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	GI SCHOOL 
	D-SCI-S&B-6-8

	
	STANDARDS & BENCHMARKS (Middle School Multiple)

SCIENCE 6-8
	V. 03 June 2011



	SUBJECT: SCIENCE

	EARTH SCIENCE STANDARDS 1,2,3

	Standard 1 - Understands atmospheric processes and the water cycle. 

	GRADE 6
	GRADE 7
	GRADE 8

	6.1.1 Knows the composition and structure of the Earth's atmosphere (e.g., temperature and pressure in different layers of the atmosphere, circulation of air masses)

6.1.2 Knows that the Sun is the principle energy source for phenomena on the Earth's surface (e.g., winds, ocean currents, the water cycle, plant growth)
6.1.3 Knows factors that can impact the Earth's climate (e.g., changes in the composition of the atmosphere; changes in ocean temperature; geological shifts such as meteor impacts, the advance or retreat of glaciers, or a series of volcanic eruptions)
6.1.4 Knows how the tilt of the Earth's axis and the Earth's revolution around the Sun affect seasons and weather patterns (i.e., heat falls more intensely on one part or another of the Earth's surface during its revolution around the Sun)
	7.1.1 Knows the processes involved in the water cycle (e.g., evaporation, condensation, precipitation, surface run-off, percolation) and their effects on climatic patterns.

7.1.2 Knows that the Sun is the principle energy source for phenomena on the Earth's surface (e.g., winds, ocean currents, the water cycle, plant growth)

7.1.3 Knows factors that can impact the Earth's climate (e.g., changes in the composition of the atmosphere; changes in ocean temperature; geological shifts such as meteor impacts, the advance or retreat of glaciers, or a series of volcanic eruptions)

7.1.4 Knows the properties that make water an essential component of the Earth system (e.g., its ability to act as a solvent, its ability to remain a liquid at most Earth temperatures)
	8.1.1 


	Standard 2 - Understands Earth's composition and structure.

	GRADE 6
	GRADE 7
	GRADE 8

	6.2.1 Knows processes involved in the rock cycle (e.g., old rocks at the surface gradually weather and form sediments that are buried, then compacted, heated, and often recrystallized into new rock; this new rock is eventually brought to the surface by the forces that drive plate motions, and the rock cycle continues)

6.2.2 Knows that sedimentary, igneous, and metamorphic rocks contain evidence of the minerals, temperatures, and forces that created them.
	7.2.1 Knows components of soil and other factors that influence soil texture, fertility, and resistance to erosion (e.g., plant roots and debris, bacteria, fungi, worms, rodents)

7.2.2 Knows processes involved in the rock cycle (e.g., old rocks at the surface gradually weather and form sediments that are buried, then compacted, heated, and often recrystallized into new rock; this new rock is eventually brought to the surface by the forces that drive plate motions, and the rock cycle continues)

7.2.3 Knows that weathering results in soil (erosion and deposition)

7.2.4 Knows the effects of gravity, glaciers and wind on the land.

7.2.5 Knows de development of rivers and streams in relation of the rock cycle.

7.2.6 Knows how soil is formed from weathered rock.

7.2.7 Knows that human cause soil loss.
	8.2.1 Knows the ways in which the Earth’s surface is constantly changing (for example, plate tectonics, earthquakes, volcanoes, mountain building, and island formation).

8.2.2 Knows how land forms are created through a combination of constructive and destructive forces (e.g., constructive forces such as crustal deformation, volcanic eruptions, and deposition of sediment; destructive forces such as weathering and erosion)

8.2.3 Knows that the Earth's crust is divided into plates that move at extremely slow rates in response to movements in the mantle.

8.2.4 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.

8.2.5 Knows that fossils provide important evidence of how environmental conditions have changed on the Earth over time (e.g., 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.

	GRADE 6
	GRADE 7
	GRADE 8

	6.3.1 
	7.3.1 
	8.3.1 


LIFE SCIENCE STANDARDS 4,5,6,7
	Standard 4 - Understands the principles of heredity and related concepts. 

	GRADE 6
	GRADE 7
	GRADE 8

	6.4.1 
	7.4.1 Knows that reproduction is a characteristic of all living things and is essential to the continuation of a species.

7.4.2 Knows that for sexually reproducing organisms, a species comprises all organisms that can mate with one another to produce fertile offspring.

7.4.3 Understands asexual and sexual reproduction (e.g., in asexual reproduction, all the genes come from a single parent; in sexual reproduction, an egg and sperm unite and half of the genes come from each parent, so the offspring is never identical to either of its parents; sexual reproduction allows for greater genetic diversity; asexual reproduction limits the spread of disadvantageous characteristics through a species)

7.4.4 Knows that the characteristics of an organism can be described in terms of a combination of traits; some traits are inherited and others result from interactions with the environment.
	8.4.1 


	Standard 5 - Understands the structure and function of cells and organisms.

	GRADE 6
	GRADE 7
	GRADE 8

	6.5.1 Knows that all organisms are composed of cells, which are the fundamental units of life; most organisms are single cells, but other organisms (including humans) are multicellular.

6.5.2 Knows that cells convert energy obtained from food to carry on the many functions needed to sustain life (e.g., cell growth and division, production of materials that the cell or organism needs)

6.5.3 Knows the levels of organization in living systems, including cells, tissues, organs, organ systems, whole organisms, ecosystems, and the complementary nature of structure and function at each level.

6.5.4 Knows that organisms can react to internal and environmental stimuli through behavioral response (e.g., plants have tissues and organs that react to light, water, and other stimuli; animals have nervous systems that process and store information from the environment), which may be determined by heredity or from past experience.
	7.5.1 Knows the levels of organization in living systems, including cells, tissues, organs, organ systems, whole organisms, ecosystems, and the complementary nature of structure and function at each leve

7.5.2 Knows that multicellular organisms have a variety of specialized cells, tissues, organs, and organ systems that perform specialized functions (e.g., digestion, respiration, reproduction, circulation, excretion, movement, control and coordination, protection from disease)

7.5.3 Knows that organisms have a great variety of body plans and internal structures that serve specific functions for survival (e.g., digestive structures in vertebrates, invertebrates, unicellular organisms, and plants)

7.5.4 Knows that organisms can react to internal and environmental stimuli through behavioral response (e.g., plants have tissues and organs that react to light, water, and other stimuli; animals have nervous systems that process and store information from the environment), which may be determined by heredity or from past experience.
	8.5.1 Knows the role that hydrocarbons and related compounds play in the functioning and maintenance of organisms.
8.5.2 Understands how macromolecules such as proteins, lipids, carbohydrates, and nucleic acids are constructed from simpler molecules, and that they important as an energy source, building material, hormonal precursor, and storage mechanism.
8.5.3 Understands the processes of photosynthesis, wherein chloroplasts in plant cells use energy from sunlight to combine molecules of carbon dioxide and water into complex, energy – rich organic compounds and release oxygen to the environment.
8.5.4 Comprehends that plants perform respiration to extract the chemical energy from compounds created in photosynthesis to fuel the vital processes that occur in their cells.
8.5.5 Knows the difference between spores and seeds in plant reproduction.
8.5.6 Knows the life cycles of non – flowering and flowering plants.
8.5.7 Knows that flower is the reproductive body of a vascular plant and that it is adapted for pollination.


	Standard 6 - Understands relationships among organisms and their physical environment.

	GRADE 6
	GRADE 7
	GRADE 8

	6.6.1 
	7.6.1 Knows how the system of the human body and how they function.
7.6.2 Knows how the amount of life an environment can support is limited by the availability of matter and energy and the ability of the ecosystem to recycle materials

7.6.3 Knows that as matter and energy flow through different levels in living systems and between living systems and the physical environment, chemical elements like carbon and nitrogen are recombined in different ways.

7.6.4 Knows ways in which humans can alter the equilibrium of ecosystems through population growth, destruction of habitat, pollution, and more, causing potentially irreversible effects.

7.6.5 Understands the factors which affect the relationships among individuals, populations, communities, and biomes such as symbiosis (mutualism, commensalisms, parasitism, competition and predation), food chains, and food webs.

7.6.6 Lists ways in which certain types of pollution affect health and life span, the extinction of other animal and plant species, and the accelerated change to the environment leading to habitat loss or the creation of new habitats.

7.6.7 Describes environmental problems such as:  Pollution and biological magnification of toxic substances facing the planet, and generates possible solutions.

7.6.8 Understands the concept of recycling and how it can contribute to reducing the impact of pollution.


	8.6.1 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.

8.6.2 Knows factors that affect the number and types of organisms an ecosystem can support (e.g., 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)

8.6.3 Knows ways in which organisms interact and depend on one another through food chains and food webs in an ecosystem (e.g., producer/consumer, predator/prey, parasite/host, relationships that are mutually beneficial or competitive)

8.6.4 Knows how change in one part of an ecosystem will affect other parts of the ecosystem.

8.6.5 Knows how energy is transferred through food webs in an ecosystem (e.g., 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)

8.6.6 Knows how matter is recycled within ecosystems (e.g., 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)

8.6.7 Understands that changes on the surface of the Earth affect living systems and that a change in the environment affects the quality of life in different ways for different organisms.

8.6.8 Knows positive and negative consequences of human action on the Earth’s systems (for example, farming, transportation, mining, manufacturing).

8.6.9 Knows ways to conserve and recycle resources.


	Standard 7 - Understands biological evolution and the diversity of life.

	GRADE 6
	GRADE 7
	GRADE 8

	6.7.1 
	7.7.1  
	8.7.1 


PHYSICAL SCIENCE STANDARDS 8,9,10
	Standard 8 - Understands the structure and properties of matter. 

	GRADE 6
	GRADE 7
	GRADE 8

	6.8.1 Knows that energy is a property of many substances (e.g., 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)

6.8.2 Understands the law of conservation of energy (i.e., energy can not be created or destroyed but only changed from one form to another)

6.8.3 Knows that heat energy flows from warmer materials or regions to cooler ones through conduction, convection, and radiation.

6.8.4 Knows that most chemical and nuclear reactions involve a transfer of energy (e.g., heat, light, mechanical motion, electricity)
	7.8.1 Knows the difference the concept of kinetic energy of matter

7.8.2 Knows that energy is a property of many substances (e.g., 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)


	8.8.1 Knows that matter is made up of tiny particles called atoms, and different arrangements of atoms into groups compose all substances.

8.8.2 Understands that most of the atom is empty space, the mass of an atom is concentrated in the nucleus where the protons and neutrons are located, while electrons exist in areas of probability outside of the nucleus.

8.8.3 Knows that matter is mostly neutral, but that particles can attain a positive or negative charge by the gain or loss of electrons and that charged particles and objects will attract or repel each other.

8.8.4 Knows that when electrons are transferred from one substance to another, the properties of both substances may change.

8.8.5 Understands that there is an energy difference between an electron near the nucleus and one further away.

8.8.6 Determinates the mass number and atomic number of an atom from the number of protons and neutrons and the charge of an ion by comparing the number of protons and electrons associated with it.

8.8.7 Knows that atoms often combine to form a molecule, the smallest particle of a substance that retains its properties.

8.8.8 Knows that substances containing only one kind of atom are elements and do not break down by normal laboratory reactions (e.g., heating, exposure to electric current, reaction with acids); over 100 different elements exist.

8.8.9 Knows that many elements can be grouped according to similar properties (e.g., highly reactive metals, less-reactive metals, highly reactive nonmetals, almost completely nonreactive gases)

8.8.10 Knows that substances react chemically in characteristic ways with other substances to form new substances (compounds) with different characteristic properties.

8.8.11 Knows factors that influence reaction rates (e.g., types of substances involved, temperature, concentration of reactant molecules, amount of contact between reactant molecules)


	Standard 9 - Understands the sources and properties of energy.

	GRADE 6
	GRADE 7
	GRADE 8

	6.9.1  
	7.9.1 Knows that electrical circuits provide a means of transferring electrical energy to produce heat, light, sound, and chemical changes.

7.9.2 Knows how the Sun acts as a major source of energy for changes on the Earth's surface (i.e., 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)

7.9.3 Knows that most chemical and nuclear reactions involve a transfer of energy (e.g., heat, light, mechanical motion, electricity)

7.9.4 Knows that vibrations (e.g., sounds, earthquakes) move at different speeds in different materials, have different wavelengths, and set up wave-like disturbances that spread away from the source.

7.9.5 Knows ways in which light interacts with matter (e.g., transmission, including refraction; absorption; scattering, including reflection)

7.9.6 Knows that only a narrow range of wavelengths of electromagnetic radiation can be seen by the human eye; differences of wavelength within that range of visible light are perceived as differences in color.
7.9.7 Understands how fossils fuels are formed in the Earth, why they are nonrenewable, and the advantages and disadvantages of their use.

7.9.8 Knows that some resources are renewable and others are nonrenewable.
	8.9.1 Understands how fossils fuels are formed in the Earth, why they are nonrenewable, and the advantages and disadvantages of their use.

8.9.2 Knows that some resources are renewable and others are nonrenewable.

8.9.3 Knows the difference between potential and kinetic energy and ways to change energy from potential to kinetic.


	Standard 10 - Understands forces and motion.

	GRADE 6
	GRADE 7
	GRADE 8

	6.10.1 Understands general concepts related to gravitational force (e.g., 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)

6.10.2 Knows that an object's motion can be described and represented graphically according to its position, direction of motion, and speed.

6.10.3 Understands effects of balanced and unbalanced forces on an object's motion (e.g., if more than one force acts on an object along a straight line, then the forces will reinforce or cancel one another, depending on their direction and magnitude; unbalanced forces such as friction will cause changes in the speed or direction on an object's motion)

6.10.4 Knows that an object that is not being subjected to a force will continue to move at a constant speed and in a straight line.
	7.10.1  
	8.10.1 Understands general concepts related to gravitational force (e.g., 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)

8.10.2 Understands that as objects fall to earth, speed increases until they reach terminal velocity.

8.10.3 Knows that an object's motion can be described and represented graphically according to its position, direction of motion, and speed.

8.10.4 Knows that speed, velocity, and acceleration can be used calculated, estimated, and defined.

8.10.5 Understands effects of balanced and unbalanced forces on an object's motion (e.g., if more than one force acts on an object along a straight line, then the forces will reinforce or cancel one another, depending on their direction and magnitude; unbalanced forces such as friction will cause changes in the speed or direction on an object's motion)

8.10.6 Understands that an object in motion will continue at a constant speed and in a straight line until acted upon by a force and that an object at rest will remain at rest until acted upon by a force.

8.10.7 Knows that the overall effect of a force can be predicted.

8.10.8 Recognizes the forces that act on a given object (e.g., gravity, magnetism, friction, buoyancy, tension).


THE NATURE OF SCIENCE STANDARDS 11,12,13
	Standard 11 - Understands the nature of scientific knowledge. 

	GRADE 6
	GRADE 7
	GRADE 8

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

6.11.2 Understands the nature of scientific explanations (e.g., 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)

6.11.3 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.
	7.11.1 Knows that an experiment must be repeated many times and yield consistent results before the results are accepted as correct.

7.11.2 Understands the nature of scientific explanations (e.g., 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)

7.11.3 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.
	8.11.1 Knows that an experiment must be repeated many times and yield consistent results before the results are accepted as correct.

8.11.2 Understands the nature of scientific explanations (e.g., 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)

8.11.3 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.

	GRADE 6
	GRADE 7
	GRADE 8

	6.12.1 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.

6.12.2 Understands that questioning, response to criticism, and open communication are integral to the process of science (e.g., 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)

6.12.3 Designs and conducts a scientific investigation (e.g., formulates hypotheses, designs and executes investigations, interprets data, synthesizes evidence into explanations, proposes alternative explanations for observations, critiques explanations and procedures)

6.12.4 Knows that observations can be affected by bias (e.g., strong beliefs about what should happen in particular circumstances can prevent the detection of other results)

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

6.12.6 Establishes relationships based on evidence and logical argument (e.g., provides causes for effects)

6.12.7 Knows that scientific inquiry includes evaluating results of scientific investigations, experiments, observations, theoretical and mathematical models, and explanations proposed by other scientists (e.g., reviewing experimental procedures, examining evidence, identifying faulty reasoning, identifying statements that go beyond the evidence, suggesting alternative explanations)

6.12.8 Knows possible outcomes of scientific investigations (e.g., 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)
	7.12.1 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.

7.12.2 Understands that questioning, response to criticism, and open communication are integral to the process of science (e.g., 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)

7.12.3 Designs and conducts a scientific investigation (e.g., formulates hypotheses, designs and executes investigations, interprets data, synthesizes evidence into explanations, proposes alternative explanations for observations, critiques explanations and procedures)

7.12.4 Knows that observations can be affected by bias (e.g., strong beliefs about what should happen in particular circumstances can prevent the detection of other results)

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

7.12.6 Establishes relationships based on evidence and logical argument (e.g., provides causes for effects)

7.12.7 Knows that scientific inquiry includes evaluating results of scientific investigations, experiments, observations, theoretical and mathematical models, and explanations proposed by other scientists (e.g., reviewing experimental procedures, examining evidence, identifying faulty reasoning, identifying statements that go beyond the evidence, suggesting alternative explanations)

7.12.8 Knows possible outcomes of scientific investigations (e.g., 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)
	8.12.1 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.

8.12.2 Understands that questioning, response to criticism, and open communication are integral to the process of science (e.g., 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)

8.12.3 Designs and conducts a scientific investigation (e.g., formulates hypotheses, designs and executes investigations, interprets data, synthesizes evidence into explanations, proposes alternative explanations for observations, critiques explanations and procedures)

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

8.12.5 Establishes relationships based on evidence and logical argument (e.g., provides causes for effects)

8.12.6 Knows that scientific inquiry includes evaluating results of scientific investigations, experiments, observations, theoretical and mathematical models, and explanations proposed by other scientists (e.g., reviewing experimental procedures, examining evidence, identifying faulty reasoning, identifying statements that go beyond the evidence, suggesting alternative explanations)

8.12.7 Knows possible outcomes of scientific investigations (e.g., 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.

	GRADE 6
	GRADE 7
	GRADE 8

	6.13.1 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.

6.13.2 Knows that the work of science requires a variety of human abilities, qualities, and habits of mind (e.g., reasoning, insight, energy, skill, creativity, intellectual honesty, tolerance of ambiguity, skepticism, openness to new ideas)

6.13.3 Knows various settings in which scientists and engineers may work (e.g., colleges and universities, businesses and industries, research institutes, government agencies)

6.13.4 Understands ethics associated with scientific study (e.g., 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)

6.13.5 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.

6.13.6 Knows ways in which science and society influence one another (e.g., 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)
	7. 13. 1
	8.13.1 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.

8.13.2 Knows that the work of science requires a variety of human abilities, qualities, and habits of mind (e.g., reasoning, insight, energy, skill, creativity, intellectual honesty, tolerance of ambiguity, skepticism, openness to new ideas)

8.13.3 Knows various settings in which scientists and engineers may work (e.g., colleges and universities, businesses and industries, research institutes, government agencies)

8.13.4 Understands ethics associated with scientific study (e.g., 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)

8.13.5 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.

8.13.6 Knows ways in which science and society influence one another (e.g., 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)


Changes with regards to previous version:

Updated benchmarks in all grade levels.
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