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"Science" can be defined as knowledge of the material universe or physical reality which can be verified or tested through observation, identification, description, experimental investigation, and theoretical explanation. It covers a tremendously broad base of knowledge and its many separate disciplines can differ greatly in terms of subject matter and the possible ways of studying that subject matter. No single path to discovery exists in science, and no one clear-cut description can be given that accounts for all the ways in which scientific truth is pursued. However, in general, it can be stated that scientists conduct controlled experimentation on observable natural phenomena, collect data and analyze this information to explain what and how reality works. Knowledge in science, therefore, is gained through scientific research.

Science makes use of the scientific method, which has evolved and been practiced in some form over many centuries. It forms the foundation for the principles that guide scientific research and experimentation and seeks to explain the natural world in a reproducible way. Scientific researchers systematically: (1) identify the problems to solve by careful observation of the phenomenon being studied; (2) formulate hypotheses to explain the phenomenon in terms of a logical physical or mathematical representation; (3) design experimental studies to simulate natural events under controlled conditions to test these hypotheses; (4) critically analyze objective and measurable data with statistical processing; and (5) make conclusions. If the conclusions drawn from the original hypothesis successfully meet all these tests, the hypothesis becomes accepted as a scientific theory or law; if additional facts are in disagreement with the hypothesis, it may be modified or discarded in favor of a new hypothesis, which is then subjected to further testing. Even an accepted theory in place for many years may eventually be overthrown if enough contradictory evidence is found. 

In the scientific community, bias of the experimenter must be avoided at all costs. The scientific method minimizes the influence of bias by using such concepts as strict objectivity of approach through measurement of quantitative rather than qualitative results and matter of fact acceptability of the results of a scientific study. As you will see in future articles, these can be achieved by correct experimental design, and a thorough peer review of the experimental results and conclusions of a study. A basic expectation from the experimenter is to document, archive and share all data and methodology so it is available for careful scrutiny by other scientists, thereby allowing other researchers the opportunity to verify results by attempting to repro-duce them. 

