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Iﬁﬁ‘igm(}gaié % ﬁ One aspect of the nature of science is that scientific laws
e

and scientific theories are different kinds of scientific

! A ‘3 knowledge and have different roles in science (Bell 2002;
Chiappetta and Koballa 2004; Osborne et al. 2003).
_— \ﬁi& B AN;J Perhaps the simplest way to think about a scientific law is
§ !7!5()WE !E-‘ ‘;Ehg as a “generalization derived from facts” (Bell 2008, p.
-2 e gy L3
E i 7 9 i Rrea%e Ve 113). In science, a “fact” is a behavior or phenomenon
e imarg aadhiancy B2t that has been repeatedly observed and therefore enjoys
a high degree of consent among the scientific community.
A law describes a generalization or pattern observed in the natural world, is based on many observations, and is
often expressed as a relationship or in mathematical terms. Laws provide no explanation for why a phenomenon
occurs. For example, Boyle’s law describes the relationship between the pressure and volume of a gas under
relatively normal conditions (close to room temperature and pressure). Boyle's law states that, when holding

temperature constant, the pressure of a gas is inversely proportional to its volume. This law describes what
happens under specific conditions but does not provide an explanation for why it happens.

A scientific theory offers an explanation for why a phenomenon occurs or a relationship exists. Theories
are wellsupported explanations, based on abundant data, which typically develop over time (Bell 2008; Lederman
and Lederman 2004). They provide the explanation for scientific laws, but they can also explain phenomena for
which no law has been identified. For example, chromosomal theory helps explain Mendel's laws of heredity,
while Darwin’s theory of evolution through natural selection explains the phenomenon of genetic change in
biological populations over time. Either way, theories are powerful ideas in that they offer evidence-based
explanations for natural phenomena, including scientific laws. Sometimes, theories explain multiple laws. Kinetic
molecular theory, for example, explains the relationship expressed by Boyle's law in terms of gas particle motion.
It also explains Charles’s law (the direct relationship between the temperature and volume of a gas). in other
cases, we have scientific laws for which there is no widely accepted theory. Newton'’s first law (the law of inertia)
and the law of gravity have no single accepted theories to explain them.

Scientific laws and theories both require substantial evidence before they are generally accepted by
scientists, and either can change with new evidence. However, theories and laws are different types of scientific
knowledge; neither can change into the other.

Scientific hypotheses can be tentative explanations for an observation or phenomena that can be tested
through investigation (explanatory) or proposed answers to research questions (e.g., generalizing, descriptive,
simple if-then predictions). Depending on which type of hypothesis one starts with, a hypothesis that is
well-supported by data could eventually become a scientific theory or law; thus hypotheses can be thought of as
either “trial theories,” “trial laws,” or simple predictions. Explanatory hypotheses may become theories, and
hypotheses that provide descriptive generalizations may become laws. However, it's important to note that most
hypotheses do not propose new theories or laws; rather, they work within existing theories and laws.
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