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Earth and Space Sciences

Standard 1 Understands atmospheric processes and the water cycle

S6.1.  Knows the processes involved in the water cycle and their effects on climatic patterns
· evaporation 
· condensation 
· precipitation 
· surface run-off 
· percolation
S6.1.2  Knows that the Sun is the principle energy source for phenomena on the Earth's surface

· winds 
· ocean currents
· the water cycle
· plant growth
S6.1.3  Knows how the tilt of the Earth's axis and the Earth's revolution around the Sun affect seasons and weather patterns

· heat falls more intensely on one part or another of the Earth's surface during its revolution around the Sun
Standard 2 Understands Earth's composition and structure

S6.2.1  Knows that the Earth is comprised of layers including a core, mantle, lithosphere, hydrosphere, and atmosphere

S6.2.2 Knows components of soil and other factors that influence soil texture, fertility, and resistance to erosion 

· plant roots and debris

· bacteria

· fungi

· worms

· rodents

S6.2.3 Knows that the Earth's crust is divided into plates that move at extremely slow rates in response to movements in the mantle
S6.2.4 Knows how successive layers of sedimentary rock and the fossils contained within them can be used to confirm the age, history, and changing life forms of the Earth, and how this evidence is affected by the folding, breaking, and uplifting of layers

S6.2.5 Knows that fossils provide important evidence of how environmental conditions have changed on the Earth over time

· changes in atmospheric composition 
· movement of lithospheric plates 
· impact of an asteroid or comet

Standard 3 Understands the composition and structure of the universe and the Earth's place in it

S6.3.1  Knows characteristics and movement patterns of the nine planets in our Solar System 

· planets differ in size, composition, and surface features

· planets move around the Sun in elliptical orbits

· some planets have moons, rings of particles, and other satellites orbiting them
S6.3.2  Knows how the regular and predictable motions of the Earth and Moon explain phenomena on Earth 

· the day, the year, phases of the Moon, eclipses, tides, shadows

S6.3.3 Knows that gravitational force keeps planets in orbit around the Sun and moons in orbit around the planets

S63.4 Knows that the universe consists of many billions of galaxies (each containing many billions of stars) and that incomprehensible distances (measured in light years) separate these galaxies and stars from one another and from the Earth

S6.3.5  Knows that the planet Earth and our Solar System appear to be somewhat unique  although similar systems might yet be discovered in the universe
· the Earth is the only celestial body known to support life
Life Sciences

Standard 4 Understands the principles of heredity and related concepts

None selected

Standard 5 Understands the structure and function of cells and organisms

None selected
Standard 6 Understands relationships among organisms and their physical environment

S6.6.1  Knows that all individuals of a species that exist together at a given place and time make up a population, and all populations living together and the physical factors with which they interact compose an ecosystem

S6.6.2  Knows factors that affect the number and types of organisms an ecosystem can support

· available resources

· abiotic factors such as quantity of light and water, range of temperatures, and soil composition

· disease

· competition from other organisms within the ecosystem

· predation
S6.6.3  Knows ways in which organisms interact and depend on one another through food chains and food webs in an ecosystem 

· producer/consumer, predator/prey, parasite/host, relationships that are mutually beneficial or competitive
S6.6.4  Knows how energy is transferred through food webs in an ecosystem 

· energy enters ecosystems as sunlight, and green plants transfer this energy into chemical energy through photosynthesis

· this chemical energy is passed from organism to organism

· animals get energy from oxidizing their food, releasing some of this energy as heat
S6.6.5  Knows how matter is recycled within ecosystems 

· matter is transferred from one organism to another repeatedly, and between organisms and their physical environment

· the total amount of matter remains constant, even though its form and location change

Standard 7 Understands biological evolution and the diversity of life

S6.7.1  Knows ways in which living things can be classified 

· taxonomic groups of plants, animals, and fungi

· groups based on the details of organisms' internal and external features

· groups based on functions served within an ecosystem such as producers, consumers, and decomposers

Physical Sciences

Standard 8 Understands the structure and properties of matter

None selected

Standard 9 Understands the sources and properties of energy

S6.9.1  Knows that energy is a property of many substances 

· heat energy is in the disorderly motion of molecules and in radiation

· chemical energy is in the arrangement of atoms

· mechanical energy is in moving bodies or in elastically distorted shapes

· electrical energy is in the attraction or repulsion between charges
S6.9.2  Understands the law of conservation of energy 

· energy cannot be created or destroyed but only changed from one form to another
S6.9.3  Knows that heat energy flows from warmer materials or regions to cooler ones through conduction, convection, and radiation

S6.9.4  Knows how the Sun acts as a major source of energy for changes on the Earth's surface 

· the Sun loses energy by emitting light

· some of this light is transferred to the Earth in a range of wavelengths including visible light, infrared radiation, and ultraviolet radiation

S6.9.5  Knows that electrical circuits provide a means of transferring electrical energy to produce heat, light, sound, and chemical changes

S6.9.6  Knows that most chemical and nuclear reactions involve a transfer of energy 

· heat

· light

· mechanical motion 
· electricity
Standard 10 Understands forces and motion

S6.10.1  Understands general concepts related to gravitational force 

· every object exerts gravitational force on every other object

· this force depends on the mass of the objects and their distance from one another
· gravitational force is hard to detect unless at least one of the objects, such as the Earth, has a lot of mass
S6.10.2  Knows that just as electric currents can produce magnetic forces, magnets can cause electric currents

Nature of Science

Standard 11 Understands the nature of scientific knowledge

S6.11.1  Knows that an experiment must be repeated many times and yield consistent results before the results are accepted as correct

S6.11.2  Understands the nature of scientific explanations 

· use of logically consistent arguments

· emphasis on evidence

· use of scientific principles, models, and theories

· acceptance or displacement of explanations based on new scientific evidence
S6.11.3  Knows that all scientific ideas are tentative and subject to change and improvement in principle, but for most core ideas in science, there is much experimental and observational confirmation

Standard 12 Understands the nature of scientific inquiry

S6.12.1  Knows that there is no fixed procedure called "the scientific method," but that investigations involve systematic observations, carefully collected, relevant evidence, logical reasoning, and some imagination in developing hypotheses and explanations

S6.12.2  Understands that questioning, response to criticism, and open communication are integral to the process of science 

· scientists often differ with one another about the interpretation of evidence or theory in areas where there is not a great deal of understanding

· scientists acknowledge conflicting interpretations and work towards finding evidence that will resolve the disagreement
S6.12.3  Designs and conducts a scientific investigation 

· formulates hypotheses

· designs and executes investigations

· interprets data

· synthesizes evidence into explanations

· proposes alternative explanations for observations

· critiques explanations and procedures
S6.12.4  Knows that observations can be affected by bias 

· strong beliefs about what should happen in particular circumstances can prevent the detection of other results

S6.12.5  Uses appropriate tools (including computer hardware and software) and techniques to gather, analyze, and interpret scientific data

S6.12.6  Establishes relationships based on evidence and logical argument 

· provides causes for effects

S6.12.7  Knows that scientific inquiry includes evaluating results of scientific investigations, experiments, observations, theoretical and mathematical models, and explanations proposed by other scientists 

· reviewing experimental procedures

· examining evidence

· identifying faulty reasoning

· identifying statements that go beyond the evidence

· suggesting alternative explanations

S6.12.8  Knows possible outcomes of scientific investigations 

· some may result in new ideas and phenomena for study

· some may generate new methods or procedures for an investigation

· some may result in the development of new technologies to improve the collection of data

· some may lead to new investigations

Standard 13 Understands the scientific enterprise

S6.13.1  Knows that people of all backgrounds and with diverse interests, talents, qualities, and motivations engage in fields of science and engineering; some of these people work in teams and others work alone, but all communicate extensively with others

S6.13.2  Knows that the work of science requires a variety of human abilities, qualities, and habits of mind 

· reasoning, insight, energy, skill, creativity, intellectual honesty, tolerance of ambiguity, skepticism, openness to new ideas

S6.13.3  Knows various settings in which scientists and engineers may work 

· colleges and universities, businesses and industries, research institutes, government agencies
S6.13.4  Understands ethics associated with scientific study 

· potential subjects must be fully informed of the risks and benefits associated with the research and their right to refuse to participate

· potential subjects must be fully informed of possible risks to community and property
S6.13.5  Knows that throughout history, many scientific innovators have had difficulty breaking through accepted ideas of their time to reach conclusions that are now considered to be common knowledge

S6.13.6  Knows ways in which science and society influence one another 

· scientific knowledge and the procedures used by scientists influence the way many individuals think about themselves, others, and the environment

· societal challenges often inspire questions for scientific research

· social and economic forces strongly influence which science research programs are pursued and funded 

