Ethics in the Science Classroom 2007
Action Plan

Title

Integrity and Honesty in the Scientific Process
Name(s)

Margaret Portelance
Executive Summary
Provide a 1-paragraph summary of your plan.  We will use this to describe your plan on our website
Students will be introduced to the scientific method thought the NIH curriculum, Doing Science: The Process of Science Inquiry.  Students will also be using the lessons regarding honesty and integrity from the Ethics in the Science Classroom  draft from NWABR teachers 2003. They will be given the opportunity to discuss possible lapses in the process while doing specific inquiry labs and discussing case studies of labs and possible errors in judgment, data collection, analysis, reporting. Finally, students will be introduced to ethical thinking and that people have different perspectives depending upon their individual values.  Students will be given situations to discuss and information about different ethical frameworks. Ethical frameworks will be applied to the nature of science and the process of doing science. This will be accomplished through case studies, readings and laboratories.  The unit the culminate with a Socratic seminar around the issue of the discovery of the structure of DNA. 
Course(s) for which the plan is intended, including grade level and subject area(s)

General Science 6th grade: Introduction to the scientific method
Standards addressed (State and/or National)
Washington EALRs: 2.1.2 Understand how to plan and conduct scientific investigations. (Investigating systems); 2.1.5 Apply understanding of how to report investigations and explanation of objects, events, systems, and processes. (Investigating systems); 2.2.1 Apply curiosity, honesty, skepticism and openness when considering explanations and conducting investigations. (Nature of science);  2.2.3 Analyze inconsistent results from scientific investigations to determine how the results can be explained. (Nature of Science); 2.2.4 Understand how to make the results of scientific investigation reliable and how to make the methods of investigation valid. (Nature of science); 3.2.2 Analyze scientific inquiry and scientific design and understand how science supports technological development and vice versa. (Relationship of Science to Technology)
Where in your curriculum will this plan fit?

I will use this in the beginning of the year when we create the classroom community.  I will apply an ethical framework to discuss the factual process of the scientific method, the nature of science and how scientists “do” science.
What is the science topic/content?  

Ethics: Virtue, Integrity and Honesty and Scientific Method
What is the Essential Question?
How is an ethical framework applied in the scientific process?
Why is an ethical framework important for the scientific process?
What are the Enduring Understandings?
Science is built upon a foundation of trust, integrity and honesty therefore it is important for students to develop critical thinking skills to analyze scientific issues: one of these skills being the ability to apply an ethical framework.
Describe the strategy or strategies you will use.  What will students do? 
Will you use a case study, news article, movie, etc.?  
Will you use stakeholder groups?  Structured academic controversy? 
Students will participate in ethical discussions using: case studies; articles from scholars, newspapers and books; biographical re-enactments; movies; and a Socratic seminar.
· Discussion norms set-up with class.
· P.34-36  Choices and Values: What’s Important to me?

· P. 53-54 Practice Sheet #3 Ethical Questions that Arise from a Scenario.
· P. 57-58 The Life Boat.
· P. 60 Using Classical Ethical Dilemmas to teach the Ethical frameworks: Care and Virtues.
· P. 75 Critical Reasoning Analysis Using Elements and Thought on Case #4 Rosalind Franklin and discuss integrity using Virtues framework.

· Excerpts from Double Helix analyzed by Elements of Thought and the Care ethics framework to discuss integrity in science in a Socratic seminar setting.
· Reflective paper taking a position on the importance of integrity in the scientific process.
How will you assess student understanding?

Observe and record data during experiments and discussions of ethical issues; Participation in Socratic seminar discussion – summative assessment based on case study with written reflection.
What sources did you use in crafting this plan?
· Kelly Fryer-Edwards, “Virtue Ethics” – a short article outlining and explaining virtue ethics. It connects nature of science, citizenship, and habits of mind. This will be a handout to students.
· Paul and Elder, The Miniature Guide to Critical Thinking: Concepts and Tools. This booklet will mostly be for teacher reference – initially. Page 5, Elements of Thought diagram will be for student use and will be duplicated.

· www.sdsc.edu/ScienceWomen/franklin.html  a short biography of Rosalind Franklin.  This will be for teacher use. Teacher will become R. Franklin and students will listen to her story and ask questions especially about honesty and integrity in science.

· Hodge, Peterson, Viveiros, “Honesty and Ethics in the Science Lab” Ethics in the Science Classroom, 2003. Series of lessons regarding honesty and integrity in science. Includes labs (doing science) and case studies analyzing ethical issues about student work.
· “The Secret of Photo 51”, NOVA presentation. Rosalind Franklin and the discovery of the structure of DNA. This will follow appearance of Ms Franklin in class.

· Macrina, Francis, Scientific Integrity, Chapter 1 “Methods, Manners, and the Responsible Conduct of Research. A teacher reference article.

· Goldfarb and Pritchard (www.onlineethics.org) “Case Study #4: The search for the Structure of DNA.” Values perspective is illustrated by this case.  Initially it will be used for teacher background. However, “Issues” section could be used for further student assignment.

· NWABR, An Ethics Primer. Draft 2007
· Watson, James, The Double Helix (New York: Athenium, 1968) 1980 Norton Critical Edition of this book. This will be used as information for Franklin impersonation. It will also be used for a Socratic seminar.

· NIH, National Institutes of Health, Curriculum Supplement Series Grades 7-9, Doing Science: The Process of Science Inquiry.  BSCS, Videodiscovery, Inc. 2000   Students explore the basics of scientific inquiry, refine their critical thinking skills, and appreciate the purpose of scientific research.

· Research Ethics: Cases & Materials edited by Robert Levin Penslar. Chapter 6: Authorship & The Use Scientific Data; Chapter 6: Data Alternation in Scientific Research.
