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Lock Haven University of Pennsylvania

Department of Biological Sciences

Ecology -  BIOL309

I. Introductory Information

A. Department Name: 



Biological Sciences

B. Department Catalogue Number: 

BIOL309

C. Course Title: 




Ecology

D. Semester Hours of Credit: 


3

E. Clock hours per week: 



5 (2 lecture hours, 3 laboratory hours)

F. Overlays: 




None

G. Restrictions Upon Student Registration: 
Prerequisites - Principles of Biology I and II (BIOL106 








and 107) or permission of instructor.

II. Course description:

A. Catalog description: An introduction to ecology.  Emphasis is placed on evolutionary and classic ecology and effects of human society on natural systems.  Topics include energy flow, nutrient recycling, and their influence on the distribution and abundance of organisms.  Population studies include genetics, growth, age structure, density, and r and K selection. Community topics include competitive interactions, species diversity, community similarity, and keystone species. Field data collection and statistical techniques for data interpretation are treated in laboratory.
B. Comprehensive Description: The content of this course satisfies standards of the Interstate New Teacher Assessment and Support Consortium (INTASC), the National Council for Accreditation of Teacher Education (NCATE), the National Science Teacher Association (NSTA), and the Pennsylvania Department of Education (PDE) Standards for Secondary Education in Biology.
Specifically this course satisfies INTASC Unit Standard 1. Subject matter; NCATE/NSTA standards 1. Content, 2. Nature of Science, 3. Inquiry, and 4. Context of Science; and PDE Biology Standards at the Upper Level.


I.A. Basic principles of science;


I.B. Molecular and cellular biology and the chemical basis of life;


I.C. Classical and molecular genetics and the evolution and diversity of life;


I.E. Ecological relationships among populations, communities and ecosystems;


I.F. Technological and commercial issues and applications of biological systems;


I.G. Implications of scientific and technological developments on ethical questions 


     relating to biology;

III. Exposition:

A. Objectives


Upon completion of this course students will be able to do the following:

1. Explain the historical importance of ecology and technology to human society.

2. Describe the flow of energy and recycling of nutrients through ecosystems and the biosphere.

3. Explain and describe the importance of the environment to evolution, natural selection and the maintenance of biodiversity.

4. Describe and explain the causes and consequences of pollution on the biosphere and the survival of all organisms.

5. Collect data and formulate valid scientific conclusions of an ecological nature.

6. Work as part of a team in field and laboratory investigations of ecological phenomena.

B. Activities and requirements: Activities in this class will include lectures and reading assignments (text and other reading assignments).  Students will be expected to attend two hours of lecture and three hours of laboratory per week.  Lecture material will parallel concepts covered in the laboratory but new material will also be presented in the laboratory.  Students will be expected to participate as part of a team in the laboratory and on field trips.  Grades will be based on exams and quizzes as well as written reports of laboratory investigations.  

Activities related to objectives in III. A.

1.  Students will attend lectures and read assigned materials that emphasize the historical importance of the discipline of ecology.

2.  Students will attend lectures and read assigned materials that describe the processes of energy fixation, energy flow, and nutrient recycling and how these affect individual ecosystems and the biosphere. 

3. Students will attend lectures and read assigned materials and carry out laboratory exercises that describe and explain the role of the environment in evolution, natural selection and the maintenance of biodiversity.

4. Students will attend lectures and read assigned materials that explain the causes and consequences of various forms of pollution on the survival of organisms and communities.

5.  In the laboratory and on field trips student teams will learn to collect and analyze ecological data.   They will also learn the basics of statistical analyses of those data

6.  Students will work as members of investigative teams in the laboratory portion of the class.

C. Major units and time allotted

	
	Topic
	Hours

	
	Introduction and objectives
	2.0

	
	Ecosystems
	4.0

	
	Primary Production
	3.0

	
	Nutrient Cycling 
	6.0

	
	Society's Intervention
	4.0

	
	Ecological succession
	1.0

	
	Population ecology
	5.0

	
	Evolutionary ecology
	5.0

	
	One 3 hr. lab x 14 weeks
	42.0

	
	Total
	       72.0


D. Materials and bibliography:

1. Textbooks such as the following will be required.

a. Cox, G. W. 2002. General ecology laboratory manual. 8th ed. McGraw Hill Higher Education  312 pages. 

b. Smith, R. L. and T. M. Smith. 2001. Ecology and field biology. 6th ed. Benjamin Cummings. 772 pages.

2. Bibliographic Support:

Brown, L. R. 2001. Eco-economy. W.W. Norton & Co. 333 pages.

Bush, M. B. 2003. Ecology of a changing planet. 3rd. ed. Prentice Hall. 477 pages.

Christianson, G. E. 1999. Greenhouse. The 200-year story of global warming. Penguin Books. 305 pages.

Gibbs, L. M. 1995. Dying from dioxin. South End Press.  361 pages.

Krebs, C. J. 1999. Ecological methodology. 2nd. Ed. Benjamin Cummings. 620 pages.

Mason, C. 2002. Biology of freshwater pollution. 4th ed. Prentice Hall. 387 pages.

Mott, L. and K. Snyder. 1987. Pesticide alert. Sierra Club Books.179 pages.

Owen, O. S. 1995. Natural resource conservation. 6th ed. Prentice Hall. 586 pages. 

Ponting, C. 1993. A green history of the world. Penguin Books. 432 pages.

Raven, P. H. and L. R. Berg. 2004. Environment. 4th ed. John Wiley & Sons, Inc. 585 pages.

Wilson, E. O. 2002. The future of life. A. A. Knopf. 230 pages.

IV. Standards:  Grades will be assigned in accordance with University policy. They will be based on some combination of examinations, quizzes, laboratory reports and participation during field trips. 
Assessment related to the objectives in III. A.

1. Achievement on lecture examinations will be used to assess student understanding of the historical importance of the interactions among the study of ecology and society and technology.

2. Achievement on lecture examinations will be used to assess student understanding of the energy fixation, flow and nutrient recycling.

3.  Performance on lecture examinations and written laboratory reports  will be used to assess students understanding of evolution, natural selection, biodiversity and their relationship to ecology.  

4. Achievement on lecture examinations will be used to assess student understanding of the causes and consequences environmental pollution on the survival of organisms and communities.

5. Performance on laboratory exams, written laboratory reports and participation in the field will be used to assess student understanding of the principals of data collection and analyses.

6. Field performance, laboratory analyses and group written laboratory reports will be used to assess the students ability to perform as part of a team.

V. Rationale and Impact:

A. This course is required of all Biology and Secondary Education Biology majors.  This course provides students with the fundamental concepts of ecology and its importance to all living organisms as well as human society.  This revision is necessary to meet PDE and NCATE accreditation requirements.

B. The course is designed for Juniors and Seniors in the B.S. Biology and Secondary Education Biology programs.

C. No other department will be affected.

VI. Cost and Staff Analysis

A. This is not a new course; it is a revision of an existing course, BIOL309.  This course will have no additional financial resources above those already allocated. 

B. This course is taught every fall semester.

VII. Date Approved by University President

_________________________________________    __________________

                            (Signature)                                                      (Date)







