CONCEPTS RELATED TO THE
NATIONAL SCIENCE STANDARDS
POPULATIONS AND ECOSYSTEMS
· A population consists of all individuals of a species that occur together at a given place and time. All
populations living together and the physical factors with which they interact compose an ecosystem.
· Populations of organisms can be categorized by the function they serve in an ecosystem. Plants and
some micro-organisms are producers—they make their own food. All animals, including humans, are
consumers, which obtain food by eating other organisms. Decomposers, primarily bacteria and fungi,
are consumers that use waste materials and dead organisms for food. Food webs identify the relationships among producers, consumers, and decomposers in an ecosystem.
· For ecosystems, the major source of energy is sunlight. Energy entering ecosystems as sunlight is
transferred by producers into chemical energy through photosynthesis. That energy then passes from
organism to organism in food webs.
· The number of organisms an ecosystem can support depends on the resources available and abiotic
factors, such as quantity of light and water, range of temperatures, and soil composition. Given
adequate biotic and abiotic resources and no disease or predators, populations (including humans)
increase at rapid rates. Lack of resources and other factors, such as predation and climate, limit the
growth of populations in specific niches in the ecosystem.
SCIENTIFIC INQUIRY
· 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 is important 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’
explanations is part of scientific inquiry. Scientists evaluate 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 observations.
· 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.

