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Grades K-4
Science as Inquiry

Abilities necessary to do scientific inquiry
- Plan and conduct a simple investigation.
- Employ simple equipment and tools to gather data and extend the senses.
- Use data to construct a reasonable explanation.

Understandings about scientific inquiry
- Scientific investigations involve asking and answering a question and comparing the

answer with what scientists already know about the world.
- Scientists use different kinds of investigations depending on the questions they are

trying to answer. Types of investigations include describing objects, events, and
organisms; classifying them; and doing a fair test (experimenting).

- Simple instruments, such as magnifiers, thermometers, and rulers, provide more
information than scientists obtain using only their senses.

- Scientists develop explanations using observations (evidence) and what they already
know about the world (scientific knowledge). Good explanations are based on evidence
from investigations.

Life Science
The characteristics of organisms

- Organisms have basic needs. For example, animals need air, water, and food; plants
require air, water, nutrients, and light. Organisms can survive only in environments in
which their needs can be met. The world has many different environments, and distinct
environments support the life of different types of organisms.

- Each plant or animal has different structures that serve different functions in growth,
survival, and reproduction. For example, humans have distinct body structures for
walking, holding, seeing, and talking.

Organisms and their environments
- All animals depend on plants. Some animals eat plants for food. Other animals eat

animals that eat the plants.
- An organism's patterns of behavior are related to the nature of that organism's

environment, including the kinds and numbers of other organisms present, the
availability of food and resources, and the physical characteristics of the environment.
When the environment changes, some plants and animals survive and reproduce, and
others die or move to new locations.

- All organisms cause changes in the environment where they live. Some of these changes
are detrimental to the organism or other organisms, whereas others are beneficial.

- Humans depend on their natural and constructed environments. Humans change
environments in ways that can be either beneficial or detrimental for themselves and
other organisms.

Science and Technology
Understandings about science and technology

- People have always had questions about their world. Science is one way of answering
questions and explaining the natural world.

- People have always had problems and invented tools and techniques (ways of doing
something) to solve problems. Trying to determine the effects of solutions helps people
avoid some new problems.

- Scientists and engineers often work in teams with different individuals doing different
things that contribute to the results. This understanding focuses primarily on teams
working together and secondarily, on the combination of scientist and engineer teams.

- Women and men of all ages, backgrounds, and groups engage in a variety of scientific
and technological work.



- Tools help scientists make better observations, measurements, and equipment for
investigations. They help scientists see, measure, and do things that they could not
otherwise see, measure, and do.

Abilities to distinguish between natural objects and objects made by humans
- Some objects occur in nature; others have been designed and made by people to solve

human problems and enhance the quality of life.
- Objects can be categorized into two groups, natural and designed.

Science in Personal and Social Perspectives
Personal health

- Individuals have some responsibility for their own health. Students should engage in
personal care—dental hygiene, cleanliness, and exercise—that will maintain and
improve health. Understandings include how communicable diseases, such as colds, are
transmitted and some of the body's defense mechanisms that prevent or overcome
illness.

- Different substances can damage the body and how it functions. Such substances
include tobacco, alcohol, over-the-counter medicines, and illicit drugs. Students should
understand that some substances, such as prescription drugs, can be beneficial, but that
any substance can be harmful if used inappropriately.

Types of resources
- Some resources are basic materials, such as air, water, and soil; some are produced from

basic resources, such as food, fuel, and building materials; and some resources are
nonmaterial, such as quiet places, beauty, security, and safety.

- The supply of many resources is limited. If used, resources can be extended through
recycling and decreased use.

History and Nature of Science
Science as a human endeavor

- Men and women have made a variety of contributions throughout the history of science
and technology.

- Although men and women using scientific inquiry have learned much about the objects,
events, and phenomena in nature, much more remains to be understood. Science will
never be finished.

- Many people choose science as a career and devote their entire lives to studying it. Many
people derive great pleasure from doing science.

Grades 5-8
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.

Life Science
Structure and function in living systems

- Living systems at all levels of organization demonstrate the complementary nature of
structure and function. Important levels of organization for structure and function
include cells, organs, tissues, organ systems, whole organisms, and ecosystems.

- Cells carry on the many functions needed to sustain life. They grow and divide, thereby
producing more cells. This requires that they take in nutrients, which they use to
provide energy for the work that cells do and to make the materials that a cell or an
organism needs.

- Specialized cells perform specialized functions in multicellular organisms. Groups of
specialized cells cooperate to form a tissue, such as a muscle. Different tissues are in turn
grouped together to form larger functional units, called organs. Each type of cell, tissue,



and organ has a distinct structure and set of functions that serve the organism as a
whole.

- The human organism has systems for digestion, respiration, reproduction, circulation,
excretion, movement, control, and coordination, and for protection from disease. These
systems interact with one another.

- Disease is a breakdown in structures or functions of an organism. Some diseases are the
result of intrinsic failures of the system. Others are the result of damage by infection by
other organisms.

Science in Personal and Social Perspectives
Personal health

- Regular exercise is important to the maintenance and improvement of health. The
benefits of physical fitness include maintaining healthy weight, having energy and
strength for routine activities, good muscle tone, bone strength, strong heart/lung
systems, and improved mental health. Personal exercise, especially developing
cardiovascular endurance, is the foundation of physical fitness.

- The use of tobacco increases the risk of illness. Students should understand the influence
of short-term social and psychological factors that lead to tobacco use, and the possible
long-term detrimental effects of smoking and chewing tobacco.

History and Nature of Science
Science as a human endeavor

- Women and men of various social and ethnic backgrounds—and with diverse interests,
talents, qualities, and motivations—engage in the activities of science, engineering, and
related fields such as the health professions. Some scientists work in teams, and some
work alone, but all communicate extensively with others.

- Science requires different abilities, depending on such factors as the field of study and
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.

Grades 9-12
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.

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.

- Scientists conduct investigations for a wide variety of reasons. For example, they may
wish to discover new aspects of the natural world, explain recently observed
phenomena, or test the conclusions of prior investigations or the predictions of current
theories.

Life Science
The cell

- Cells have particular structures that underlie their functions. Every cell is surrounded by
a membrane that separates it from the outside world. Inside the cell is a concentrated
mixture of thousands of different molecules which form a variety of specialized
structures that carry out such cell functions as energy production, transport of
molecules, waste disposal, synthesis of new molecules, and the storage of genetic
material.



- Most cell functions involve chemical reactions. Food molecules taken into cells react to
provide the chemical constituents needed to synthesize other molecules. Both
breakdown and synthesis are made possible by a large set of protein catalysts, called
enzymes. The breakdown of some of the food molecules enables the cell to store energy
in specific chemicals that are used to carry out the many functions of the cell.

Matter, energy, and organization in living systems
- The chemical bonds of food molecules contain energy. Energy is released when the

bonds of food molecules are broken and new compounds with lower energy bonds are
formed. Cells usually store this energy temporarily in phosphate bonds of a small high-
energy compound called ATP.

- As matter and energy flows through different levels of organization of living
systems—cells, organs, organisms, communities—and between living systems and the
physical environment, chemical elements are recombined in different ways. Each
recombination results in storage and dissipation of energy into the environment as heat.
Matter and energy are conserved in each change.

Science in Personal and Social Perspectives
Science and technology in local, national, and 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.

History and Nature of Science
Science as a human endeavor

- Individuals and teams have contributed and will continue to contribute to the scientific
enterprise. Doing science or engineering can be as simple as an individual conducting
field studies or as complex as hundreds of people working on a major scientific question
or technological problem. Pursuing science as a career or as a hobby can be both
fascinating and intellectually rewarding.


