CONCEPTSRELATED TO THE
NATIONAL SCIENCE STANDARDS

EVIDENCE, MODELS, AND EXPLANATION

Evidence consists of observations and data on which to base scientific explanations. Using evidence
to understand interactions allows individuals to predict changes in natural and designed systems. Models are
tentative schemes or structures that correspond to real objects, events, or classes of events, and that have
explanatory power. Models help scientists and engineers understand how things work. Models take many
forms, including physical objects, plans, mental constructs, mathematical equations, and computer simula-
tions.

MOTIONSAND FORCES
The motion of an object can be described by its position, direction of motion, and speed. That mo-
tion can be measured and represented on a graph.

FORM AND FUNCTION

Form and function are complementary aspects of objects, organisms, and systemsin the natural and
designed world. The form or shape of an object or system is frequently related to use, operation, or function.
Function frequently relies on form. Understanding of form and function applies to different levels of organi-
zation. Students should be able to explain function by referring to form and explain form by referring to
function

SCIENTIFICINQUIRY
Different kinds of questions suggest different kinds of scientific investigations. Some investigations
involve observing and describing objects, organisms, or events; some involve collecting specimens;
some involve experiments; some involve seeking more information; some involve discovery of new
objects and phenomena; and some involve making models.

Current scientific knowledge and understanding guide scientific investigations. Different scientific
domains employ different methods, core theories, and standards to advance scientific knowledge and
understanding.

Mathematics isimportant in all aspects of scientific inquiry.

Technology used to gather data enhances accuracy and allows scientists to analyze and quantify
results of investigations.

Scientific explanations emphasize evidence, have logically consistent arguments, and use scientific
principles, models, and theories. The scientific community accepts and uses such explanations until
displaced by better scientific ones. When such displacement occurs, science advances.

Science advances through legitimate skepticism. Asking questions and querying other scientists
explanationsis part of scientific inquiry. Scientists eval uate the explanations proposed by other
scientists by examining evidence, comparing evidence, identifying faulty reasoning, pointing out
statements that go beyond the evidence, and suggesting alternative explanations for the same obser-
vations.

Scientific investigations sometimes result in new ideas and phenomena for study, generate new
methods or procedures for an investigation, or develop new technologies to improve the collection of

data. All of these results can lead to new investigations.



