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1. COURSE NUMBER AND TITLE:  EVPP 506 001, Science of the Environment I (3:3:0)
Course Prerequisites:   Available only to students who do not have a substantial background in the natural sciences.
Catalog Description:  First in a 2-semester sequence.  Provides a foundation in environmental chemistry for graduate students with social sciences or other non natural science backgrounds seeking a degree and career in environmental science and policy.  This required course is in addition to any other degree requirements in the Department of Environmental Science and Policy.
2. COURSE JUSTIFICATION:
Course Objectives:  The goals of this 2-semester course are to provide students:

(1)
With a basic understanding of:

The chemical and biological sciences, including the molecular basis of our world, biosynthesis and degradation of complex molecules, the relationship of structure to function at all levels of biological organization, and the role of symbioses  

Interactions of “the environment” with organisms and the role of “pathogens” in shaping the biosphere
Interactions of organisms with “the environment” in controlling aspects of an ecosystem
(2)
With the ability to use, interpret, analyze, and evaluate general reports and scientific papers exploring and explaining structural and functional changes in our environment;
(3)
With opportunities for presenting or writing about these topics to help them and the other students develop deeper knowledge; and

(4) 
With resources and tools to help them integrate this information into their particular fields of interest.

Course Necessity:  The discipline of environmental science and policy is attracting people from diverse backgrounds, including those whose background in the basic sciences, particularly biology and chemistry, might be lacking or weak. For example, the Department of Environmental Science and Policy (ESP) has applicants with undergraduate majors in art, english, economics, political science, history, area studies, business, or engineering. These applicants are seeking careers in a field with diverse needs. The program requires all of its students to obtain an understanding of both science and policy, although students can specialize in either of these areas for their master’s or doctoral degrees. Other programs of study are also admitting students who have had narrow specializations in their undergraduate studies, for example, physics or math majors who need to learn (or learn more) about how they can apply their expertise in biology-related fields or to improve biologically based technologies, such as wastewater treatment plant operations, bioinformatics, modeling climate change for impacts on organisms, or to understand results of satellite imagery.

Previously, applicants who had not taken biology or chemistry courses as undergraduates were directed to take at least two semesters of introductory biology and two of chemistry at the undergraduate level prior to admission. This coursework was not counted toward the graduate degree. This requirement was unsatisfactory because many of our applicants are “non-traditional students,” older professionals who have been out of school for several years, might not be able to take undergraduate introductory courses usually taught during the day when they must work, and the material is not presented in a manner to immediately engage them in the study of the environment.  They are often very bright, highly accomplished and have accumulated much knowledge, but need a focus on the science of the environment in order to better integrate advanced environmental science coursework into their academic programs.
For these students, we are proposing an emphasis on reading and writing about real issues in chemistry and biology of the environment, in contrast to an emphasis on memorization of facts and equations and performing calculations as is traditionally taught to undergraduate biology and chemistry majors.  This approach was recommended by Dr. Sheila Tobias in the book They’re Not Dumb, They’re Different: Stalking the Second Tier (An occasional paper on neglected problems in science education, Research Corporation, 1994, Tucson, Arizona). The intended audience will either have had issues with math because they had to solve problems without being presented the underlying concepts or sources of problems, or they will have excelled in math and problem solving, but not fully understood the relationship of the solutions to the environment. Both groups need to know the connections of scientific discoveries and about the scientific method to fully appreciate their abilities to interpret and apply problem-solving skills in our world, whether they are qualitative or quantitative.  And because we have realized that solving environmental problems requires the interaction of multiple disciplines, helping them learn the “common language” for communication is also essential.
Thus, this course will be taught at a graduate level, incorporating readings on current environmental issues, and using or developing these students’ strengths in writing and making presentations to reinforce the basic knowledge and skills in the chemical and biological sciences they need for a career in environmental policy, or any other field where they will need to have, or to know where to look for an understanding of the science on which to base sound decisions or achieve common goals.  As noted by Bruce Alberts in a Science editorial (Vol. 323, p. 437, 2009), learning science requires knowing, using, and interpreting scientific explanations of the natural world; generating and evaluating scientific evidence and explanations; understanding the nature and development of scientific knowledge; and participating productively in scientific practices and discourse (U.S. National Academies, Ready, Set, Science!).
At the beginning of the semester students will be provided with a list of “What You Need to Know about the Science of the Environment” containing the terms and concepts they should understand by the end of the semester.  Lectures will present in more detail those terms and concepts.  In addition to reading assigned chapters in the textbook, additional readings will be assigned to emphasize current scientific questions and discoveries related to those chapters.  Students will be asked to present key points in class or prepare summary papers, recognizing the science they need to know to understand the readings.  Weekly quick quizzes, mid-term and final exams, and the reading/writing assignments cover all of Bloom’s Taxonomy of the Cognitive Domain-Educational Objectives.
Science of the Environment I and II will provide the basic biology and chemistry background focusing on the environment at a graduate level with linkages to numerous reading and writing assignments.  Graduate students lacking this background will need to take these courses in addition to any other degree requirements in the Department of Environmental Science and Policy.  For example, a master’s degree with a natural science background requires 33 credits; a non-science background major will require 39 credits, with 6 credits from Science of the Environment I and II.  For doctoral students this will raise the minimum to 84 credit hours without an appropriate Master’s degree or 54 hours with 30 hours reduction in credit for an appropriate master’s degree.
Course Relationship to Existing Programs:  None
Course Relationship to Existing Courses:  None
3. APPROVAL HISTORY: Much of the course has been taught twice as Environmental Biology (in Fall 2007 as EVPP 505-007 and Fall 2008 as EVPP 505-002) to develop and refine the approach and material presented.  This is the first time it is being presented to the Curriculum Committee for approval as a two-semester sequence of graduate courses.  
4. SCHEDULING AND PROPOSED INSTRUCTORS:
Semester of Initial Offering:  Fall 2009
Proposed Instructors:  Dr. Esther Peters
5. TENTATIVE SYLLABUS: See attached.

EVPP 506 001
SCIENCE OF THE ENVIRONMENT I
-- PROPOSED SYLLABUS --

Prerequisites: None.  Undergraduate degree in any major except one in the natural sciences. 
Credits: 3

Instructor: Dr. Esther Peters
Office Hours: TBD, class to be taught 4:30-7:10 p.m. one day per week.
Course Description:  The foundation in environmental chemistry and biology required for those graduate students in the Environmental Science and Public Policy or other programs with little or no background in these subjects who need to know the basics. The course will be presented from a different perspective compared to undergraduate biology and chemistry courses and is the first in a sequence to help build a scientific background in these important topics. In this course, students will attend lectures on fundamental concepts in environmental chemistry, and then explore selected topic papers on current environmental issues using the textbook as a reference and other resources as they prepare short papers or presentations summarizing the science they are learning. This is a 2-semester sequence of courses, part I must be taken before II.
Course Objectives:  The goals of this 2-semester course are to provide students:

(1)
With a basic understanding of:

The chemical and biological sciences, including the molecular basis of our world, biosynthesis and degradation of complex molecules, the relationship of structure to function at all levels of biological organization, and the role of symbioses  

Interactions of “the environment” with organisms and the role of “pathogens” in shaping the biosphere

Interactions of organisms with “the environment” in controlling aspects of an ecosystem

(2)
With the ability to use, interpret, analyze, and evaluate nontechnical reports and scientific papers identifying, exploring, and explaining structural and functional changes in our environment;

(3)
With opportunities for presenting or writing about these topics to help them develop in-depth knowledge; and

(4) 
With resources and tools to help them integrate this information into their particular fields of interest.

Lecture Content: 
· Lecture 1 - 
Course overview, review the syllabus, discuss textbook and literature review methods,

What is environmental chemistry?  

Origin and evolution of earth

Begin basic chemistry (atoms, elements, most common elements)

Assignment:
Read Textbook Chapters 1 (Introduction), 2 (Atoms and Elements), 3 (Chemical Bonds), New Words, and Review Questions in each Chapter
· Lecture 2 -
Quick Quiz 1

Continue basic chemistry (molecules)
Bonding

Concentration, activity

Radioactivity

Chemical analyses 
Discuss journal papers and assignment formats for class discussions

Assignment:
Read Textbook Chapter 4 (Inorganic Chemistry and Terminology), New Words and Review Questions


Prepare study notes on Chapters 1-4

· Lecture 3 -
Quick Quiz 2

Continue basic chemistry

Organic molecules

Functional groups

Assignment:
Read Textbook Chapter5 (Organic Chemistry and Terminology), New Words and Review Questions
· Lecture 4 -
Quick Quiz 3

Continue basic chemistry
Chemical reactions

Assignment:
Read Textbook Chapter 6 (Chemical and Physical Reactions), New Words and Review Questions


Prepare study notes on Chapters 5 and 6

· Lecture 5 -
Quick Quiz 4

Continue basic chemistry

Physical reactions

Provide paper(s) to be read on this topic

Assignment:
Read Textbook Chapter 7 (Understanding Material Safety Data Sheets), New Words and Review Questions



Read assigned papers and write Topic Review 1

· Lecture 6  -
Quick Quiz 5

Discuss assigned papers (may be PowerPoint presentations or other brief format)
Review MSDSs

Conclude basic chemistry

Discuss scientific method

Begin water chemistry, provide paper(s) on this topic

Assignment:  
Read Textbook Chapter 8 (Chemistry of Water and Water Pollution), New Words and Review Questions



Read assigned papers and write Topic Review 2

· Lecture 7 -
Quick Quiz 6

Discuss assigned papers

Water chemistry

Water pollution, provide paper(s) on this topic
Introduction to microbiology (more will be covered in II Spring term)
Assignment:
Read Textbook Chapter 9 (Atmospheric Chemistry), New Words and Review Questions



Read assigned papers and write Topic Review 3

· Lecture 8 -
Discuss assigned papers

Begin atmospheric chemistry 
Review lectures and papers presented to date, answer questions
Assignment:
Study for Mid-Term Exam
· Mid-Term Exam (through Chapter   8) and Lecture 9 
Finish atmospheric chemistry
Assignment: 
Read Textbook Chapter 10 (Soil Chemistry), New Words, and Review Questions


Read assigned papers and write Topic Review 4

· Lecture 10 -
Quick Quiz 7
Soil chemistry

Assignment:
Read Textbook Chapter 11 (Organic Chemistry and Pesticides), New Words and Review Questions
· Lecture 11-
Quick Quiz 8
Organic chemistry and pesticides
Assignment:
Read assigned papers and write Topic Review 5

· Lecture 12
Quick Quiz 9
Organic chemistry and pesticides
Discuss assigned papers

Assignment: 
Read Textbook Chapter 12 (Toxicological Chemistry)

Read Textbook Chapter 13 (Nuclear Chemistry and Radioactivity)

· Lecture 13
Quick Quiz 10

Introduction to toxicology (more will be covered in II Spring term), nuclear chemistry, and radioactivity
Assignment:
Read Textbook Chapter 14 (Hazardous Waste and Treatment Methods)



Read assigned papers and write Topic Review 6

· Lecture 14.
Quick Quiz 11

Hazardous Waste and Treatment Methods
Discuss assigned papers

Assignment:
Read Textbook Chapter 15 (Sampling and Analysis)
· Lecture 15
Sampling and analysis of chemical parameters

Data quality (data review, data verification, data validation)
Assignment:
Study for Final Exam (Material since Mid-Term Exam)
· Final Exam 
Homework: 
Students will be required to read chapters in the textbook and articles covering diverse environmental issues that complement the textbook chapters.  Each chapter has a New Word Review and Chapter Review Questions to help guide the student and emphasize what needs to be understood.
Students will prepare assigned Topic Review Papers as questions, discussion points, short PowerPoint presentations, or summary papers as directed by the instructor, and take turns leading question/answer sessions, making a presentation, or submitting a summary paper (this will depend on how many students are in the course each semester, some assignments might be group efforts rather than individual).  Papers will be selected based on student interests and current or past environmental issues that complement or provide more depth on lecture material.  Usually one paper will be a news article or general interest perspective and the second one will be the peer-reviewed scientific publication on which the news or perspective article was based.  These papers will be obtained from sources such as Science, Environmental Health Perspectives, or Environmental Science and Technology.
Project:   N/A
Exams:  

A Quick Quiz (1-page, up to 10 questions, short answer, multiple choice, etc.) will be given almost every week on the reading assignment for that week, to see how well students are keeping up with the material.

The Mid-Term Exam will cover lectures given and chapters and papers assigned during weeks 1 through 8.

The Final Exam will cover lectures given and chapters and papers assigned during weeks 9-15.

Both exams will include short answer, multiple choice, matching, problem solving, and short essay questions to test the students’ knowledge, comprehension, and ability to apply the material to environmental issues.

Grades:           
Homework – 6 Topic Paper assignments completed, lowest score dropped

50%

Quick Quizzes – 11, 1% for each of 10, lowest score dropped


10%
Mid-term Exam








20%

Final Exam









20%

Required Texts: 

Spellman, F.R.  2006.  Chemistry for Nonchemists: Principles and Applications for Environmental Practitioners. Government Institutes, The Scarecrow Press, Inc., Lanham, Maryland.  ISBN-13 978-0-86587-899-0
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