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reading assnmnt on blackboard
test available OL on Wednesday
____
Learning Goals:
describe what science is
// scientific method
// key aspects of well-designed experiments
// how scientific literacy can be used to help make wise decisions
___
The Scientific Method:
1: Make observations
2. formulate a hypothesis
3: devise a testable prediction
4. conduct a critical experiment
5. draw conclusions and make revisions
(not a straight line. Concluclusions often lead to new observations and refined hypotheses.)
___
STEP 1: MAKE OBSERVATIONS
(look for interesting patterns/cause=and-effect relationships)
STEP 2: FORMULATE A HYPOTHESIS
(a proposed explanation for observed phenomena)
	-to be most useful, a hypothesis must:
		1. must clearly est. mutually exclusive alt. explanation for phenomenon
		2. it must generate testable predictions
STEP 3: DEVISE A TESTABLE PREDICTION
(suggest that under certain conditions we will make certain observations)
	-devising a testable prediction from hypothesis
		-keep in mind, any one of several POSSIBLE explanations could be true
	-So: the goal is to:
		-propose a situation that will give a part. outcome if your hyp. is true
		-but that will give a diff. outcome if your hyp. is not true
STEP 4: CONDUCT A CRITICAL EXP.
(an experiment that will hold up to review/etc.)
	-must have comparison, with random groups, control for variables, 
STEP 5: DRAW CONCLUSIONS, MAKE REVISIONS
(trial and error)
	-Revisions:
		-further refine hyp.
		-make new/more specific, testable predictions
___
-elements common to most experiments:
	1. treatment
		-an exp. condition applied to indiviiduals
	2. Experimental group
		-a group who are exposed to a particular treatment
	3. Control group
		-group who are treated indentically but not with the TRUE treatment
			-placebo
	4. Variables
		-characteristics of your experimental system that are subject to change 
-hallmarks of VERY GOOD experiment
	-blind/double-blind strategies
		-researchers/subjects don't know who gets what
	-randomized
		-the subjects randomly assigned into experimental/control groups
GOLDEN RULE: Experiment/Result must be repeatable
	-thus: science is self-correcting
___
The role of experiments:
	-what is imp. attempt to demonstrate our initial hyp. is not supported by the data
		-null hyp.: trying to prove wrong
			-hyp = devil's advocate?
				(i.e. Vitamin C wards off colds!)
	-if not, we might then adjust our hyp
___
Statistics!
	-so much variation in life/groups, the best way to compare is through statistical 	analysis
		-a major imp. in scientific community in the last 30 years
			-using comps
	-larger numbers of test subjects is better, because it makes statistics more applicable 	to real life
Statistical proof?
	-very high bar
		-if scientists say that, it means something imp.
	-95% is not random
		-must be 95% to say, "Statistical proof"
	-Sample size is key
		-ie 100% of 10 = not proof, 68% of 10k is strong evidence
___
The Placebo Effect
(what your mind can conceive, your body will believe)
-people respond to any perceived treatment
-highlights need for comparison of treatment effects with an appropriate control group!
___
Causation or Correlation?
	-one of biggest issues in science
___
Scientific Literacy!
(applying scientific method to evaluate every-day life in the real world)
	reasons:
		-save money
		-keep healthier
		-understand world issues
		-informed opinions
