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The scientific method

The term science refers to much more than a body of knowledge considered as s mere
collection of facts. It refers to a body of models and generalizations that systematizes and
correlates observed facts and from which predictions can be made that may be compared

with later observation or experiment. An accepted scientific conceptual scheme is usually
called a theory A theory is never proved DA theory is considered to be a valid model of

Science starts, then, with the systematic recording of facts—accurate, well-defined,
and in physics, quantitative facts. The scientist then essentially speculates; he mulls over
the facts, trying to make order out of them, trying to relate them to each other and
to other prediction. He develops alternative working hypothesis capable of prediction.
These hypotheses are provisional conjectures designed to guide further mvestlgatlon A
hypothesis is incorporated into scientific theory only when it has been empirically verified
in many ways. It falls if its predictions are contradicted by observation.

I : fertile= ) £\ ; mulls over=\2% 15 LEZA
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Thus, in 16th century, the Danish astronomer Tycho Brahe observed and plotted the
positions of the planets in great detail, collecting facts. From these data, the German
astronomer Johann Kepler showed that the planets moved in ellipses with the sun at
one focus and with speeds predictable by laws. This was scientific progress since future
positions of the planets could be predicted, and the predictions were verified. Then, late
in the 17th century, the British scientist Sir Isaac Newton made much more substantial
progress with his beautifully simple principles of mechanics and gravitation which en-
abled prediction of the motion not only of the planets but of the moon and of the apples
that fell from his tree, and which would have been refuted did not the planets move in
ellipses at Kepler’s speeds. Newton’s principles stood the test of time until this century,
when discrepancies from their predictions led to the development of relativity theory and
of quantum theory, which are in a sense refinements of Newton’s theories since they give
Newton’s results under ordinary circumstances, but depart from Newton’s predictions in
the cases of the extremely high speeds and the extremely small particles encountered in
atomic and nuclear physics. These later théories are in no sense yet completely satisfac-
tory; minor discrepancies still exist and the final theory of the atom has not yet been
devised. But Newton’s principles will probably always be useful in predicting the motions
of machines and of vehicles, since predictions from these principles agree with experiment
on bodies of ordinary size and speed within any accuracy of observation obtainable at

present.
(111)

(Shortley, G. & Williams, D., Principles of College Physics, 2nd ed.)
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