Life Science for Educators

Course Description

A one semester general biology course for the Liberal Arts major.  The course is designed to meet the subject matter requirement in Life Science for the Multiple Subject Teaching Credential.  The lectures in conjunction with the text will provide an overview of the scientific method, biochemical molecules, cell structure and function , anatomy and physiology of animals and plants, genetics, evolution, and ecology.  Field trips and laboratory assignments will provide experience with selected biological principles and practices.

Course Objectives

Upon completion of this course, students will:

· Know the common characteristics of living things and the hierarchy of life (cells(tissues(organs(organ systems(multicellular organisms).

· Describe and practice the scientific method, and understand how it is used to explain biological phenomena.

· Understand the structure and function of the four classes of biochemical molecules namely, carbohydrates, proteins, lipids, and nucleic acids.

· Compare and contrast prokaryotic and eukaryotic cells, and provide examples of organisms with these cell types.

· Describe typical plant and animal cells, including the structure and function of the mitochondrion, chloroplast, nucleus, plasma membrane, endoplasmic reticulum, golgi apparatus, and cytoskeleton.

· Explain the basic metabolic processes of cellular respiration and photosynthesis.

· Know the structure and functions of the basic plant and animal tissues, organs, and organ systems.

· Understand that the interactions among the organ systems help in the maintenance of a constant internal environment (homeostasis) for the organism.

· Appreciate and describe the complementary nature of structure and function in organisms.

· Describe protein synthesis and understand that this process is the connection between genes and proteins.

· Compare and contrast asexual and sexual reproduction and provide examples of organisms using these types of reproduction.

· Describe the cell cycle, including DNA synthesis and cell division (mitosis).

· Understand the role of mitosis in development and asexual reproduction.

· Describe meiosis and understand its role in sexual reproduction.

· Relate the sexual life cycle of animals to the life cycles of familiar organisms such as butterflies, frogs, and humans.

· Understand the mechanisms involved in the development of organisms.

· Understand the basic principles of genetics.

· Know the patterns of Mendelian inheritance and variations.

· Explain Darwin’s contributions (evidence and mechanism of natural selection) to the theory of evolution.

· Describe how natural selection is the mechanism for evolution.

· Understand how modern lines of evidence (e.g., comparative biochemistry) support the theory of evolution.

· Understand the principles of speciation and evolution.

· Provide a brief account of the evolution life on earth.

· Appreciate the diversity of life and know the current classification scheme for living things.

· Understand that short-term responses to environmental variation that organisms make operate within a long-term framework of adaptations.

· Relate the basic needs of organisms to biotic and abiotic factors that support organisms in ecosystems.

· Describe the characteristics of populations and the factors that affect population size and composition.

· Understand the concept of species diversity, and the types and effects of interspecific interactions on community structure.

· Describe the trophic relationships in ecosystems and its relationship to the flow of energy through ecosystems.

·  Describe how nutrients cycle in ecosystems and know the water, carbon, nitrogen, and phosphorus cycles. 

· Understand and appreciate the effect humans have had, and continue to have, on the biosphere with respect to global warming, acid rain, biological magnification, habitat disturbance, and diversity of ecosystems.

· Understand the basic techniques of modern biological research (e.g., cloning, genetic engineering, stem cell studies) and appreciate the controversies surrounding their application.

Potential Course Outline

Week 1:
Lecture
· Characteristics of living things

· Hierarchy of life


Laboratory

· Lab safety

· Scientific method

· Compound microscope (basic techniques)

Week 2:
Lecture

· Cell structure and function, 

· Plant vs. animal cells


Laboratory

· Compound microscope (practical use)

· Prokaryotic and eukaryotic (plant and animal) cell structure 

· Diversity of life:  monerans, protistans, and fungi 

Week 3:
Lecture

· Life’s important elements and inorganic molecules

· Structure and function of biochemical molecules:  carbohydrates, proteins, lipids


Laboratory

· Human nutrition

· Digestive and excretory systems

Week 4:
Lecture

· Metabolism

· Cellular respiration

· Photosynthesis


Laboratory

· Enzymes

Week 5:
Lecture

· Cell Cycle

· Meiosis


Laboratory

· Cell Division

· Animal Development

Week 6:
Lecture


Genetics


DNA structure 


Laboratory


Mendelian genetics


DNA extraction

Week 7:
Lecture

· DNA synthesis

· Protein synthesis


Laboratory

· Plant growth and hormones

Week 8:
Lecture

· Principles of evolution


Laboratory


Taxonomy/Systematics:  Classification of living things 

Week 9:
Lecture


Evolution and diversity


Laboratory

· Diversity of life:  plants

· Vascular plant anatomy

Week 10:
Lecture


Animal form and function:  gas exchange and circulatory systems


Laboratory

· Diversity of Life:  Animals

Week 11:
Lecture


Animal form and function:  endocrine and nervous systems


Laboratory


Field Trip:  Museum of Man (human evolution exhibit)

Week 12:
Lecture


Population and Community Ecology


Laboratory

· Field Trip:  Stephen Birch Aquarium and tide pools (local aquatic ecosystem)

Week 13:
Lecture

· Ecosystems


Laboratory

· Field Trip:  Mission Trails Park (local terrestrial ecosystem)

Week 14:
Lecture

· Review


Laboratory

      (
Lab Practical Examination

Potential Textbooks/Readings

Cain, M. L., H. Damman, R. A. Lue, and C. K. Yoon.  Discover Biology, 2nd ed. Sunderland, MA:  Sinaurer Associates, Inc., 2003.

Lee, J. A. The Scientific Endeavor. San Francisco, CA: Addison Wesley Longman, Inc. 2000.

Potential Workload & Sample Grading

· Midterm examinations:  2 @ 100 points each
300

· Final cumulative examination
150

· Written book report/review or 5 Quest article summaries
25

· In class group assignments:  6 @ 5 points each
30

· Written summaries of web quests relating to course work:  2 @ 10 points each
20

· Written laboratory reports:  13 @ 25 points each
325

· Cumulative laboratory practical exam
_50

Total
900


Grading Scale


90-100%
A


80-89%
B


70-79%
C


60-69%
D


below 60%
F


Students taking the course Pass/Fail must obtain 70% or more of the total points for a passing grade.  Because the grade “C” designates competency in the subject matter, this grade will be reserved for students who have demonstrated that they have mastered the content.

Potential Teaching Strategies

The lecture portion of the course will incorporate several in class group assignments designed to enhance understanding of certain key concepts and give students a chance to demonstrate their scientific literacy.  The in class group assignments will include reading, summarizing, and discussing scientific articles; completing empty outlines and matrices; and creating mind maps and concept maps.  The laboratory/field trip portion of the course will introduce biological phenomena that generally require experiential learning for understanding.  It will also give students hands on experience with the scientific method, commonly used biological equipment, basic laboratory and field techniques, and local flora and fauna.  Equipment usage will include compound and dissecting microscopes, balances, and centrifuges.  Laboratory and field techniques will include measuring length, mass, temperature, and volume; slide preparation; pipetting; dissecting; centrifuging; and sampling.  Students will design and conduct experiments, collect data, analyze data, and complete written reports and presentations.  Written reports will follow the standard format of Introduction, Methods and Materials, Results, Conclusion, and Discussion.

