
A DISCUSSION OF THE DEVELOPMENT OF THE SCIENTIFIC METHOD

The history of scientific method considers changes in the methodology of scientific inquiry, as distinct from the history of
science itself. The development of rules for scientific reasoning has not been straightforward; scientific method has been
the subject of intense and recurring debate.

Science was science because it subjected its theories to rigorous tests which offered a high probability of
failing and thus refuting the theory. One of the first and most influential attempts at defining misconduct in
science was the US definition from that defined misconduct as fabrication, falsification, plagiarism, or other
practices that seriously deviate from those that are commonly accepted within the scientific community.
Down-playing the discovery phase would come to characterize methodology of the early 20th century see
section 3. MacKay has analyzed these elements in terms of limits to the accuracy of measurement and has
related them to instrumental elements in a category of measurement. Research must involve deductive
reasoning and inductive reasoning. This prediction was a mathematical construct, completely independent
from the biological problem at hand. As these sections illustrate, the question of method is still central to the
discourse about science. See, e. Modern replica of Galileo's inclined plane experiment: The distance covered
by a uniformly accelerated body is proportional to the square of the time elapsed. Peer review does not certify
correctness of the results, only that, in the opinion of the reviewer, the experiments themselves were sound
based on the description supplied by the experimenter. They might adopt the characterization and formulate
their own hypothesis, or they might adopt the hypothesis and deduce their own predictions. The distinction
between verification and validation is easiest to characterize in the case of computer simulations. These we
call interpreters of nature. Ernest Nagel notes that Jevons and Whewell were not the first writers to argue for
the centrality of the hypothetico-deductive method in the logic of science. Further information: Aristotle's
biology Aristotle's inductive-deductive method used inductions from observations to infer general principles,
deductions from those principles to check against further observations, and more cycles of induction and
deduction to continue the advance of knowledge. Rule IV: In experimental philosophy, propositions gathered
from phenomena by induction should be considered either exactly or very nearly true notwithstanding any
contrary hypotheses, until yet other phenomena make such propositions either more exact or liable to
exceptions. Oreskes et al. Depending on the complexity of the experiment, many iterations may be required to
gather sufficient evidence to answer a question with confidence, or to build up many answers to highly
specific questions in order to answer a single broader question. Lipton, P. His legacy was elaborated through
the 'reforming' of his Optics by Kamal al-Din al-Farisi d. Newton was able to include those measurements into
consequences of his laws of motion. The basic aim and method of inquiry identified here can be seen as a
theme running throughout the next two millennia of reflection on the correct way to seek after knowledge:
carefully observe nature and then seek rules or principles which explain or predict its operation. Medicine
forever changed with the development of the polio vaccine in by Jonas Salk. Pearson, K. This implied that
DNA's X-ray diffraction pattern would be 'x shaped'. The first of these, philosopher and physician Francisco
Sanches , was led by his medical training at Rome, â€”73, to search for a true method of knowing modus
sciendi , as nothing clear can be known by the methods of Aristotle and his followers [55] â€” for example, 1
syllogism fails upon circular reasoning; 2 Aristotle's modal logic was not stated clearly enough for use in
medieval times, and remains a research problem to this day. Definition Measurements demand the use of
operational definitions of relevant quantities. Darden, L. In particular, it seems that Aristotle considers
sense-perception only as a vehicle for knowledge through intuition. In Bacon's utopian novel , The New
Atlantis , the ultimate role is given for inductive reasoning: Lastly, we have three that raise the former
discoveries by experiments into greater observations, axioms, and aphorisms. Normally hypotheses have the
form of a mathematical model. Osborne, J. Justice Blackmun, Daubert v. These methodological elements and
organization of procedures tend to be more characteristic of natural sciences than social sciences. The artist,
scientist and mathematician also gathered information about optics and hydrodynamics. John Dalton also
introduced atomic theory, which stated that all matter is composed of atoms that combine to form molecules.
His work in analytic geometry was a necessary precedent to differential calculus and instrumental in bringing
mathematical analysis to bear on scientific matters. The better an explanation is at making predictions, the
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more useful it frequently can be, and the more likely it will continue to explain a body of evidence better than
its alternatives. The view that methodology should correspond to practice to some extent has been called
historicism, or intuitionism. A number of issues related to computer simulations have been raised.


