Ethics in the Science Classroom 2006

Lesson Idea and Action Plan

Lesson Title:
Part 1: Brave New World and Bioethics

Part 2: Bioethics across the BSCS Biology Curriculum

Name: Amy Baeder, Seattle School District, Cleveland High School
Summary:
My two-fold project includes refining a unit that I have done before. I am working on a “Brave New World and Bioethics” collaborative unit with the 10th grade language arts teacher. My project also “injects” ethics into the year-long biology curriculum to pique student interest, as well as to enhance student motivation.
Course(s) for which lesson is intended, including grade level and subject area(s):
10th Grade Biology
Standards addressed:

Part 1: This unit will address EALRs 1 and 2:

1) The student knows and applies scientific concepts and principles to understand the properties, structures, and changes in physical, earth/space, and living systems. (GLEs: Structure and Organization of Living Systems, Molecular Basis of Heredity, Human Biology)

2)  The student knows and applies the skills, processes, and nature of scientific inquiry. (GLEs: Relationship of Science and Technology, All Peoples Contribute to Science and Technology, Intellectual Honesty, Limitations of Science and Technology)
Part 2: Presumably, the year will cover all of the standards and the ethics portion will address EALRs 2 and 3:
2) The student knows and applies the skills, processes, and nature of scientific inquiry. 

3) The student knows and applies science concepts and skills to develop solutions to human problems in societal contexts.

Where in your curriculum will this lesson fit?

Part 1: This lesson is actually a unit that will last from March through May. Up until this point, we will have studied the biological principles of evolution, ecology, homeostasis, and possibly energy, matter, and organization. Following this unit would be development. This unit would address the principles of reproduction and continuity.
Part 2: This work is an effort to integrate the study of ethics into each one of the six principles of life: evolution, ecology, development, reproduction, continuity, homeostasis, and energy, matter, and organization. 

What is the science topic/content?

Part 1:
Topic and Content: Genetics, Reproduction, and Brave New World Science 
Ethical Questions: 
Should we make a “perfect” person just because we can?
Should we clone other humans?

Should humans be forced to reproduce through in vitro fertilization?

Should women be forced to be on birth control?
Is it ethical to use enhancement technologies that make us better than well?
Other questions:

Should humans rely on drugs for happiness?
Should humans be euthanized if they are too old or unhappy?

Should society be able to create caste systems based on what they do to children and infants while they are developing? 

Part 2:
Topic and Content: Evolution, ecology, development, reproduction, continuity, homeostasis, and energy, matter, and organization
Ethical questions will vary from unit to unit.
Describe the lesson strategy or strategies that you will use. What will students do?

Part 1:
	GLE
	Activity

	1. Describe how DNA molecules are long chains linking four kinds of smaller molecules, whose sequence encodes genetic information
	Modeling DNA (BSCS Biology, 1997, p. 261)

	2. Describe how genes (DNA segments) provide instructions for assembling protein molecules in cells.
	Gene Expression (BSCS Biology, 1997, p. 266-272)/A Closer Look a Protein Synthesis (BSCS Biology, 1997, p. 266-272)

	3. Describe how proteins control life functions.
	Gene Expression (BSCS Biology, 1997, p. 266-272)

	4. Describe the role of chromosomes in reproduction.
	Understanding Inherited Patterns (BSCS Biology, 1997, p. 241)

	5. Describe the possible results from mutation in DNA.
	Transferring Information (BSCS Biology, 1997, p. 260); A Closer Look a Protein Synthesis (BSCS Biology, 1997, p. 266-272)

	6. Describe how organisms pass on genetic information via sexual life cycles.
	Huntington Disease Pedigree
Gifts From Your Parents Activity (BSCS Biology, 1997, p. 230)--hemophilia

Envelope activity—privacy and genetic screening

Patterns of Inheritance (BSCS Biology, 1997, p. 237)

	7. Name the structural and functional characteristics of the reproductive system.
	Making Sense of Reproductive Strategies
(BSCS Biology, 1997, p. 214-216)

	8.  Describe how organisms pass on genetic information via asexual life cycles.
	Making Sense of Reproductive Strategies (BSCS Biology, 1997, p. 214-216)

	9. Compare advantages and/or disadvantages of using new technology or science in terms of ethics, politics, and environmental considerations.
	1. Watch GATTACA or portions of it
a. narrative ethics film analysis

2. Gene Therapy Lesson

     a. Case Studies: Jesse Gelsinger, etc.

     b. Ethical Decision-making Model
     c. Is it Ethical to Use Enhancement Technologies to   Make Us Better than Well?

d. Module Guide: Gene Therapy: Molecular Bandage? From genetic science learning Center



	10. Explain risks associated with investigations involving living things.
	See above with Jesse Gelsinger case
Conduct classroom discussion (using ethical decision-making model) raising ethical questions about using human and animal subjects, consent, care, etc.


Part 2: The lesson strategies will vary wildly from unit to unit. See chart at end of lesson plan for ideas. 
How will you assess student understanding?
Part 1: Students will participate in a Socratic Seminar at the end of the unit, as well as research, draft, revise, and contribute articles to a grade-level science magazine. The effort will be combined with their 10th grade language arts teacher. The articles will address the “science” behind their ethical questions.
Part 2: Students will be assessed in a variety of ways, including presentations, lab write-ups, projects, biology notebooks, tests and daily work. The ethics portion will be evaluated using a variety of tools gleaned from the Ethics in the Science Classroom Workshop, 2006. Specific tools that will probably be used include the decision-making framework.
More Explanation About the Project:

My two-fold project includes refining a unit that I have done before. I am working on a “Brave New World and Bioethics” collaborative unit with the 10th grade language arts teacher. When I taught it last year with a different teacher, we touched on some of the ethical issues, but I was not prepared to teach ethics and it ended up being a shallow “Socratic Seminar” after the students did a few readings. In an effort to make this process more meaningful for the students and to reinforce ethical thinking with them, I will be teaching bioethics throughout the year, but focusing on it specifically in the BNW and Bioethics unit. Therefore, the other portion of my project is to “inject” ethics into the year-long BSCS inquiry biology curriculum to pique student interest, as well as to enhance student motivation. For each unit we do, we will have at least one ethics lesson or ethical issue. By the time we get to the BNW and Bioethics unit, students will be well-versed in ethical thinking and will hopefully produce well-developed responses that arise to the ethical questions they read about. 
	Key Questions
	Principle of Life and Topic
	Corresponding Ethical Topic/Strategy
	Time of Year
	GLE/EALR
	Resources, Materials, Speakers, Field Trips

	How do scientists think?
How do scientists collect data?

Who is a scientist?

How can I plan an experiment?

Why should I question a scientific experiment that has already been done?

Do scientists know everything?

How can I do a lab safely?

What is the scientific method?
	Scientific Method/ Thinking Like a Scientist Thinks
Science safety

Planning and Conducting Investigations

Tri Lakes

Scientific Explanations

Intellectual Honesty
	Fabricating Data Lesson

Using animals in investigations
	September
	Understand how to generate and evaluate questions that can be answered through scientific investigations.
Understand how to plan and conduct systematic and complex scientific investigations.

Synthesize a revised scientific explanation using evidence, data, and inferential logic.

Analyze why curiosity, honesty, cooperation, openness, and skepticism are important to scientific explanations and investigations.


	Fabricating Data Lesson

Keeping a good lab notebook lesson

Need Daphnia

Termite Lab

Black Box Activity

	What is a theory?
What does it mean to be human?

What is race?

What makes something alive?

Where do scientists think we come from?

How do fossils tell us about the change of organisms and the age of the earth?
How different are we as humans?

How alike are we to each other and other organisms?

Are organisms related?

How have organisms changed?

How have humans changed?
	Evolution
Theories
Modeling

Changing scientific knowledge

Limitations of Science and Technology

Adaptation

Classification

Primates and Humans?


	Race-based heart remedy and ethnic drugs
Studies done on primates
	October
	Understand how scientific knowledge evolves.

Analyze scientific theories for logic, consistency, historical and current evidence, limitations, and capacity to be investigated and modified.

Analyze the scientific evidence used to develop the theory of biological evolution and the concepts of natural selection, speciation, adaptation, and biological diversity.

Analyze how physical, conceptual, and mathematical models represent and are used to investigate objects, events, systems, and processes.
	Human migration video 
Inherit the Wind movie

Zoo visit?

Raptor Program?

	How do cells get rid of waste?

How do cells respond to the environment?

What effects can cosmetics have on the human body?

How does our body get rid of waste?

How do our bodies deal with addiction?

What do we need to know about how our bodies stay healthy and get sick?

What is homeostasis?
Is our body like a compartment?

What is homeostasis?
	Homeostasis
Evaluating methods of investigation

Validity and Reliability

The Cell and Membranes

Internal Environment Regulation

(pH and Temperature)

Toxicology/MSDS sheets/Consumer Awareness

Human Disease

Respiratory System/circulatory System/Urinary system

Addiction
	What populations do we vaccinate?
What populations do we test new medicines on?

What information should consumers know about cosmetics?
	November/

December
	Analyze scientific investigations for validity of method and reliability of results.

Understand how organisms, including cells, use matter and energy to sustain life and that these processes are complex, integrated, and regulated.

Understand cellular structures, their functions, and how specific genes regulate these functions.

Analyze how human organ systems regulate growth, development, and life functions.


	Pandemic: Facing AIDS
AIDS/HIV Kit from NWABR

Clip from The Constant Gardener

Lotion Making

Clip from Philadelphia

Visit SBRI--malaria

	How do cells use energy from food?

How healthy is the food we eat?

How do plants make food?
	Energy, Matter, and Organization
Evaluating inconsistent results

Fitness and Nutrition
Photosynthesis

Energy changing to matter

Cycling of Matter

Muscles and Digestive system
	Should others regulate the food we eat?
Who is liable for the nutrition capacity of our food?
	January
	Understand how organisms, including cells, use matter and energy to sustain life and that these processes are complex, integrated, and regulated.

Evaluate inconsistent or unexpected results from scientific investigations using scientific explanations.

Understand cellular structures, their functions, and how specific genes regulate these functions.
	Ice Cream and Liquid Nitrogen Lab
Calorimeter Lab

Photosynthesis and Respiration Lab

Biobottles?



	How do our genes influence our skin color? 

How do our genes influence how healthy or sick we are?
What is cloning, and why do scientists do it?

How do people reproduce compared with other organisms?

How can CSIs use DNA to find criminals?

How can you tell if you might get a genetic disorder?

What are genetically modified organisms?

What is a mutation, and what can it do to you or for you?

 
	Continuity, Genetics, Reproduction, and Brave New World

Scientific communicating

DNA, genes, and protein molecules

Chromosomes

Reproduction

Asexual and sexual life cycles

Genetic recombination

DNA mutations

Human reproduction

Other organism reproduction

Forensics

Eugenics

Genetic Disorders

GMOs and Transgenic Organisms

Cloning

Protein synthesis
	Should others regulate our reproduction?
Should we genetically screen newborns?

Should people pursue genetic counseling?

Should people be able to make “designer babies” in which they can select the sex and other characteristics?

Should people be able to have babies through in vitro fertilization?

Should women be able to donate their eggs?

Should organisms be genetically modified?
What is the difference between choosing gene therapy for modification and therapy as treatment?


	February/
March/April
	Apply understanding of how to report complex scientific investigations and explanations of objects, events, systems, and process, and how to evaluate scientific reports.

Understand cellular structures, their functions, and how specific genes regulate these functions. 

Understand how genetic information in the cell is encoded at the molecular level and provides genetic continuity between generations.

Analyze how human organ systems regulate growth, development, and life functions.

Analyze how the scientific enterprise and technological advances influence and are influenced by human activity.

	DNA extraction
Brave New World

Science Magazine

Clips from Harvest of Fear

Clips from GATTACA

“The Dilemma of Choice”

“The Lynchberg Story”

“Two Tales of Rice”

Envelope Activity

	What is the human life span like across the world?
How does culture impact human development?

What are stem cells and how are they used?

How do we develop mentally, socially, and emotionally?

How can gene therapy be used to slow aging?

What are some different science careers?

What do out of control cells have to do with cancer?

Who contributes to science?
	Development
Careers and Occupations

Stem Cells

Differentiation of Cells

Cancer

Life span

Aging

Gene Therapy

Mental, Social, and Emotional Growth
	Should stem cells be used to prolong life?
Should gene therapy be used to slow aging?

What happens to your mental, social, and emotional growth if you have difficult circumstances in your early years?
	May
	Analyze how human organ systems regulate growth, development, and life functions.

Analyze the scientific, mathematical, and technological knowledge, training, and experience needed for occupational /career areas of interest.

Evaluate consequences, constraints, and applications of solutions to a problem or challenge.

Analyze how scientific knowledge and technological advances discovered and developed by individuals and communities in all cultures of the world contribute to changes in societies.

	Planaria Lab
Play-Doh Stem Cells

Case Study—IVF

Animation

Genie the Wild Child

	Is global warming really a problem?
What should we do about the ozone layer?

Why should I care about endangered species?

How do toxins in our environment affect our health?

How do species rely on each other?

How can we keep our human population under control?
	Ecology
Scientific problem solving

Biological Diversity

Interdependence

Population

Ozone/UV

Global Warming

Sustainability

Insecticides and Pesticides


	Love Canal
Duwamish River

Biotechnology and the environment

Environmental justice

Population control

Preventing extinction
	June
	Analyze the living and nonliving factors that affect organisms in ecosystems.

Analyze the effects human activities have on Earth’s capacity to sustain biological diversity.

Analyze local, regional, national, or global problems or challenges in which scientific design can be or has been used to design a solution
	An Inconvenient Truth
Biobottles?

	
	Extra activities on stem cells
Genetic testing

Ethics case studies

Bioethics project

Book list and report

Tuskegee syphilis study and ethics decision-making framework
	
	Honors, Extra Credit, Sub Days
	
	


