Correlations to National Science Education Standards: Grades 5-8
This book has been correlated to National Science Education Content Standards.
For correlations to individual state standards, visit www.NEED.org.

Content Standard A | SCIENCE AS INQUIRY
 Abilities Necessary to do Scientific Inquiry

 Identify questions that can be answered through scientific investigations.
 Design and conduct a scientific investigation.
 Use appropriate tools and techniques to gather, analyze, and interpret data.
 Develop descriptions, explanations, predictions, and models using evidence.
 Think critically and logically to make the relationships between evidence and explanations.
 Recognize and analyze alternative explanations and predictions.
 Communicate scientific procedures and explanations.
 Use mathematics in all aspects of scientific inquiry.

 Understandings about 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.
 Mathematics is important in all aspects of scientific inquiry.

Content Standard D | EARTH AND SPACE SCIENCE
 Structure of the Earth System

 Land forms are the result of a combination of constructive and destructive forces. Constructive forces include crustal deformation, volcanic
eruption, and deposition of sediment, while destructive forces include weathering and erosion.
 Water, which covers the majority of earth’s surface, circulates through the crust, oceans, and atmosphere in what is known as the “water cycle.”
Water evaporates from the earth’s surface, rises and cools as it moves to higher elevations, condenses as rain or snow, and falls to the surface
where it collects in lakes, oceans, soil, and in rocks underground.

 Earth in the Solar System

 Gravity is the force that keeps planets in orbit around the sun and governs the rest of the motion in the solar system. Gravity alone holds us to the
earth’s surface and explains the phenomena of the tides.
 The sun is the major source of energy for phenomena on the earth’s surface, such as growth of plants, winds, ocean currents, and the water cycle.
Seasons result from variations in the amount of the sun’s energy hitting the surface, due to the tilt of the earth’s rotation on its axis and the length
of the day.

Content Standard E | SCIENCE AND TECHNOLOGY
 Abilities of Technological Design

 Identify appropriate problems for technological design.
 Design a solution or product.
 Implement a proposed design.
 Evaluate completed technological designs or products.
 Communicate the process of technological design.

 Understandings about Science and Technology

 Scientific inquiry and technological design have similarities and differences. Scientists propose explanations for questions about the natural
world, and engineers propose solutions relating to human problems, needs, and aspirations. Technological solutions are temporary; technologies
exist within nature and so they cannot contravene physical or biological principles; technological solutions have side effects; and technologies
cost, carry risks, and provide benefits.
 Perfectly designed solutions do not exist. All technological solutions have trade-offs, such as safety, cost, efficiency, and appearance. Engineers
often build in back-up systems to provide safety. Risk is part of living in a highly technological world. Reducing risk often results in new technology.
 Technological solutions have intended benefits and unintended consequences. Some consequences can be predicted, others cannot.
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Correlations to National Science Education Standards: Grades 5-8
Content Standard F | SCIENCE IN PERSONAL AND SOCIAL PERSPECTIVES
 Populations, Resources, and Environments

 When an area becomes overpopulated, the environment will become degraded due to the increased use of resources.
 Causes of environmental degradation and resource depletion vary from region to region and from country to country.

 Science and Technology in Society

 Science influences society through its knowledge and world view. Scientific knowledge and the procedures used by scientists influence the way
many individuals in society think about themselves, others, and the environment. The effect of science on society is neither entirely beneficial nor
entirely detrimental.
 Science cannot answer all questions and technology cannot solve all human problems or meet all human needs. Students should understand the
difference between scientific and other questions. They should appreciate what science and technology can reasonably contribute to society and
what they cannot do. For example, new technologies often will decrease some risks and increase others.

Content Standard G | HISTORY AND NATURE OF SCIENCE
 Science as a Human Endeavor

 Science requires different abilities, depending on such factors as the field of study and the type of inquiry. Science is very much a human endeavor,
and the work of science relies on basic human qualities, such as reasoning, insight, energy, skill, and creativity—as well as on scientific habits of
mind, such as intellectual honesty, tolerance of ambiguity, skepticism, and openness to new ideas.

Correlations to National Science Education Standards: Grades 9-12
Content Standard A | SCIENCE AS INQUIRY
 Abilities Necessary to do Scientific Inquiry

 Identify questions and concepts that guide scientific investigations.
 Design and conduct scientific investigations.
 Use technology and mathematics to improve investigations and communications.
 Formulate and revise scientific explanations and models using logic and evidence.
 Recognize and analyze alternative explanations and models.
 Communicate and defend a scientific argument.

 Understandings about Scientific Inquiry

 Scientists usually inquire about how physical, living, or designed systems function. Conceptual principles and knowledge guide scientific inquiries.
Historical and current scientific knowledge influence the design and interpretation of investigations and the evaluation of proposed explanations
made by other scientists.
 Mathematics is essential in scientific inquiry. Mathematical tools and models guide and improve the posing of questions, gathering data,
constructing explanations and communicating results.
 Scientific explanations must adhere to criteria such as: a proposed explanation must be logically consistent; it must abide by the rules of evidence;
it must be open to questions and possible modification; and it must be based on historical and current scientific knowledge.

Content Standard B | PHYSICAL SCIENCE
 Conservation of Energy and the Increase in Disorder

 All energy can be considered to be either kinetic energy, which is the energy of motion; potential energy, which depends on relative position; or
energy contained by a field, such as electromagnetic waves.

 Interactions of Energy and Matter

 Waves, including sound and seismic waves, waves on water, and light waves, have energy and can transfer energy when they interact with matter.
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Correlations to National Science Education Standards: Grades 9-12
Content Standard E | SCIENCE AND TECHNOLOGY
 Abilities of Technological Design

 Identify a problem or design an opportunity.
 Propose designs and choose between alternative solutions.
 Implement a proposed solution.
 Evaluate the solution and its consequences.
 Communicate the problem, process, and solution.

 Understandings about Science and Technology

 Creativity, imagination, and a good knowledge base are all required in the work of science and engineering.
 Science and technology are pursued for different purposes. Scientific inquiry is driven by the desire to understand the natural world, and
technological design is driven by the need to meet human needs and solve human problems. Technology, by its nature, has a more direct effect on
society than science because its purpose is to solve human problems, help humans adapt, and fulfill human aspirations. Technological solutions
may create new problems. Science, by its nature, answers questions that may or may not directly influence humans. Sometimes scientific advances
challenge people’s beliefs and practical explanations concerning various aspects of the world.

Content Standard F | SCIENCE IN PERSONAL AND SOCIAL PERSPECTIVES
 Natural Resources

 Human populations use resources in the environment in order to maintain and improve their existence. Natural resources have been and will
continue to be used to maintain human populations.
 The earth does not have infinite resources; increasing human consumption places severe stress on the natural processes that renew some
resources, and it depletes those resources that cannot be renewed.
 Humans use natural systems as resources. Natural systems have the capacity to reuse waste, but that capacity is limited. Natural systems can
change to an extent that exceeds the limits of organisms to adapt naturally or humans to adapt technologically.

 Environmental Quality

 Natural ecosystems provide an array of basic processes that affect humans. Those processes include maintenance of the quality of the atmosphere,
generation of soils, control of the hydrologic cycle, disposal of wastes, and recycling of nutrients. Humans are changing many of these basic
processes, and the changes may be detrimental to humans.
 Many factors influence environmental quality. Factors that students might investigate include population growth, resource use, population
distribution, overconsumption, the capacity of technology to solve problems, poverty, the role of economic, political, and religious views, and
different ways humans view the earth.

 Science and Technology in Local, National, and Global Challenges

 Understanding basic concepts and principles of science and technology should precede active debate about the economics, policies, politics,
and ethics of various science- and technology-related challenges. However, understanding science alone will not resolve local, national, or global
challenges.
 Humans have a major effect on other species. For example, the influence of humans on other organisms occurs through land use—which
decreases space available to other species—and pollution—which changes the chemical composition of air, soil, and water.
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