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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).

Physical Science
Light, heat, electricity, and magnetism

- Light travels in a straight line until it strikes an object. Light can be reflected by a mirror,
refracted by a lens, or absorbed by the object.

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.

- The behavior of individual organisms is influenced by internal cues (such as hunger)
and by external cues (such as a change in the environment). Humans and other
organisms have senses that help them detect internal and external cues.

Life cycles of organisms
- Plants and animals have life cycles that include being born, developing into adults,

reproducing, and eventually dying. The details of this life cycle are different for different
organisms.

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.

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.

Science in Personal and Social Perspectives
Changes in environments

- Environments are the space, conditions, and factors that affect an individual's and a
population's ability to survive and their quality of life.



History and Nature of Science
Science as a human endeavor

- 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.

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.

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

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.

-  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.

- 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.

Reproduction and heredity
- In many species, including humans, females produce eggs and males produce sperm.

Plants also reproduce sexually—the egg and sperm are produced in the flowers of
flowering plants. An egg and sperm unite to begin development of a new individual.
That new individual receives genetic information from its mother (via the egg) and its
father (via the sperm). Sexually produced offspring never are identical to either of their
parents.

Regulation and behavior
- All organisms must be able to obtain and use resources, grow, reproduce, and maintain

stable internal conditions while living in a constantly changing external environment.
- Regulation of an organism's internal environment involves sensing the internal

environment and changing physiological activities to keep conditions within the range
required to survive.

- Behavior is one kind of response an organism can make to an internal or environmental
stimulus. A behavioral response requires coordination and communication at many
levels, including cells, organ systems, and whole organisms. Behavioral response is a set
of actions determined in part by heredity and in part from experience.

- An organism's behavior evolves through adaptation to its environment. How a species
moves, obtains food, reproduces, and responds to danger are based in the species'
evolutionary history.

Populations and ecosystems



- 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.

Diversity and adaptations of organisms
- Biological evolution accounts for the diversity of species developed through gradual

processes over many generations. Species acquire many of their unique characteristics
through biological adaptation, which involves the selection of naturally occurring
variations in populations. Biological adaptations include changes in structures,
behaviors, or physiology that enhance survival and reproductive success in a particular
environment.

- Extinction of a species occurs when the environment changes and the adaptive
characteristics of a species are insufficient to allow its survival. Fossils indicate that
many organisms that lived long ago are extinct. Extinction of species is common; most of
the species that have lived on the earth no longer exist.

Science in Personal and Social Perspectives
Science and technology in society

- Scientists and engineers work in many different settings, including colleges and
universities, businesses and industries, specific research institutes, and government
agencies.

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.

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.

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
Biological evolution

- The great diversity of organisms is the result of more than 3.5 billion years of evolution
that has filled every available niche with life forms.

- Biological classifications are based on how organisms are related. Organisms are
classified into a hierarchy of groups and subgroups based on similarities which reflect
their evolutionary relationships. Species is the most fundamental unit of classification.

Interdependence of organisms
- Energy flows through ecosystems in one direction, from photosynthetic organisms to

herbivores to carnivores and decomposers.



- Organisms both cooperate and compete in ecosystems. The interrelationships and
interdependencies of these organisms may generate ecosystems that are stable for
hundreds or thousands of years.

Behavior of organisms
- Multicellular animals have nervous systems that generate behavior. Nervous systems

are formed from specialized cells that conduct signals rapidly through the long cell
extensions that make up nerves. The nerve cells communicate with each other by
secreting specific excitatory and inhibitory molecules. In sense organs, specialized cells
detect light, sound, and specific chemicals and enable animals to monitor what is going
on in the world around them.

- Organisms have behavioral responses to internal changes and to external stimuli.
Responses to external stimuli can result from interactions with the organism's own
species and others, as well as environmental changes; these responses either can be
innate or learned. The broad patterns of behavior exhibited by animals have evolved to
ensure reproductive success. Animals often live in unpredictable environments, and so
their behavior must be flexible enough to deal with uncertainty and change.

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.

Historical perspectives
- Usually, changes in science occur as small modifications in extant knowledge. The daily

work of science and engineering results in incremental advances in our understanding
of the world and our ability to meet human needs and aspirations. Much can be learned
about the internal workings of science and the nature of science from study of individual
scientists, their daily work, and their efforts to advance scientific knowledge in their area
of study.


