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Course Proposal Submitted to the COS Curriculum Committee

1. COURSE NUMBER AND TITLE:
EVPP305   Environmental Microbiology Essentials 
Course Prerequisites:
EVPP110 and 111 or BIOL 213 and 30 semester hours or permission of instructor
Catalog Description:
(3:3:0) Provides understanding of microbes and their function as a vital part of an environmental education.  The role of microbes is central to many environmental issues such as climate change, biodegradation of toxics, wastewater treatment and drinking water contamination.  Course provides an introduction to the breadth of microbiology including essential information for students studying environmental problems and their solution. 

2. COURSE JUSTIFICATION:
Course Objectives:
Knowledge of microbiology is a vital part of an environmental education.  Many environmentally important issues have a central microbial component (e.g. biogeochemical cycling, xenobiotic biodegradation, wastewater treatment, drinking water and shellfish contamination, environmental intoxification).  This course in targeted at undergraduate students studying the environment from a natural science or policy perspective.  It is appropriate for those students who have not had previous coursework in microbiology or whose previous experience of microbiology was focused mainly on allied health topics.  Previous introductory environmental science coursework is required to get the optimum education from this course.  The course is intended as an introduction to microbiology generally with a special focus on the study of the distribution and activity of microbes in the natural and manmade environments.  It is a first level course with a laboratory component.  Taken together these will provide the foundation for further studies in microbial ecology, aquatic ecology, microbial metabolism or applied/industrial microbiology.

Course Necessity:

There is currently no similar course taught at George Mason University.  The focus on environmental distribution and function of microbes is new at Mason. The course will be required in the proposed bachelors degree in Environmental Science and will be available as an elective in the proposed BA degree in Environmental and Sustainability Studies. See course objective for a fuller explanation of the value of the course as an educational vehicle.

Course Relationship to Existing Programs:

This course will be required in the proposed BS in Environmental Science.  There is a potential for Biology and Earth Science majors to enroll.  Initially we would anticipate perhaps 20-30 students.  Enrollment should grow to 50 within a couple years of inception of the major.  It is possible that students in other environmentally oriented majors will also find it attractive. The prerequisites are not so extensive that other could not enroll.

Course Relationship to Existing Courses:
Relationship to Other Courses in ESP:  

EVPP 306 (proposed) will be a corequisite.  This will be the laboratory portion of the course.  EVPP 110 and 111 will be prerequisites.  We will propose a new introductory environmental science core course (EVPP 210) which will then become a prerequisite.

Relation to Courses in Other Departments:

BIOL 305 is also an introductory microbiology course but does not focus on environmental microbiology.  The catalog description “Morphology, physiology, and pathogenicity of certain groups of bacteria, fungi, and viruses; stresses host-parasite interactions” indicates the pathogen focus of that course.  It may be that EVPP305 could substitute for BIOL305 for a cohort of Biology majors interested in ecology or environmental biology.  That is for future discussion.  This proposal does not depend on any change in BIOL 305.  There are other BIOL courses in microbiology for which EVPP305 might become a sufficient prerequisite (e.g. BIOL 402 Applied and Industrial Microbiology requires BIOL 305and 306 currently).

3. APPROVAL HISTORY:

4. SCHEDULING AND PROPOSED INSTRUCTORS:
Semester of Initial Offering:
Fall 2010
Proposed Instructors: 
Dr Robert Jonas

Dr. Patrick Gillevet

Dr. Carol Litchfield (retired, research professor)

Advanced doctoral students with microbiology experience could teach this course

5. TENTATIVE SYLLABUS: See attached.

Environmental Microbiology Essentials 
EVPP 305
Link to instructor web site  

Lecturer:                   
Dr John Doe

Office:                        3xxx  King Hall 

Office Hours:           
Day of the week, hour of the day   

Phone:                        993-xxxx (ESP Office: 993-1616) 

email:                          jdoe@gmu.edu 

Web url:                     http://mason.gmu.edu/~jdoe 
  

Text:                           Environmental Microbiology (2nd)




Maier, Pepper and Gerba, 2009, Academic press




ISBN 978-0-12-370519-8
                         

DATE         


TOPIC                                  

          READING    _ 

Week 1  
Introduction to Unseen Life in the Environment
   
MPG Ch 1 

  

Historical Roots of Environmental Microbiology
                                  
Week 2      
Macromolecules, Microbial Domains 





Prokaryote (Eubacterial and Archaeal) Cytology              
MPG Ch 2
 

 

Week 3
Eukaryote Cytology, Viruses, Metabolism, Photosynthesis
MPG Ch 2
 

Week 4  
Bacterial growth and nutrition



MPG Ch 3
Week 5
Aquatic Microbial Environments



MPG Ch 6
Week 6
Soil Microbial Environments




MPG Ch 4

Week 7
Extreme Microbial Environments



MPG Ch 7
Week 8
Environmental Microbiology Methods – selected
          MPG Ch 8,9,10
Week 9
Biogeochemistry of Nitrogen and Sulfur

          MPG Ch 14,15
Week 10
Water and Food-Borne Pathogens, Indicator Organisms     MPG Ch 22,23
Week 11
Water and Waste treatment Microbiology

          MPG Ch 24,25
Week 12
 Microbes, Organic and Inorganic Pollutants

          MPG Ch 20,21
Week 13         
Environmental Molecular Biology


         
MPG Ch 13

WEEK 14
Microbial Threats to the Environment:

 Mercury Methylation, Acid Mine Drainage


MPG Ch 15

WEEK 15
Global Change and Microbial Disease Bioterrorism
          MPG Ch 18,28

LECTURE GRADING:                     

First Mid-term Exam                            `
25% 
Second Mid-term Exam                       
25% 
Final Exam                                          
35%

Research paper 



15% 

LETTER GRADE:                     
A+ 
>95





A
>92





A-
>89.5





B+
>86





B
>82





B-
>79.5





C+
>76





C
>72





C-
>69.5





D
59.5-69.5





F
<59.5

                                            

Class Goals:  Knowledge of microbiology is a vital part of an environmental education.  Many environmentally important issues have a central microbial component (eg. biogeochemical cycling, xenobiotic biodegradation, wastewater treatment, drinking water and shellfish contamination, environmental intoxification).  This course in targeted at undergraduate students studying the environment from a natural science or policy perspective.  It is appropriate for those students who have not had previous coursework in microbiology or whose previous experience of microbiology was focused mainly on allied health topics.  Previous introductory environmental science coursework is required to get the optimum education from this course.  The course is intended as an introduction to microbiology generally with a special focus on the study of the distribution and activity of microbes in the natural and manmade environments.  It is a first level course with a laboratory component.  Taken together these will provide the foundation for further studies in microbial ecology, aquatic ecology, microbial metabolism or applied/industrial microbiology. 

Paper Project:

The goals of student projects are threefold – develop expertise, provide oral and written arguments and develop an annotative bibliography (electronic) of resource material on your topic. I intend that each of you will select a subject relevant to this class that interests (excites) you and probe that subject deeply – become an “expert” on that subject.  As evidence of that expertise each student will present an oral justification, no longer than 3.0 minutes, accompanied by written supporting material of no more than 1850 words (5 double spaced pages, 12 point, Times New Roman) to the class as to why their subject matter should be funded from a “hypothetical” budget of $5,000,000.  This format is designed to mimic that of a panel revue in which you advocate for a particular research project or potentially a policy or program related to environmental microbiology.  For example you might want a to investigate indicator organisms in the Potomac River in support of triathelons or a wastewater treatment process or policy to protect aquatic resources from microbial pathogens (Mycobacteriosis in stripped bass?).  Money is always a limiting factor so we will have to prioritize our projects.  

The written material needs to be available for the class and instructor to read at least 10 days prior to the oral argument. Materials will be posted on the class web site or emailed to everyone in the class.  A required electronic library of resource material will also be provided by each student.  Use Zotero (http://www.zotero.org/).  Instruction is available in the library. It requires Firefox browser and is free.

Along with the instructor all students in the class will individually evaluate each presentation and written justification.  Instructor and combined student evaluations will each count as 50% of the project assessment.  I am proposing five (5) categories for judging – 1 (Essential – Definitely Fund), 2 (Very Important – Fund if at All Possible), 3 (Good - Fully Fundable), 4 (Fund Only if Money Available), 5 (Don’t Fund).  

You are free to select from a wide array of environmental issues – global, national, or local.  You are not constrained by the subjects we will talk about in lecture.  You will need to decide early in the semester and provide a statement of the topic to the instructor.  With permission you may change that subject if needed.  A list of the subjects and presenters will be published for everyone in the class.  Your goal is to introduce the issue, its importance and why it should be a priority for funding.  This does not imply that global issues are more important than local responses – everything global starts at the local level.

