THE SCIENTIFIC METHOD

What is the ``scientific method''? 

The scientific method is the best way yet discovered for winnowing the truth from lies and delusion.  
1. The great advantage of the scientific method is that it is unprejudiced: one does not have to believe a given researcher, one can redo the experiment and determine whether his/her results are true or false. The conclusions will hold irrespective of the state of mind, or the religious persuasion, or the state of consciousness of the investigator and/or the subject of the investigation. Faith, defined as belief that does not rest on logical proof or material evidence, does not determine whether a scientific theory is adopted or discarded. 

2. A theory is accepted not based on the prestige or convincing powers of the proponent, but, on the results obtained through observations and/or experiments which anyone can reproduce: the results obtained using the scientific method are repeatable. In fact, most experiments and observations are repeated many times (certain experiments are not repeated independently but are repeated as parts of other experiments). If the original claims are not verified the origin of such discrepancies is hunted down and exhaustively studied. 

The simple version looks something like this:
3. Observe some aspect of the universe.
2. Invent a tentative description, called a hypothesis that is consistent with             what you have observed.
4. Use the hypothesis to make predictions.
4. Test those predictions by experiments or further observations and modify the hypothesis in the light of your results.
5. Repeat steps 3 and 4 until there are no discrepancies between theory and experiment and/or observation.
1.   Alternatively:

2. Define the question 

3. Gather information and resources 

4. Form hypothesis 

5. Perform experiment and collect data 

6. Analyze data 

7. Interpret data and draw conclusions that serve as a starting point for new hypotheses  

8. Publish results: Peer review.

· The essential elements of a scientific method are iterations (repeat), recursions, (return) interleavings (arrange), and orderings of the following:

· Characterizations (Quantifications, observations, and measurements) 

· Hypotheses (theoretical, hypothetical explanations of observations and measurements) 

· Predictions (reasoning including logical deduction from hypothesis and theory) 

· Experiments (tests of all of the above) 

The scientific method involves the following basic facets:

· Observation. A constant feature of scientific inquiry. 

· Description. Information must be reliable, i.e., replicable (repeatable) as well as valid (relevant to the inquiry). 

· Prediction. Information must be valid for observations past, present, and future of given phenomena, i.e., purported "one shot" phenomena do not give rise to the capability to predict, nor to the ability to repeat an experiment. 

· Control. Actively and fairly sampling the range of possible occurrences, whenever possible and proper, as opposed to the passive acceptance of opportunistic data, is the best way to control or counterbalance the risk of empirical bias. 

· Falsifiability, or the elimination of plausible alternatives. This is a gradual process that requires repeated experiments by multiple researchers who must be able to replicate results in order to corroborate them. This requirement, one of the most frequently contended, leads to the following: All hypotheses and theories are in principle subject to disproof. Thus, there is a point at which there might be a consensus about a particular hypothesis or theory, yet it must in principle remain tentative. As a body of knowledge grows and a particular hypothesis or theory repeatedly brings predictable results, confidence in the hypothesis or theory increases. 

· Causal explanation. Many scientists and theorists on scientific method argue that concepts of causality are not obligatory to science, but are in fact well-defined only under particular, admittedly widespread conditions. Under these conditions the following requirements are generally regarded as important to scientific understanding: 

· Identification of causes. Identification of the causes of a particular phenomenon to the best achievable extent. 

· Covariation of events. The hypothesized causes must correlate with observed effects. 

· Time-order relationship. The hypothesized causes must precede the observed effects in time. 

When consistency is obtained the hypothesis becomes a theory and provides a coherent set of propositions which explain a class of phenomena. A theory is then a framework within which observations are explained and predictions are made.
Logic, mathematics, methodology:

1.
Abductive logic


Abduction, or abductive reasoning, is the process of reasoning to the best HYPERLINK "/wiki/Explanation"

explanations. In other words, it is the reasoning process that starts from a set of 
HYPERLINK "/wiki/Fact"

facts
 and derives their most likely explanations. The term abduction is sometimes used to mean just the generation of HYPERLINK "/wiki/Hypothesis"

hypotheses to explain observations or conclusions, but the former definition is more common both in 
HYPERLINK "/wiki/Philosophy"

philosophy
 and 
HYPERLINK "/wiki/Computing"

computing
.

HYPERLINK "/wiki/Deductive_reasoning"

Deduction and abduction differ in the direction in which a rule like “a HYPERLINK "/wiki/Entailment"

entails b” is used for inference (see also HYPERLINK "/wiki/Logical_reasoning"

logical reasoning for a comparison with induction):

Abduction 

allows deriving a as an explanation of b; abduction works in reverse to deduction, by allowing the precondition a of “a entails b” to be derived from the consequence b; in other words, abduction is the process of explaining what is known. 

On rare occasions, the expression "explanatory conclusions" is used instead of "explanations" to name the result of the abductive process.

Applications in HYPERLINK "/wiki/Artificial_intelligence"

artificial intelligence include 
HYPERLINK "/wiki/Fault_diagnosis"

fault diagnosis
, 
HYPERLINK "/wiki/Belief_revision"

belief revision
, and 
HYPERLINK "/wiki/Automated_planning"

automated planning
.

2.
Deductive logic

allows deriving b as a consequence of a; in other words, deduction is the process of deriving the consequences of what is known; 
In traditional 
HYPERLINK "/wiki/Aristotelian_logic"

Aristotelian logic
, Deductive reasoning is reasoning in which the conclusion is necessitated by, or reached from, previously known facts. If the premises are true, the conclusion must be true. This is distinguished from HYPERLINK "/wiki/Abductive_reasoning"

abductive and 
HYPERLINK "/wiki/Inductive_reasoning"

inductive reasoning
, where the premises may predict a high probability of the conclusion, but do not ensure that the conclusion is true.

Deductive reasoning may also be defined as HYPERLINK "/wiki/Inference"

inference in which the conclusion is of no greater generality than the premises or inference in which the conclusion is just as certain as the premises.

5. Inductive logic

Induction or inductive reasoning, sometimes called inductive logic, is the process of HYPERLINK "/wiki/Reasoning"

reasoning in which the premises of an argument are believed to support the conclusion but do not ensure it. It is used to ascribe 
HYPERLINK "/wiki/Category_of_being"

properties or relations
 to 
HYPERLINK "/wiki/Type_%28metaphysics%29"

types
 based on tokens (i.e., on one or a small number of observations or experiences); or to formulate 
HYPERLINK "/wiki/Law_%28principle%29"

laws
 based on limited observations of recurring 
HYPERLINK "/wiki/Phenomena"

phenomenal
 patterns. Induction is used, for example, in using specific propositions such as:

This ice is cold. 

A billiard ball moves when struck with a cue. 

...to infer general propositions such as:

All ice is cold. 

For every action, there is an equal and opposite reaction. 

Anything struck with a cue moves. 
A.
What is the difference between a fact, a theory, a law and a hypothesis?

B.
Truth and proof in science.  (Intrinsic, experimental and sampling errors)

C.
If scientific theories keep changing, where is the Truth? 

D.
How much fraud is there in science? 

E.
Why should we worry?

F.
Are scientists wearing blinkers? ALTERNATIVE MEDICINE: REPORT SEEKS TO TAKE NIH INTO A NEW AGE!
