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GOALS & OBJECTIVES

Our goal in this class is to have you develop a deeper understanding of how the process of science works.  Many of you have had a series of lecture classes in science that have focused on content, with some introduction to how scientists formulate and test their ideas.  In this class, we put you in the role of scientist.  You will construct your own body of knowledge.  Since in a single quarter we can’t cover every topic in science (!), we decided to limit ourselves to the theme of water.  Below we outline why we think that theme is a useful one.  

THEME

Water is an amazing substance.  It is found throughout the universe.  It covers 73% of the surface of our planet and occupies 76% of our bodies.  It reduces mountains to rubble and makes life possible.  It figures into the folklore and mythology of nearly every civilization that has inhabited the earth.  It is common in nearly every habitat on earth, yet it has unusual properties that make it unique amongst other common substances.  In this course, we will explore these properties and examine the impact that water has on the earth and on living organisms.

This topic was chosen because of water's unique properties (something that is often overlooked because of its ubiquity) and because of its broad implications for biological and geological systems.  Our objectives are to apply what you already know about biology, geology, chemistry, and/or physics to a specific set of questions which we will attempt to answer in a collaborative, scientific manner.  The questions on which we will focus are not yet defined, since that will be part of our collaborative effort.  However, we expect to spend some time at the beginning of the course investigating the physical and chemical properties of water, then move on to its roles in biology and geology.  By doing this, it is our hope that you will integrate your knowledge into a usable set of concepts and become adept at seeking answers to scientific questions.  We also intend that you will develop some useful ideas about teaching these topics yourself.

TEXTS:  There is no formal text for this course.  

Several books will be available to you throughout the quarter.  These include:

Ball, P. (2000) H2O: A Biography of Water. 

Bryan, V., A. Burbank, J. Ballinger (1995).  Rivers Curriculum Guide: Chemistry.  Dale Seymour Publications, New Jersey.

Campbell, N.A., Mitchell, L.G., and Reece, J.B. (2000) Biology: Concepts and Connections. Benjamin Cummings, San Fransisco, CA.

Denny, M.W. (1988) Biology and Mechanics of the Wave-swept Environment. Princeton University Press, Princeton, New Jersey.

Gartrell, J. E. Jr., J. Crowder, and J. C. Callister (1992) Earth: the Water Planet, NSTA Press.

Marshak, S., (2001) Earth:  Portrait of a Planet.  Norton Publishing Company.  

Murdoch, T. and M. Cheo (1996) Streamkeepers’ Field Guide.  Adopt a Stream Foundation

Outwater, A. (1997) Water:  A Natural History.  Basic Books

Vogel, (1988) Life's Devices: The Physical World of Animals and Plants. Princeton University Press, Princeton, New Jersey.

FORMAT

There are broad questions we can ask about water:  What is water?  Where do we find it?  How does it get there?  What does it do there?  How does it do that?  As a group, we will seek to discover some answers to these broad questions by formulating some more specific questions and answering those in a laboratory setting.  The formulation of the questions, design of the experiments, and analysis of the results will be accomplished in a classroom setting.  Thus, we will spend time in the classroom devising experiments that will be implemented in the lab.  We will then return to the classroom to analyze and share our results.  You will record your experimental procedures, data, and analyses, along with notes and ideas from discussions, into a laboratory journal.

ASSESSMENT

Laboratory Journal 
40%

Research Project
30%

Summary Essay 
15%

Class Participation 
15%

LaboratoryJournal - You laboratory journal will be your primary tool for organizing notes, experimental methods, data and conclusions. This journal must be legible and well organized. The first few pages should be left blank to serve as an index as the quarter proceeds. The text should provide enough detail that an outside reviewer could reproduce your experiments and analysis from your journal alone. The journal will be collected twice during the quarter for preliminary assessment then at the end for final assessment.

Research project - You are to pose a question about water that interests you, whether it be in chemical, biological, geological, or physical context. Design a way to answer that question by collecting data over the course of the quarter. You can either work in pairs or by yourself. The data collection can be a group project, but the writing must be your own.  Your final product will be a research paper that is ~10 pages long, double-spaced, 12 point font. This paper would typically include subsections such as introduction and background, methods, data presentation, discussion, and conclusion. 
Summary Essay - The summary essay should demonstrate clearly your understanding of the topic.  It should link the results and conclusions sections of your journal into a consistent whole. This is your chance to demonstrate your understanding of the remarkable substance that is water. The essay is due June 10 at 10 am in lieu of a final examination.

Class Participation - You are expected to participate in class discussions and evaluations of experiments.

OUTLINE OF TOPICS – highly tentative!

Physical and chemical properties of water: 
~March 30 – April 20

Water in Earth science:
~April 22 – May 11

Water in Life systems:
~May 13 – June 3

Final project presentations:
June 4

