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Executive Summary
Provide a 1-paragraph summary of your plan.  We will use this to describe your plan on our website
“Integration of Bioethics into a Standard Biology Curriculum” is a collection of stimulating and memorable activities imbedded within a year-long high school biology course to teach ethical decision making.  Through these content specific bioethical activities, students will learn to use critical thinking and analytical skills while learning that bioethical issues are in every aspect of biology.  It is our intent that students will learn to give thoughtful consideration to the breadth and depth of bioethical issues in scientific research.  After an introductory unit on ethics terminology and principles, to include a “Norms Setting” session establishing parameters for equitable and considerate class discussions, students will return to this bioethics strand while learning content-specific curricula.  Students will learn the Decision-Making Framework (Ethics Primer) to identify the:  ethical question, known and unknown facts, stakeholders and their values, possible solutions, make a decision and provide justification for that decision, as well as follow through with some evaluation and action reflecting upon their decision.  Ethics activities will be a part of units in Ethical Overview, Biology Introduction, Skills & Basic Tools, Cell Anatomy & Physiology, Genetics, Evolution, Infectious Diseases, Plants, Environmental Diversity of Invertebrates and Vertebrates.
Course(s) for which the plan is intended, including grade level and subject area(s)
Biology (High School)
Standards addressed (State and/or National)
National Life Science Content Standard F:  Science in Personal and Social Perspectives, indicates that all students should develop understanding of science and technology before debating local, national, and global challenges (NRC 1996, p. 199); National Life Science Content Standard C describes the need for students to take informed position on ethical aspects of developing biotechnologies (NRC 1996, p. 181)

WA State EALR:  Science—3.2.2 Analyze how the scientific enterprise and technological advances influence and are influenced by human activity, for example societal, environmental, economical, political, or ethical considerations; 
Benchmarks for Science Literacy for the American Association for the Advancement of Science’s Project 2061:  Benchmark 1.C makes clear that science is a social enterprise and has its own system of ethics, stresses the abundance of current issues that call attention to the importance of ethics in science, and offer support for the case-study approach as a tool for teaching ethics; Benchmark 8.F stresses the importance of addressing the ethical dimensions of emerging biotechnologies.
Missouri Science Standards:  8—impact of science, technology and human activity on resources and the environment.

Missouri’s Framework for Curriculum Development in Science:  I.A.2, I.B.2, II.A.1-2, II.B.1-2, II.C.1-2, VII.D.1.1, VII.D.1.5.
Where in your curriculum will this plan fit?

This action plan of activities is intended to be imbedded in an entire school year’s high school biology course.
What is the science topic/content?  

Biology
What is the Essential Question?
Students will learn through experiences with diverse bioethical activities to give thoughtful consideration to the breadth and depth of bioethical issues in scientific research which are reflected in the biology units under study.  What bioethical issues exist, what facts are known and unknown, what stakeholders exist, what are possible solutions, what decisions do we make and the justification for those decisions, and what follow up actions can we take regarding these bioethical issues in our current unit of biology?
What are the Enduring Understandings?
Students will understand ethics is a part of every aspect of biology—especially cutting edge research, and learn to discuss ethical issues in a thoughtful and organized manner.  
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? 
Multiple strategies will be used to teach students to understand pervasiveness of ethical issues in biology topics, including guided class discussion, current and historical news articles, case studies, films, four-corners activity, Socratic seminar, and  other activities.  Students will use the Decision-Making Framework to guide their ethical learning of related biology units. 
How will you assess student understanding?

Students will be assessed through active participation, positive attitude, following the “Norms—Behavior Expectations” of the class, completion of reading and written assignment, and the use of ethical decision making procedures.
What sources did you use in crafting this plan?
We used the Ethics Primer, the NWABR Stem Cells Binder, supplemental activities presented during the NWABR 2007 Teacher Training, New York Times article, as well as a Facing The Future.org.
INTEGRATION OF BIOETHICS INTO A STANDARD BIOLOGY CURRICULUM

Lynne Christiansen and Gretchen Diether-Haake   Summer 2007  NWABR Seminar

NB: Text is Glencoe Biology 2004

	Unit/Chapter/Topic
	Activity
	How Used
	Examples/Skills
	Where Found

	Ethical Foundations

	Letter to Parents

1. General Discussion Background (Norms)

2. Choices & Values

3. Science & Ethjcs- Subjective or Objective

4. Life Boat Exercise

5. Range of Perspectives: Four Corners (Stakeholders)

6. Focus on Principles
7. Ethical Perspectives & Familiar Examples

8. Identifying Stakeholders & Values

9. Creating a Decision-Making model

10. Structured Academic Controversy: What should we do?

11. Case Studies

a. Pennington’s SP

b. Tales of 2 Rice

c. Talk About Short

d. One Family’s. Dilemma


	Inform parents/guardians

1. Setting classroom norms
	
	Ethics Primer  p. 133

1. EP p. 32

2. EP p. 61
3. EP p. 46

4. EP p. 57

5. EP. P. 55

6. EP p. 61

7. EP p. 66

8. EP p 77

9. EP p 77

10. EP p 90

11. case studies

a. EP p 93

b. EP p. 135

c. EP p. 152

d. EP p. 155

e. EP p 158


	Unit 1: Biology Skills and Tools Basics
	Plenty of Planaria
	Students will learn expectations in lab setting, scientific measurement, sci. method
	Measurement

Scientific Method


	NWABR Stem Cell, p. 9

	Unit 2

Biology: Ecology Overview
2,3,4,5
	· Overfishing for M& M’s

· Find Overfishing Article and represent stakeholders

· Footprint
	Students will complete one round of overfishing with straws, straws held by hands, spoons 


	Critical Reasoning Analysis 
	Facing the Future.org: Overfishing

“Watch Where You Step”p.24

NWABR Ethics Primer p. 74-76

Footprint: http://www.earthday.net/Footprint/index.asp
Ethics in Data in Research discussion

	Unit 3: Life of a Cell

6: Chemistry of Life
7: View of a Cell

8:  Cell Transport and Cell Cycle

9: Energy in a Cell
	· Osmosis Lab: Shipwrecked Sailor

· Stem Cell etc.  
· MSDS ingredient identification
	Students will understand osmosis and diffusion from lab.
	Osmosis

Stem cell needed
	Consumer Awareness: 

L1: Labels 

L2:  Emulsion

L3:  Ingredients Safety

	Unit 4: Genetics

10: Mendel & Meiosis

11: DNA & Genes

12:  Patterns of Heredity

13: Genetic Technology
	· Case Study: The Search for Structure of DNA

· Playdough Stem Cell Stages
· Four Corners: Shades of Gray


	Notes

Lab

Understanding various leaders views on stem cells
	Critical reasoning

Model building

Discerning Stakeholders positions
	http://www.wmich.edu/ethics/ESC/cs4.htmlNWABR Stem Cells, p. 39  Stem Cell Dev. 
Student H.O.1.1, 1.2
NWABR Stem Cells, p. 85  Shades of Gray

	Unit 5: Change Through Time

14: History of Life

15: Theory of Evolution

16: Primate Evolution

17:  Organizing Life’s Diversity
	· Human Migration & Role Play

· “You Say You Want an Evolution”

· Poster

· Socratic Seminar

	In this lesson, students learn about recent archaeological challenges to theories of human origins. They then research the history and geography of various African regions to create proposals for future excavations.
	Role play

Poster of stages of evolution

Socratic discussion
	http://www.nytimes.com/learning/teachers/lessons/20020807wednesday.html
http://www.nytimes.com/learning/teachers/lessons/20010522tuesday.html
Article: "Analysis of Fossils May Challenge History of Life on Earth,"




	Unit 6: Communicable Diseases

Viruses/Bacteria/Protists/Fungi

18: Viruses and Bacteria

19: Protists

20: Fungi
	· Lifeboat
· Socratic Seminar

· Pandemic AIDS


	Students will determine who should get the vaccine when a limited supply is available.
Discuss issues about not vaccinating a population.
	Critical thinking

Socratic Discussion

Popcorn Population demo
	Adapt from Vaccine 

http://www.vaccinationnews.com/DailyNews/November2002/18PercentVashon30.htm
NWABR AIDS Lesson 1, p. 13

	Unit 7: Plants

21: What is a Plant?

22: Diversity of Plants

23: Plant Structure and Function

24: Reproduction in Plants
	· Ecotourism article

· Structured Academic Controversy

· Costs of obtaining medicines from the rainforest.
	Students will discuss the pros and cons of ecotourism in pairs.

Students will summarize seminar with a Letter to the Editor
	· “Uneasy being green: tourism runs wild.” Timothy Egan, NY Times

· Find pros of tourism article 


	Structured Academic Controversy EPp. 90

Article:http://query.nytimes.com/gst/fullpage.html?res=9907E0D9173AF933A15756C0A9679C8B63&sec=travel&spon=&pagewanted=3 
Film Excerpts:  Medicine Man, 1992, Sean Connery, Lorraine Bracco
Greater Good, p. 72-3

	Unit 8: Invertebrates

25: What is an Animal?

26: Sponges, Cnidarians, Flatworms, Roundworms

27: Mollusks and Segmented Worms

28: Arthropods

29: Echinoderms
	· Jigsaw of perspectives of stakeholders
	Students will see various perspectives about using animals for research.  
	
	http://www.nwabr.org/education/pdfs/NWABR_FGG.pdf 
For the Greater Good Series; Lesson 4

5 articles



	Unit 9: Vertebrates

30: Fish and Amphibians

31: Reptiles and Birds

32: Mammals
	· Identify FDA Drug Design Process

· Design a Safety Study
	Students will identify what it takes to develop a drug.

Students will apply the scientific method to safe testing for lotions developed in Semester 1, Macromolecules


	
	FDA Drug Process Cards (handout 2.4, Animal Research Ethics, NWABR.org

OR here Animal Research Ethics: Human Safety Study  (Ethics Binder, Section 6) Human Safety Study Basics


Biology with Ethics Integration 07-08 (2 Semester) by Karen Blaine
ROUGH DRAFT July 19, 2007, still in progress 
	Week


	Lab/Activity Lesson Focus 
	Text Section Support and Lecture Discussion Focus 

(Prentice Hall Biology)
	Ethics Section Support and Activity Focus IDEAS
	Booklists, Videos Case Study lists
	Key Lab/Skill Objectives 

	
	Scientific notebook 

Laboratory safety

(3) Intro to Microscope Labs

Lifeboat (p57)

Cheating

Choices vs. Values (p34)
	Ch. 1 The Science of Biology

1.4 + packets Metric System

Lab Safety

Scientific Methodology

Safe Talk/Respect

Critical Thinking (p124)

Norms Setting (Primer p32)

What is an “Ethical” Q? (p47+)

Skits!
	Ethical Decision-making framework, with a specified focus to introduce to entire course. 

IDEAS:

Steroids

Clinical Trials

Life/Death


	Baseball Steroids issues

Girls taking steroids to stay thin
	• Lean formal lab report write-up requirements, start to maintain a scientific notebook 

• Learn emergency procedures and the location of safety hazards and emergency equipment including MSDS: Add identifying MSDS/ingredients in consumer products (CD)

PPT – Lab Safety

PPT – Formal Lab Reports (research)

*Kohlberg’s chart – create, go over, post on wall for the year

(pXX)all pages like this are from the Ethics Primer

	
	118 Green St Vid.

MHS Ecology
“Me” Food Web

Ecosystem eval.

Socratic Seminar (p105)
	Ch 3 Biosphere

Ch 4 Ecosystems & Communities

Ch 5 Humans & the Biosphere/Biodiversity 
	Fair allocation/resources

Intrinsic value of species

Global warming

Care of the environment

Focus on the principles (p61)

Subjective or Objective (p46)
	“Andromeda Strain”


	• Introduce Socratic seminars 

• Assess Monroe ecosystem and farming community, and human/natural impact on area

• ?Overfishing NWABR (p24, 74-76) w/ Footprint:

Facing the Future from:

http://www.earthday.net/Footprint/index.asp

	
	Onion Stains?

Osmosis Lab

Consumer Products – Lotion


	Ch 2 Chemistry of Life

Ch 7 Cell Structure & Function 

NIH Cell Bio & Cancer curriculum

NIH Chemicals, the Envir. & You
	Consumer Products – lotion lab, animal testing, consumer awareness, toxicology
	“Redwork”
	• 

• 

PPT – Ch 2, organic molecules

	
	Leaf lab – nail polish peel
Leaf chromatography
	Ch 8 Photosynthesis

Ch 9 C. Resp
	Rain forest/ Medicine Man

Care of the environment

GMO foods/crops (plants)


	Moss Hunters (2004)
	• *Structured Academic Controversy (p90)

• 

PPT – 

	
	Mitosis Posters

Planaria Lab

Bear Lab?

Planaria Lab

Socratic Seminar

Genes in a Bottle

Electrophoresis

pGLO
	Ch 10 Cell Growth & Div.

Ch 11 Mendelian Genetics

(Ch 12-14 parts for basic info – DNA/RNA, Genetic Eng, Human Genome)
	*STEM CELL BINDER!

Patient cell line/gene patents

Privacy of genetic info

Genetic testing/therapies

Personal behavior b/c of genetics?

Cloning

(GMO)
	“Next” Michael Crichton

Stem Cell Video

Jurassic Park

Gattaca?


	• Use ethics to teach some of the Ch 12-14 topics versus just studying the chapters, use chapters as one resource for individual student study, ie cloning

• Greater Good

• 

	
	Dichotomous Key Lab
	Ch 15-17 Evolutionary Theories (Overview)

Ch 18 Classification


	Four Corners (pg 55 planner)
	
	•

• 

• 

• 

	
	Heart Dissection

CO2 Production

Lung Capacity
	Heart, Blood and Circulation

Ch 37 Circ & Resp
	Dissection/use of Animals

Xenotroansplantation
Organ Transplants
	
	• 

• 
• 

• 

• 

	
	Ab Resistance

Virus Lab – NaOH/Glow Bug
	Ch 40 Immune System & Disease

Ch 19 Bacteria & Viruses 

NIH Emerging & Re-Emerging Infectious Diseases
	*HIV BINDER!!

Vaccines

Ex. Gardasil/HPV


	“Hotzone”

Pandemic: Facing AIDS

HHughes HIV
	PPT – 

PPT – 

	
	PTC test

Lifesaver Lab
	Ch 38 Digestion & Excretion
	
	
	

	
	
	Ch 35 Nervous System

NIH Brain curriculum
	
	
	• 

	
	
	Ch 36 Skeletal, Muscular and Integumentary Systems 
	
	
	•

	
	
	Ch 39 Endocrine and Reproductive Systems


	Growth hormones – therapy vs. enhancement

Eugenics

Sex selection

One child to save another
	
	•  

• 

	
	Fetal Pig Dissection
	FINAL LAB EXAM
	
	
	

	
	
	OTHER:
	Drugs, children & Behavior control


	Rx for survival
	Student Presentations: on scientific topic, ethical consideration, using the decision-making framework.
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