Science
Science is not a body of facts, but a state of mind.  It is a dynamic process of discovery.

Science is not a collection of dogmas.  Scientific truth is constantly being revised, challenged, and refined.

Many scientists believe that people were more comfortable with the nuts and bolts of science back when they were comfortable with nuts and bolts.  The average adult American today probably knows less about biology than the average ten year old living in the Amazon, or the average American.

Scientists accept that there is a reality capable of being understood, and understood in ways that can be shared with and agreed upon by others.  (empirical universalism)

History is replete with “unfathomable” mysteries.  The oft-observed spire and brimstone example of churches being struck by lightning and burned to a crisp is an example.  Then Ben Franklin determined that lightning was an electric rather than an ecclesiastic phenomenon.  Once the recommended conducting rods were installed, the debates over the semiotics of lightning bolts vanished.

While much science is conducted in the languages of mathematics and statistics, in principle every equation can be expressed in English as a sentence.  “Mathematics is a way of describing nature but not necessarily understanding it”. (Kip Hodges)
Science demands evidence: there must be some quantity to it, some substance.

All scientists have personal biases, and one function of graduate training is learning to deal with personal biases.  Bias is the enemy of science.
How do scientists try to purge their work of bad data and bias?  Through the use of controls.

All scientific knowledge is subject to refutation.

Science is uncertain because scientists can’t really prove anything, irrefutably and beyond a doubt.  Instead, they try to rule out competing hypotheses, leaving theirs’ with the smallest degree of uncertainty.  Working scientists don’t think of science as the “truth”.  By accepting that they can never know the truth but can only approximate it, scientists end up edging closer to the truth.  

Part of critical thinking includes the understanding that science does not deal with absolutes.

Critical thinking vs. cynicism:  Cynics  dismiss all offerings, sight unseen, data unmulled.  Preemptive cynicism may be rooted in insecurity, defensiveness, or simple laziness; whatever its cause, it is useless.
For those outside the process of science, all the quarreling, the hesitation, the annotations, and the uncertainties gives science a public relations problem.

Some of this material is from Natalie Angier, The Canon, 2007.

