SCIENCE METHODS & PRACTICE    -    BES 301

Course Syllabus                          
Winter 2011
Instructor:
Warren Gold
  Office: UW1 Room 140        Office Hours: T, Th 4:00 – 5:00 & by appt.

Tel: 425-352-5409   E-Mail: wgold@u.washington.edu     Web: http://faculty.washington.edu/wgold

Classroom Time:
T  Th 
5:45 - 7:45

Location:
Building UW1 Room 110
Course Goals & Content-Based Learning Objectives
This class is a general introduction to the practice of science. It is intended as an overview of the scientific process for both science students and other students generally interested in scientific inquiry.  Given your instructor’s background as an environmental biologist, you will encounter an emphasis on environmental science.
Students can expect to learn approaches to science writing, data presentation and analysis, and literature searching and review that will be applicable to advanced science courses at UWB and to interpreting and using science in general.  Accordingly, the content-based learning objectives of the course are listed below.
1. Students will become familiar with basic processes of science and how science is actually practiced in various settings. 

2. Students will develop skills in detailed steps of observation-driven investigations, including crafting of scientific questions and hypotheses, research design, and the collection, analysis, interpretation, and presentation of data.

3. Students will become familiar with the goals, structure, creation process, and types of scientific literature.  
4. Students will develop abilities to search for information in the scientific literature and critically read such information.

5. Students will learn and practice critical analysis of quantitative scientific data, including the use of statistical and graphical approaches.

IAS Program Core Learning Objectives

The Interdisciplinary Arts & Sciences Program focuses all students’ experiences around four core learning objectives: 

1. Critical thinking
2. Collaboration and shared leadership

3. Interdisciplinary research

4. Writing and presentation

These objectives apply across all areas of study and your experiences in every IAS course should allow you to develop your abilities and understanding in most, if not all, of the four objectives. This material and assignments in this course will help you in all four of the topics. Each assignment handout will explicitly address the relation of that assignment to these core learning objectives.
Course Assignments & the IAS Student Portfolio
If you are an IAS student, you began (or are currently beginning) the development of a student degree portfolio in the program core course (BIS 300). This portfolio will be used as an important tool for reflecting upon your learning, particularly in relation to the IAS core learning objectives, particularly in the required portfolio capstone course (BIS 499). The assignments in this course can be used as evidence of such learning. You should be sure to pick up and save these assignments (the assignment handout and your submission with instructor comments) for use in your final portfolio in your senior seminar course.
Is This Course Appropriate for Me?

This course is designed to provide an overview of how science works, with a particular emphasis on aspects of the scientific process that will serve science students in advanced courses. The course will be taught with the assumption that students have prior exposure to science courses, and thus a basic familiarity of scientific information, its presentation, and the process of scientific investigations. During the second half of the course, we will be using and critically examining statistical methods for analyzing quantitative data. A prior course in statistics would be helpful. At the least you should be familiar and comfortable with algebra, probability, and presentation of quantitative information in graphical and tabular forms (and be able to interpret data presented in such forms).  If you do not have this background you are strongly advised to discuss this with me before taking this course!  

Required Textbook

Understanding and Using Scientific Evidence: How to Critically Evaluate Data

by Richard Gott & Sandra Duggan (2003)  Sage Publications 
This text is an excellent overview of aspects involved in the current practice of science, particularly in relation to the critical interpretation and presentation of scientific information (with a distinct European / North American perspective). We will be using a considerable amount of material from this book.
Readings

Readings listed on the course schedule page of this syllabus are an important part of this course.  These include readings from your textbook and separate readings available on electronic reserve (ERes). A separate handout will be provided to describe the electronic reserve readings. You should come to class having read the required readings for that day in advance in order to participate in the class and effectively utilize the limited class time that we have (with the exception of the first day).  I will present certain concepts with the assumption that you have already done the reading.  You should bring questions about the readings to my immediate attention.  

Disability Accomodation

If you believe that you have a disability and would like academic accommodations, please contact Disability Support Services (DSS) at 425.352.5307, 425.352.5303 TDD, 425.352.3581 FAX, or at dss@uwb.edu. They will be happy to provide assistance. You will need to provide documentation of your disability for the review process.
Requests for accommodation of a disability must be made to me following the documentation of your disability by DSS. Such requests must come at least a week in advance of an exam or other event so accommodations can be arranged.
Course Web Site & Blackboard
Course materials are available at:     http://faculty.washington.edu/wgold/BES301/BES301.htm
Course materials will also be available on Blackboard. You are REQUIRED to sign up for the course on Blackboard by the end of week 1. If you do not know how to do this see: http://www.uwb.edu/learningtech/bb-student.
Laptop Policy
I will allow the use of laptop computers in class on a provisional basis. If you use a laptop you are requested to sit in the back three rows of the classroom and refrain from (1) activities without a direct connection to what is happening in class and (2) disturbing other students. This means that you should not be checking email, Facebook, Twitter, and otherwise generally surfing the web. If this laptop privilege is abused or computer use is found to be distracting to other students in class I reserve the right to require certain individuals to not use laptops or even declare their use not allowed by all individuals in the class.
BES 301 COURSE SCHEDULE – WINTER 2011
Date                                           Topic 





      Readings
Jan
  4
Course goals & structure

 



      Chapter 1
Science as a way of knowing; Scientific method


      Eres 1 & 2

  6
Scientific inquiry






      Chapter 2











      Eres 3 & 4

            11
Building scientific understanding / the research process
Eres 5 & 6
Observations Exercise

13
Research process / Scientific Literature 



      Eres 7
Intro to the Literature Review Exercise
18 
Scientific Writing & Primary Research Papers


      



Intro to the Inquiry Project

20
Exam 1 Q & A   (1 hour)
Inquiry project group meeting time (1 hour)

25 
Searching scientific literature (Rob Estes) - computer classroom TBA

Exam 1 Q & A (regular classroom)


     



     
27
EXAM 1
Feb
  1
Introduction to scientific data & data presentation
      

    Chapters 3, 5 & 7

  3 
Describing scientific data / inquiry project instructor meetings
    Chapter 6
  8
Describing scientific data / inquiry project instructor meetings
    Chapters 8, 9

10
Variability, interpreting data, mean comparisons (regular classroom)

Workshop on using MS Excel (in computer lab UW1-120 2nd hour)

15
Data analysis & interpretation (in computer lab UW1-120)  

17
Presenting & interpreting scientific results

22
Inquiry project group work time / optional instructor consultation (no class)

24
Inquiry project group work time / optional instructor consultation (no class)
Mar
  1
Exam 2 Q & A

  3
EXAM 2   (BRING A CALCULATOR!)

  8
Inquiry project group work time / project meetings with instructor

10
Inquiry project group work time / project meetings with instructor
  * Eres refers to readings available on electronic reserve with the library at:   http://eres.bothell.washington.edu/eres/

A list of these readings with dates will be provided in a separate handout. “Chapters” refer to the course textbook.

GRADED ASSIGNMENTS

PROJECTS / TASKS THAT WILL BE GRADED

	ACTIVITY
	DATE DUE
	POINTS
	% PTS

	Observations Exercise
	Jan 18
	20
	5 %

	EXAM 1
	Jan 27
	100
	25 %

	Inquiry Project Proposal
	Feb 1
	10
	3 %

	Literature Review Exercise
	Feb 15 
	45
	11 %

	Data Analysis Homework
	Feb 22
	40
	10 %

	EXAM 2
	Mar 3
	100
	25 %

	 Inquiry Project
	Mar 15
	85
	21 %









     TOTAL POINTS
      400
Assignments 1-4 below may be submitted in person as hardcopies or in electronic form (MS Word only) on Blackboard. No electronic submissions will be accepted by email.

1. Observations Exercise 

(20 Points – 5 % of class grade)
This exercise requires you to make scientific observations leading to 5 scientific questions. Details on the type of questions that are appropriate will be discussed in class and an assignment handout. You are required to hand in your list of 5 observations and questions on January 18. For the 2 questions that interest you the most, you should include 3 alternative hypotheses for each question. You will receive feedback on Jan. 25 that can be used to help you select the question you use as the basis for your Literature Review exercise (assignment #2 below). 

What will I get out of this assignment?

This exercise emphasizes the early steps in the scientific process, which students often get much less practice in performing than actual scientific measurements, analyses, and presentations. You should develop skills in observations of natural systems, turning such observations into questions, and developing clear hypotheses for questions. 

2. Literature Review 
(45 Points – 11 % of class grade)
In this exercise you will read and review two original research papers on a topic derived from your Observations exercise (assignment #1 above). This assignment is due at the start of class on February 15. Detailed information on the literature review is provided in the "Literature Review Exercise" handout.
What will I get out of this assignment?

In addition to allowing you to pursue a topic of personal interest, this assignment is intended to sharpen your ability to locate, read, and analyze scientific research and critically apply the information to a question at hand. You will also develop your ability to synthesize information from multiple sources.  
3. Data Analysis Homework   (40 Points -10 % of class grade)   

On February 15th you will be given a homework assignment that requires you to analyze, interpret and present a set of data in a scientific manner. This exercise will allow you to use the information we have covered on these topics. The assignment is due at the start of class on February 22. It will be returned by March 1 so you can use the feedback for Exam 2 (on March 3).
What will I get out of this assignment?

This assignment is intended to improve your skills in quantitative data analysis, interpretation, and scientific presentation. You should develop your abilities to present information clearly and convey its implications and limitations. 

4. Inquiry Project
(95 Points -   24% of class grade)
This class project will provide a culminating opportunity to conduct a brief scientific research project using the principles of the scientific process, analysis, and presentation that we explore in class. The project will require you to develop a question, produce clear hypotheses, design and carry out a study, and analyze, interpret and present the data collected. The project will be done in groups of 3 - 4 students. 

The project will be introduced in class on January 18. You will be assigned to your research team on January 20 (team member preferences can be submitted beforehand and I will take those into consideration) and there will be time that day in class for the team to discuss early ideas and logistics. During the second half of the quarter you will have part or all of different class periods for your team to meet and work on your project. However, this project will also involve considerable work outside of class time as well.
The project will begin with your team developing a question, hypotheses, and methods for a study that can be accomplished with minimal equipment and within the time frame allotted. A proposal is due on February 1. On Feb. 3 or 8 your team will have a 15-minute meeting with me (scheduled during class time) to discuss and refine the proposal. Class time on February 22 and 24 is available for work on the project (or consultation with your instructor if you desire). Your team will also meet with me on either March 8 or 10 to examine the results and discuss your preliminary interpretation. The project written report is due at 5:45 on March 15.

The final project report will be graded on a group basis (i.e., all members of the team will receive the same grade). In compelling cases some individuals may be allowed to submit individual written reports, though I will have the same level of expectations for those submissions as the group reports (and they must be truly individual products, without the use of any group analyses or writing – I will watch carefully for this!). If you feel you have a strong reason for doing this you must meet with me and provide your reasons by no later than February 24 so I can let you know of my decision whether to allow it. Details on this project will be made available in a separate handout.
What will I get out of this assignment?

This project will provide an opportunity to apply many of the concepts we discuss throughout the quarter – including question and hypothesis development and testing, data collection, analysis, and presentation. It is meant to be a culminating, “real science” experience taking you through many steps of the (sometimes messy and challenging) scientific process (not just a “cookbook” science lab experience).

5. Examinations 
(200 Points - 50 % of class grade)
The first examination will be held on January 27.  It will cover all of the material covered in class from the beginning through January 20. Material from the readings may also be included in the exam.  A second exam will be held on March 3.  This exam will concentrate on material presented in class since the first exam.  You must bring a calculator to class for the second exam. The second exam will be generally "non-comprehensive", but you may be asked questions that require some general terminology and knowledge from the first portion of the class.  

For both exams, you will be allowed 4 pages of handwritten notes that you produce for use during each exam (1 page is one side of a piece of 8.5 x 11” paper).  The notes (and all parts contained within the notes) must be in original, handwritten form (no photocopies acceptable). There is no limit on how small you may write (except you should consider no magnifying glasses allowed in class!). You may not directly use any portion of any handouts provided to you – although you may handcopy any material you wish from those handouts.  These format guidelines must be followed or your notes will not be allowed. 

Evaluation & Grading
The grade you earn in this course will reflect the quality of your work, as well as the timely completion of the assignments.  Your grade will be based upon the percentage of 400 possible class points that you earn. You will be graded to a tenth of a point, based upon the University’s 4-point scale. For rough, preliminary benchmarks, you will need above 97% for a 4.0 grade, 80% for a 3.0, 68% for a 2.0 and 58% for a 0.7.  I reserve the right to alter this scale if student scores are unusually low because examinations prove to be unexpectedly too difficult.  I will not alter the scale in the opposite case – if everyone scores high then everyone can achieve a high grade.  You will not receive letter grades on each assignment – only at the end of the course.  You can get an idea of how you are doing by checking your decimal score against this scale.  However, the best way to get an idea of where you stand is to meet with me. Be sure you are familiar with the University’s withdrawal policies and deadlines!

Grading Policy

If you feel there was a problem with grading of an assignment or exam you must follow this procedure to have your work regraded: For exams, first read carefully the posted answer key and/or comments written on your exam or assignment.  Write a concise description of the problem down and submit both the original exam or assignment and your description to me within 1 week after the exams are returned in class. 

Email Requirement

For this course you are required to obtain an email account and check it regularly for important class announcements and possible assignment changes. I will use your UW email account address (provided free of charge for any student). You can set your UW email account to automatically forward messages to another email address if you wish.
Exam & Written Assignment Policies
Late assignments and/or missed exams will only be considered / accepted with (1) at least one week prior arrangement and a very good reason (up to me), (2) in the event of a serious emergency or illness, or (3) if advance arrangements are made in regard to a documented disability.  Makeup exams (or a substitute assignment) will only be given in the event of an unavoidable absence.  Examples of an "unavoidable absence" are provided by university policy to include: "death or serious illness in the immediate family, illness of the student, and, provided previous notification is given, observance of regularly scheduled religious obligations, and might possibly include attendance at academic conferences or field trips".  
Attendance 
Attendance at all class sessions is expected. You are responsible for any material presented or announced in class sessions. If you miss a class, you are advised to obtain notes from a classmate with regard to the material presented and any important course announcements. Basic course notes are available on the web site, though these often have details strategically omitted from certain slides (those marked with stars). If you have questions about material you may have missed you can see me during office hours or schedule an appointment. 

Academic Honesty

As UW Bothell students, you are expected to uphold the highest standards of academic conduct.  In this class, you should be particularly aware that instances of cheating on exams or plagiarism in writing will be dealt with very seriously.  A separate, more detailed handout on academic honesty is provided on the course web site. You are responsible for reading it thoroughly and understanding its contents. 
Handout Link 

See the UWB General Catalog, the documents you signed upon admission to IAS, and the policy statements at

www.uwb.edu/students/policies/integrity.xhtml for crucial information regarding academic integrity.  The library also has an extremely useful website with resources at: www.uwb.edu/library/guides/research/plagiarism.html
You are responsible for knowing what constitutes a violation of the University of Washington Student Code, and you will be held responsible for any such violations whether they were intentional or not.

For more information on IAS core learning objectives see:


� HYPERLINK "http://www.uwb.edu/IAS/ba/objectives/learning%20objectives" ��http://www.uwb.edu/IAS/ba/objectives/learning objectives�
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