The Nature of Science

I. Science is a way of understanding the world and the universe.

A. Our knowledge of the universe is fundamentally experiential in nature—the things we “know” are really posits—generalizations based upon a lot of experience.  A posit is something which we can never know for sure is true, but about which we have so much experiential evidence that we can safely trust it to be reliable.

B. One of the reasons that science is often difficult for people to grasp is that the types of experience which give scientists information are often unusual, and produce evidence which is quite counterintuitive.  But it’s still just experiential knowledge.

C. All of science begins with the assumption that the universe can  be figured out and explained without recourse to cheating (applying to the supernatural to explain hard stuff).  In other words, the laws of chemistry and physics are constant, and can be trusted to behave the same every time we depend upon them.

D. Science is different from other systems of belief because

1. it is based upon systematic observation, hypotheses, predictions and, most importantly, testing, and

2. it is not based upon faith, authority, force or simply consensus.

E. All scientific knowledge is composed of posits, thus all that we know of science is ultimately tentative.  We don’t know any of it for sure.  

F. The posits of science fall into two general categories.

1. A law is a generalization based on a description of what matter and energy do, derived from a vast accumulation of evidence.  Laws are all tentative, though our level of confidence in them is very high.

2. A theory is a description of the real world, supported by a vast amount of evidence.  When the right sorts of data and evidence can be put together to make generalizations which explain why laws are the way they are, that’s a theory.  Like laws, theories are all tentative, though our level of confidence in them is very high.  Theories are generally much more complex than laws, and usually take much longer to refine.

G. What about facts?  A fact is merely a single repeatable observation, and individually, facts are relatively trivial.  The important contributions of science are its laws and, especially, its theories.

H. So…

1. All of our knowledge of the universe is based on generalizations

2. The generalizations in science are called Laws and Theories.  Laws describe what happens, theories explain why laws are as they are.

3. All laws and theories are tentative, and subject to falsification.

4. Because of the vast amount of evidence supporting them, we have a very high level of confidence in those concepts which we call Laws and Theories.

5. Science is based upon the belief that the universe is explainable in natural terms; the laws of chemistry and physics are constant.

I. Science has limitations.  It isn’t the only way to solve problems or answer questions, and there are some kinds of questions which cannot be appropriately approached from the scientific perspective.  All of these limitations are based upon the requirement for testability.

1. Science cannot answer questions about the supernatural, and cannot take recourse to the supernatural to answer other questions.

2. Science cannot answer questions of morality.

3. Science cannot answer questions of value.

II. An example of a way to do good science is the “scientific method,” though not all good science is done this way.

A. Induction vs deduction

B. Observe, hypothesize, predict, test, conclude—then what?

C. The insistence upon testability is central to all science.  By testing predictions, you test the underlying hypotheses.

D. Teleology vs causolism

