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Educational Discourses on the nature of science(NOS) identify understanding of the role of scientific
knowledge, especially the distinction between law and theory, as a crucial goal of instruction. However,
the scientist community uses the terms such as law, theory, and principle without explicit definition
so that the terms have no coherent meanings in their conventional language expression. The inconsistency
between the norm and the reality could impose confusion on the teaching and learning. From the awareness
of the problem, this study critically reviews the science education research papers and literatures on
the philosophy of science which focus on the meaning of law, theory, or principle and the structure
of scientific knowledge. From the examination of the science education researches, it is revealed that

Keywords: the disparity between the normative meanings of the law and theory by NOS researchers and actual
law, usage of the terms is quite serious. From the review of the literatures of the philosophy of science,
theory, the necessity of the distintion of three categories: law, theory, and principle beyond the dichotomy between
principle, law and theory is brought up. By synthesizing the related literatures, we provide an outline of the
structure of scientific knowledge, characteristics of knowledges belonging to law, theory, and principle. Considering the conflict between
nature of science, the normative definition and the conventional language, it could be unnecessary to emphasize clear
philosophy of science distinction on the terms as an instructional goal. Instead, the goal of instruction should focus on that

there are three types of scientific knowledges of different functions and characteristics.
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Table 1. List of literatures reviewed in this study

Category Titles of articles or books Authors
Conceptualizations of scientific concepts, laws, and theories held by Kwara state Ogunniyi & Pella (1980)
Philosophy of science, science and science education Hodson (1985)
The development of a new instrument: “Views on Science-Technology-Society” (VOSTS) Aikenhead & Ryan (1992)
Students’ preconceptions about epistemology of science Ryan & Aikenhead (1992)
Students’” and teachers’ conceptions of the nature of science: A review of the research Lederman (1992)
Views of nature of science questionnaire: Toward valid and meaningful assessment of learners’ Lederman, Abd-El-Khalick, Bell &
Science conceptions of nature of science Schwartz (2002)
Education The principal elements of the nature of science: Dispelling the myths McComas (2002)

The Rationale and Content of a Course for Science Educators

McComas (2002)

The nature of science in international science education standards documents

McComas & Olson (2002)

Darwin’s theory, Mendel’s laws: labels & the teaching of science

Kugler (2002)

Syntax of nature of science within inquiry and science instruction

Lederman (2004)

What scientists say: Scientists’ views of nature of science and relation to science context

Schwartz & Lederman (2008)

From the horse’s mouth: What scientists say about scientific investigation and scientific knowledge

Wong & Hodson (2008)

What is science?

Campbell (1952)

The philosophy of science

Toulmin (1952)

The structure of science: Problems in the logic of scientific explanation

Nagel (1961)

An introduction to the philosophy of science

Carnap (1966)

Aspects of scientific explanation and other essays in the philosophy of Science

Hempel (1965)

Philosophy of

Philosophy of Natural Science

Hempel (1966)

Science

The principles of scientific thinking

Harre (1970)

The philosophies of science

Harre (1972)

A historical introduction to the philosophy of science

Losee (2001)

How models are used to represent reality

Giere (2004)

Scientific perspectivism

Giere (2006)

The metaphysics of science: An account of modern science in terms of principles, laws and theories

Dilworth (2006)
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