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Lesson 2:  Scientific Literacy
Notes:  Part I:  Science Terms and Misunderstandings
Law – A general statement about what has happened.  Laws are based on many observations and a huge data set, but laws do not attempt to explain why a phenomenon works the way that it does.  E.g., the law of gravity states that objects fall down, but does not attempt to explain why they do.

Theory – Attempts to explain why a phenomenon (or law) works the way that it does.

e.g., gravity is a function of mass and distance.  i.e., the larger the mass of an object and the closer objects are, the greater the gravity.

· A good theory can be used to make predictions after extensive testing but it can never be fully proven.  A theory however may be disproved and revised as a result of new information that more accurately describes and predicts a given phenomena.

Oral: “New theories are usually based on old ones that have been revised, so they tend to share a number of similarities”


“Theories do not become laws.  Theories are not considered to be facts.  Remember, a good theory might not be 100% accurate, but it is far from 100% inaccurate.

DISCUSS:  misunderstandings about science

Page 9.  “Scientific investigations provide proof.”  This is in regard to a theory or law and not CSI forensics!

Page 10.  “Science is not very successful because it has not found a cure for cancer or the common cold.”


“Science can provide answers to all questions.”
Part II  “Not Science”

Q:  What is not Science?

A:  Answers will vary.

· belief systems “Scientology church”

· astrology

· history (there is an overlap in the method used similar to scientific method)

· pseudoscience (false science)  e.g., magnetic healing (testimonials are given but there is no consensus from the scientific community.  i.e., these results have not been verified.

Part III

Technology – the sum of the ways we provide ourselves with material objects that we desire for a variety of purposes.

- Science and technology are not the same but they are used together to make significant new discoveries, which can lead to new inventions…discoveries, etc.

e.g., glass lenses lead to the production of microscopes (tech) which gave us a better understanding of cell structure (science) which lead to reproductive technology that would not otherwise have been possible.

Oral:

Q:  How do you think technology affects you, society, and/or the environment?

A:  answers will vary.

- the invention of the wheel helped humans in travelling in and controlling their environment. Recent technological developments, including the printing press, the telephone, and the Internet, have lessened physical barriers to communication and allowed humans to interact on a global scale

- the development of weapons of ever-increasing destructive power has progressed throughout history, from clubs to nuclear weapons
- Many technological processes produce unwanted by-products, known as pollution
Part IV: Ethics

Ethics – the study of what is right and wrong.

Oral: “This is an important area of study b/c morally gray areas will arise.”

e.g., Q:  If you could clone a person, should you?  Why or why not?

Q:  If you could control genetic material in such a way to produce specific traits in crops should you?  e.g., faster growing, resistant to frost, better flavour/colour.

The set of general rules (principles) that scientists should follow are:

1. Be honest (don’t fudge your data).  “Data must be unbiased.  i.e., do not change or modify your data to say what you want it to say!”

2. Carefulness – avoid careless errors

3. intellectual freedom – pursue new ideas and do not be afraid to challenge or criticize old ideas.

4. Openness – share your findings with others to advance the field. (instead of hoarding fame.)

5. Credit – Do not copy work from others and represent it as your own.  Proper referencing is required.

6. Responsibility – Report findings to the public once results have been verified.

Assignment:  “unethical science”  pg.15.
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