Ethics in the Science Classroom 2007
Action Plan

Title

Integrating Ethics into the Physical Science Classroom
Name(s)

Dawn Brown, Heather Champion
Executive Summary
Provide a 1-paragraph summary of your plan.  We will use this to describe your plan on our website
Our plan provides examples for integrating ethics into all areas of physical science. It is important to note this is a basic outline and will need to be adapted based on teacher need. The first section (page 2-3) is a simple table showing all unit ideas, the second section (page 4-9) is an adaptation of the first unit for a principles of science class, and the third section (page 10) is an adaptation of the first unit for a physical science class. 
Course(s) for which the plan is intended, including grade level and subject area(s)

Physical Science

Principles of Science: Physical Science and Algebra Integrated Curriculum
Standards addressed (State and/or National)
Washington State Standards:

All 9th grade Science Standards and All 9th grade Mathematics standards

Oregon State Standards:
All science standards except life science standards
Where in your curriculum will this plan fit?

All units
What is the science topic/content?  

Chemistry, Physics, Earth Science, and Algebra. 
What is the Essential Question?
How can ethics be incorporated into physical science without losing the integrity of the scientific content?
What are the Enduring Understandings?
Ethics is innately imbedded in science of all types.
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? 
See unit plan outline attached
How will you assess student understanding?

See unit outline attached
What sources did you use in crafting this plan?
Ethics Primer Notebook

Greater Good Curriculum 

Stem Cell Research Curriculum
	Physical Science Yearlong Unit Plan

	Unit
	Science Concepts
	Mathematics Concepts
	Ethics Resources 
	Final Project

	Ethics Primer
	· Scientific Method

· Measurement

· Graphs/Charts

	· Measurement

· Positive/Negative #s

· Fractions

· Problem Solving

· Introduction to Variables

· Scientific Notation

	Ethics Primer Notebook

· All activities related to introducing ethical concepts and discussions

Consumer Awareness Unit

· Used primarily for mathematics.

Stem Cell Ethics Notebook

· Planaria Lab

Greater Good Curriculum

· Lesson 4


	Case Study using decision making framework related to one of the concepts covered in unit.

	Crime Lab
	· Properties of Matter
· Class. Matter
· States of Matter
· Phase Changes
· Atomic Structure
· Periodic Table
· Bonding

	· Linear Equations

· Ratios/Proportions


	Ethics Primer Notebook

· Decision making framework

· Modified congressional hearing (criminal trial)

Case Study for crime lab analysis

· This can be self-created or taken from the news and re-created in class.
	Criminal Trial and personal report on ethics/math/science involved and answering a chosen ethical question:

· What are the ramifications of having paid expert testimony?

· What ethical considerations are taken into account when examining crime scenes and evidence?

	Earth Over Time
	· Rocks/Rock Cycle
· Plate Tectonics
· Weather/Climate

	· Introduction to Slope

	Ethics Primer Notebook

· Decision Making Framework

· Socratic Seminar

· Documentary Film Analysis

Expert testimony/Articles 

· From both sides of the global warming debate

· Alternative fuels/energy sources

· Resource allocation
	Letter to local representative/senator regarding their personal opinion on global warming and possible solutions.

Students must use ethical/scientific/mathematic vocabulary and present a justified argument for their stand.

	Entrepreneur
	NONE
	· Slope

	This is a mathematics unit ONLY!!

Ethics Primer Notebook

· Decision making framework

· Town Meeting

Revisit

· Consumer Awareness

· Greater Good Curriculum


	Students will design a product and write a business model proposal including

· Product development and testing

· Product placement/ advertising

· Product price to make and sell

· Ethical considerations of all parts.

	Classroom Museum
	· Sound Waves
· Optics
· Electricity
· Motion/Force
· Power/Energy

	· Inequalities
· Systems of Equations

	Ethics Primer

· Critical Reasoning Analysis

· Decision making framework

· Debate

Case Studies

· Cochlear implants

· Speed Limits for transportation vehicles

· Energy sources and use

· Cost and availability of optometry. 
	Students will be divided into lab groups and will be given a physics topic to explore and learn. Two lab groups per topic.

Lab groups will then be given case study based on physics topics and with their partner group will determine both sides of the issue and present their physics topic and case during a class debate.

	Civilians in Space
	· Solar System

· The Universe


	· Statistics
· Probability

	Ethics Primer

· Decision making framework

· Congressional Hearing

Case Studies

· Challenger

· Charles Simonyi 
	Students will participate in a congressional hearing to determine an ethical consensus to:

· Is it ethical that space travel is only open to a select few?

	Semester Project- Students will research a topic of their own and present to the class the ethical/scientific/and mathematic considerations involved.


Principles of Science
                               
 

                      Unit 1- Class Primers
PART 1: ETHICS PRIMER
Stage 1: Desired Results

Unit Essential Questions 

· What is ethics?
· How do ethics differ from morals and values? 
· How can you use ethics to answer difficult questions?
Standards/Competencies (EALRs) & Established Goals (GLE)

                Content          Method
    Application
Mathematics
5.3  
Relate mathematical concepts and procedures to real-world situations.

5.3.1 
Understand situations in which mathematics can be used to solve problems with local, national, or international implications.

Science

3.1  
Apply knowledge and skills of science and technology to design solutions to human problems or meet challenges.

3.1.1 
Identifying Problems

3.1.2 
Designing and Testing Solutions

3.1.3 
Evaluating Potential Solutions
Stage 2: Assessment

Pre-Assessment
· Choices & Values Character Handout
Post-Assessment
· Case Study and Decision Making Framework

Stage 3- Learning Plan

Readings

· Ethics Primer Handout 
	Intro. to Ethical Perspectives – 18 
	Values Prioritization – 38
	Values Auction – 39 

	Science and Ethics – 46 
	Ethical Questions – 47
	Lifeboat Activity – 57

	Classical Ethical Dilemmas – 59
	Classical Ethical Dilemmas – 60 
	Focus on the Principle – 61

	Ethical Perspectives Review – 64
	Ethical Perspectives Quiz/Skit – 67 
	Critical Reasoning Analysis – 74

	Decision Making FW – 78/123
	What is a Value – 37 
	Value Definition Table – 43 


Key Terms and Concepts

	· Ethics
	· Morals
	· Values

	· Moral Rules
	· Virtues
	· Outcomes

	· Principles
	· Care
	· Respect

	· Beneficence/Non-Maleficence
	· Justice
	· Stakeholders


Learning Activities:
Day 1- Also includes class introduction, syllabus review, norm setting. 
· Values Prioritization: entry activity on first day and lead in for values/morals/ethics discussion 

· Values Auction: closing activity and formative assessment 
Day 2

· Subjective or Objective: warm-up and review of day 1 activities, lead in for types of situations/questions

· Ethical Questions: examine various types of questions, what makes a good question vs. a bad questions

· Introduction to Ethical Perspectives: short intro to all perspectives, hw will include how 1 perspective was used by student.

Day 3
· Lifeboat Exercise: warm-up and quick review of perspectives
· Ethical Perspectives Review: more in-depth review of perspectives
· Ethical Perspectives Quiz/Skit: final review of perspectives as well as formative assessment
Day 4

· Focus on the Principles: Will allow students to understand principle ethics in-depth
· Classical Ethical Dilemmas: Practice using principle ethics- NO decision making framework- LET THEM STRUGGLE!
Day 5

· Critical Reasoning Analysis: Learn to break down difficult case-study reading to understand information given 
Day 6

· Introduction to Decision Making Frameworks:  Using case-study from day 5 use decision framework on pg 123 to learn how to “properly” answer ethical questions. Be sure to relate back to day 4 frenzy.
Final Unit Project 









        Case Study Analysis
Students will work in groups to analyze a case study and using the Decision Making Framework come to an answer for their ethical questions

Stage 4- Reflection
PART 2: RESEARCH PRIMER
Stage 1: Desired Results

Unit Essential Questions 

· How is scientific and mathematic research conducted?

· What modes of collecting data are ethical?

· When is it okay to use data collected using questionable methods?
Standards/Competencies (EALRs) & Established Goals (GLE)

                Content          Method
    Application
Mathematics

1.2 
Understand and apply concepts and procedures from measurement.

1.2.3 – Understand how to convert units of measure within systems (U.S. or metric).  

1.2.6 – Understand and apply strategies to obtain reasonable measurements at an appropriate level of precision.  

2.1 
Use mathematics to define and solve problems by investigating situations






2.1.1 – Analyze a situation to define a problem. 

2.2 
Use mathematics to define and solve problems by applying strategies to construct solutions

2.2.1 – Apply strategies, concepts, and procedures to devise a plan to solve the problem. 

2.2.2 – Apply mathematical tools to solve the problem. 

3.1 
Use mathematical reasoning to analyze information

3.1.1 – Synthesize information from multiple sources in order to answer questions.  

3.2 
Use mathematical reasoning to make predictions, inferences, conjectures, and draw conclusions

3.2.2 – Analyze information to draw conclusions and support them using inductive and deductive reasoning.  

3.2.3 – Analyze procedures to determine appropriateness of claims and arguments. 

3.3  
Use mathematical reasoning to verify results.

3.3.1 – Analyze results using inductive and deductive reasoning.

4.1
Use mathematics to gather information.
4.1.1 – Understand how to develop or apply an efficient system for collecting mathematical information for a given purpose. 

4.2  
Use mathematics to organize, represent, and share information.

4.2.1 – Analyze mathematical information to organize, clarify, and refine an argument.

4.2.2 – Understand how to express ideas and situations using mathematical language and notation. 

5.2
Relate mathematical concepts procedures to other disciplines.

5.2.1 – Analyze mathematical patterns and ideas to extend mathematical thinking and modeling in other disciplines. 

5.3  
Relate mathematical concepts and procedures to real-world situations.

5.3.1 – Understand situations in which mathematics can be used to solve problems with local, national, or international implications.

Science

2.1 Students ask questions and plan valid scientific investigations to answer their questions.

2.1.1 – Questioning 



2.1.2 – Planning and Conducting Investigations

2.1.3 – Explaining 



2.1.4 – Modeling 

2.1.5 – Communicating 

2.2 Students demonstrate an understanding of the nature of science inquiry.

2.2.1 – Intellectual Honesty


2.2.2 – Limitations of Science and Technology

2.2.3 – Evaluating Inconsistent Results

2.2.4 – Evaluating Methods of Investigations

2.2.5 – Evolution of Science Ideas
3.1 Analyze how science and technology are human endeavors, interrelated to each other, society, the workplace, and the


environment.

3.2.2 – Relationship of Science and Technology

Stage 2: Assessment

Pre-Assessment

· What Do You Know Survey?
Post-Assessment
· Case Study and Decision Making Framework

· Planaria Regeneration Lab Report
Stage 3- Learning Plan

Readings

· Misc. Activities from Ethics Primer

· Planaria Lab from Stem Cell Research Curriculum 

· Misc. Articles from For the Greater Good Curriculum

· Science Text

· Misc. Algebra worksheets from Glencoe Workbook

Key Terms and Concepts

	· Scientific Method
	· Measurement
	· Accuracy

	· Precision
	· Research Honesty
	· Metric – US Conversion

	· Lab Skills & Safety
	· 
	· 


Learning Activities:
Day 7
· Scientific Method Discussion 

· Use Ethical Decision Making Framework from last week to discuss how it is very similar to the scientific method. 

· Situational Practice: give students a very basic situation (testing if salt causes water to boil faster) and walk them through creating experimental plan and design by creating each segment through pair-share.

· Use this to introduce the components of the scientific method

Day 8/9
· Metric Mania Lab 

· Use to introduce students to working in the lab safely as well as how to use common equipment like rulers, balances, beakers, graduated cylinder, Petri dish, etc. 

· Discuss how this lab would be different if it involved live animals

· Introduction to Planaria and Planaria Care

· Use Gummy Bear Measurement Lab to introduce how it is important to be respectful to live animals

· Give brief introduction to the planaria and how to care for it

· Give overview of what they will be doing in lab

· Homework: Planaria Experimental Design 

Day 10
· Planaria Lab – Stem Cell Research Curriculum pg9 

· (ticket in is Day 2 HW)

· Obviously you will need to incorporate planaria care into lessons for 2 weeks to allow for regeneration (approx. 5-10 minutes daily) and give 1 final day for data analysis and report

Day 11/12
· For the Greater Good – For the Greater Good Curriculum Lesson 4 

· Be sure to tie in how their planaria lab was ethical and followed guidelines
Final Unit Project 









        Case Study Analysis
Students will participate in a Socratic seminar to discuss the EQ: When is it ok to use data collected through questionable methods by looking at the Nazi Data use and articles from ​Taking Sides
Stage 4- Reflection
PART 3: Mathematics Primer
Stage 1: Desired Results

Unit Essential Questions 

· How do the dimensions of an object affect its ability to function as designed? 
· How do various chemical compounds affect the final product results?

· How is product safety determined?

Standards/Competencies (EALRs) & Established Goals (GLE)

                Content          Method
    Application
Mathematics

1.1   
Understand and apply concepts and procedures from number sense.


1.1.1
Understand and apply scientific notation.  


1.1.6 
Apply strategies to compute fluently with rational numbers in all forms including exponents.  


1.1.8 
Apply estimation strategies to determine the reasonableness of results in situations involving multi-step computations with rational numbers including whole number powers and square and cube roots.  

1.2 
Understand and apply concepts and procedures from measurement.
1.2.1 
Analyze how changes in one or two dimensions of an object affect perimeter, area, surface area, and volume.

1.2.3 
Understand how to convert units of measure within systems (U.S. or metric).  

1.2.5 
Apply formulas to calculate measurements of right prisms or right circular cylinders. 

1.2.6 
Understand and apply strategies to obtain reasonable measurements at an appropriate level of precision.  

2.1 
Use mathematics to define and solve problems by investigating situations

2.1.1 
Analyze a situation to define a problem. 

2.2 
Use mathematics to define and solve problems by applying strategies to construct solutions

2.2.1 
Apply strategies, concepts, and procedures to devise a plan to solve the problem. 

2.2.2 
Apply mathematical tools to solve the problem.
3.1 
Use mathematical reasoning to analyze information

3.1.1 
Synthesize information from multiple sources in order to answer questions.
3.2 
Use mathematical reasoning to make predictions, inferences, conjectures, and draw conclusions

3.2.2 
Analyze information to draw conclusions and support them using inductive and deductive reasoning.  

3.2.3 
Analyze procedures to determine appropriateness of claims and arguments. 

3.3  
Use mathematical reasoning to verify results.

3.3.1 
Analyze results using inductive and deductive reasoning.

3.3.2 
Analyze thinking and mathematical ideas using models/facts/patterns/relationships/counter examples/proportional reasoning.
4.1
Use mathematics to gather information.

4.1.1 
Understand how to develop or apply an efficient system for collecting mathematical information for a given purpose. 

4.1.2 
Synthesize mathematical information for a given purpose from multiple, self-selected sources.  

4.2  
Use mathematics to organize, represent, and share information.

4.2.1 
Analyze mathematical information to organize, clarify, and refine an argument.

4.2.2 
Understand how to express ideas and situations using mathematical language and notation. 

5.2
Relate mathematical concepts procedures to other disciplines.

5.2.1 
Analyze mathematical patterns and ideas to extend mathematical thinking and modeling in other disciplines. 

5.3  
Relate mathematical concepts and procedures to real-world situations.

5.3.1 
Understand situations in which mathematics can be used to solve problems with local, national, or international implications.

Science

1.1 Students understand how properties are used to identify, describe, and categorize substances, materials, and objects.

1.1.1 – Properties of Substances

2.1 
Students ask questions and plan valid scientific investigations to answer their questions.

2.1.1 
Questioning



2.1.2 
Planning and Conducting Investigations

2.1.3 
Explaining



2.1.4 
Modeling

2.1.5 
Communicating

2.2  
Students demonstrate an understanding of the nature of science inquiry.
2.2.1 
Intellectual Honesty


2.2.2 
Limitations of Science and Technology

2.2.3 
Evaluating Inconsistent Results

2.2.4
Evaluating Methods of Investigations

2.2.5 
Evolution of Science Ideas

Stage 2: Assessment

Pre-Assessment

· Choices & Values Character Handout
Post-Assessment
· Product Market Plan

Stage 3- Learning Plan

Readings

· Sections from Consumer Awareness Unit – 2007 Ethics Seminar Binder 
Key Terms and Concepts

	· Measurement
	· Graphs/Charts Basics
	· Scientific Notation

	· Positive/Negative Numbers
	· Fractions
	· Problem Solving Methods


Learning Activities
Day 13 – 14 

· Mathematics Basics Review

· Fraction/Decimal/Percent  and Positive/Negative Numbers

· Use foldables for note-taking

· Possible team competition

Day 15

· Problem Solving Methods: USAJ

· Compare to the scientific method and decision frameworks

Day 16

· 1 in a million lab

· Be sure to preface with an intro to scientific method

Day 17 – 25

	This Unit is Derived from the Tom Boyce training and does not use the Glencoe mathematics book
	Unit Vocab Game / Measurement Formula Scavenger Hunt

	
	Estimating Measurement Team Competition

	
	Area Lab

	
	Class Quiz: Wrksht #2

	
	Prism Activity

	
	Flashcard Game with Unit Review #1

	
	Changes in Area & Volume Activity

	
	Flashcard Game with Unit Review # 2

	
	Measurement Exam 


Day 26

· Revisit planaria labs for data collection and analysis

· Short write-up due at end of period/start of next

Day 27 – 32

· Consumer Awareness unit – Ethics Seminar Tab 6
· Be sure to rework chemistry involved to focus mainly on basic properties of substances

· Will need to supplement with textbook reading

· Increase measurement involved by discussing size/shape of containers in relation to volume

Final Unit Project 








      Consumer Awareness Research
Students will work in teams to research a consumer product and present their findings on

· Product basics (name, type, manufacturer, etc)

· Physical and chemical properties of product

· Delivery system (what type of packaging/size and shape of packaging, why?!)

· Ethical considerations involving the product.

Stage 4- Reflection
Physical Science Lesson Plan

Unit 1-Ethics/Scientific Method

Unit Essential Questions 

· What is ethics? How can you use it to answer difficult questions?

· How do ethics differ from morals and values? 

· What is the scientific method?

· What is the relationship between ethics and the scientific method?

Enduring Understandings

· Ethical reasoning is applicable to all areas of science.

· Ethics is directly related to the scientific method.

Ethical Component of LP (Beginning of year right after syllabus)

1. Choices and Values: What's Important to me? pg. 35-36

-Have students fill out sheet.  Then without looking at their sheet have students raise their hands and tally the classes top five values.  Make point that not everyone has the same values.  Define value, ethics, and morals.  

2. The Lifeboat pg. 57

-After the activity, ask students was the basis is for their reasonings without the 'because' answer.  Discuss the 4 principles and how they relate to the students' reasoning.  

3. Ethical Analysis pg. 63.  Go over one ethical question (abortion) and have students come up with reasons for the 4 principles.

4. Homework: Ethical Perspectives Review pg. 65

1. Intro Activity: Science and Ethics-Subjective or Objective pg. 46

2. Go over ethical perspectives

3. Ethical Theories Skits and Quiz pg. 67 (assessment)

4. Introduce Decision-Making Framework pg. 123

Use an ethical dilemma on pg. 60

1. How are ethical issues related to the scientific method? 

Talk about how scientists use ethics when applying the scientific method

2. Lab Safety and Measurement, etc. from current curriculum

1. Do one more Decision-Making Framework pg. 67 about Animal Research

Use, For the Greater Good (CD rom) Lesson #4

2. Do Planaria Laboratory (in stem cell binder) final assessment for ethics and scientific method

