VanDeGraaf, Kent, and Stuart Ira Fox, Concepts of Human Anatomy and Physiology, Wm. C. Brown Publishers, Fifth Edition, 1998.

Lab:

Benson, Harold J., et al., Anatomy and Physiology Laboratory Textbook, Complete Version, Fifth Edition, Wm. C. Brown Publishers, 1999.

Marieb, Elaine, Human Anatomy and Physiology Laboratory Manual, Benjamin/Cummings Publishing Company, Fifth Edition, 1999.

Student study guides for lecture are strongly suggested.  Students should also be aware of the fact that lab study guides, vocabulary guides, etc., are available at our bookstore and other college bookstores in the valley.
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OFFICIAL

Lehigh Carbon Community College

	Course Number and Title:
	BIO 163, Anatomy & Physiology I
	Date:
	1-10-06


Course-Specific Student Learning Competencies

	Objective
	Means for Addressing Objective
	Means for Measuring Objective

	 1.
To demonstrate insight into the normal anatomy and physiology of complex vertebrates, especially the human.
	Lectures, demonstrations, discussions, laboratory activities, projects.
	Exams, quizzes, laboratory practical exams, projects.

	 2.
To describe how the various parts of the body are structurally and functionally related to one another.
	Lectures, demonstrations, discussions, laboratory activities, projects.
	Exams, quizzes, laboratory practical exams, projects.

	 3.
To demonstrate the necessity of complexity within living organisms.
	Lectures, demonstrations, discussions, laboratory activities, projects.
	Exams, quizzes, laboratory practical exams, projects.

	 4.
To demonstrate a knowledge-base essential for advanced study.
	Lectures, demonstrations, discussions, laboratory activities, projects.
	Exams, quizzes, laboratory practical exams, projects, student surveys.

	 5.
To develop specific laboratory skills including dissection.
	Instructor demonstrations; laboratory activities including microscopy and dissection; group projects.
	Quizzes, laboratory practical exams, projects.

	 6.
To demonstrate fluency and literacy in anatomical and physiological terminology.
	Lectures, demonstrations, discussions, laboratory activities, projects.
	Exams, quizzes, laboratory practical exams, projects.


This is new grid but doesn't match course objectives in course outline.








