NAEP Alignment with WV CSOs

Science, Grade 8


TABLE 2

	NAEP Science Content
	WV CSO Match
	Alignment

NAEP to  CSO

	Physical Science 
	
	

	Topic: Matter
	
	

	Subtopic: Properties of Matter: From physical properties common to all objects and substances and physical properties common to solids, liquids and gases (4) to chemical properties, particulate nature of matter, and the Periodic Table of Elements (8) to characteristics of sub-atomic particles and atomic structure (12). 
	

	(P8.1) Properties of solids, liquids, and gases are explained by a model of matter that is composed of tiny particles in motion.
	SC.O.7.2.17 describe the movement of individual particles and verify the conservation of matter during the phase changes (e.g., melting, boiling, or freezing).

SC.O.8.2.15 evaluate the variations in diffusion rates and examine the effect of changing temperatures.
	yes

	(P8.2) Chemical properties of substances are explained by the structure of atoms and molecules.
	SC.O.8.2.13 calculate the number of protons, neutrons, and electrons and use the information to construct a Bohr model of the atom.

SC.O.8.2.14 classify elements into their families based upon their valence electrons.
	yes

	(P8.3) All substances are composed of one or more of approximately one hundred elements. The Periodic Table organizes the elements into families of elements with similar properties.
	SC.O.5.2.11 using the periodic table, identify common elements according to their symbols.
SC.O.6.2.13 using the periodic table, identify the symbols of elements as solids, liquids, and gases; metals or nonmetals.

SC.O.8.2.11 use the periodic table to locate and classify elements as metallic, non-metallic or metalloid.
	yes

	(P8.4) Elements are a class of substances composed of a single kind of atom. Compounds are a class of substances made up of molecules composed of two or more atoms of two or more different elements. Each element and compound has physical and chemical properties, such as boiling point, density, color, and conductivity, which are independent of the amount of the sample. 10*
	SC.O.5.2.10 recognize that elements are composed of only one type of matter.

SC.O.5.2.12 through experimentation, identify substances by their relative densities (mass/volume=density).
SC.O.6.2.10 classify and investigate properties and processes (changes) as either physical or chemical.

SC.O.6.2.14 describe the composition and properties of matter (e.g., particles, malleability, melting point, density, inertia, or specific heat).

(no compounds references)
	partial

	(P8.5) Substances are classified according to their physical and chemical properties. Metals and acids are examples of such classes. Metals are a class of elements that exhibit common physical properties such as conductivity and common chemical properties such as interacting with non-metals to produce salts. Acids are a class of compounds that exhibit common chemical properties including a sour taste, characteristic color changes with litmus and other acid/base indicators, and the tendency to react with bases to produce a salt and water.
	SC.O.6.2.10 classify and investigate properties and processes (changes) as either physical or chemical.

SC.O.6.2.12  
use indicators to classify substances as acidic, basic or neutral. 

SC.O.6.2.14 describe the composition and properties of matter (e.g., particles, malleability, melting point, density, inertia, or specific heat).
SC.O.7.2.14 examine the differences in types of solutions (e.g., solutes and solvents, relative concentrations, conductivity, pH).

SC.O.7.2.15 examine chemical reactions involving acids and bases by monitoring color changes of indicator(s) and identifying the salt formed in the neutralization reaction.
	yes

	Subtopic: Changes in Matter: From changes of state (4) to physical and chemical changes and conservation of mass (8) to particulate nature of matter, unique physical characteristics of water, and changes at the atomic and molecular level during chemical changes (12). 
	

	(P8.6) Changes of state are explained by a model of matter composed of tiny particles that are in motion. When substances undergo changes of state, neither atoms nor molecules themselves are changed in structure. Mass is conserved when substances undergo changes of state.
	SC.O.5.2.09 explain that the mass of a material is conserved whether it is together, in parts, or in a different state.

SC.O.7.2.17 describe the movement of individual particles and verify the conservation of matter during the phase changes (e.g., melting, boiling, or freezing).

	yes

	(P8.7) Chemical changes occur when two substances, elements, or compounds interact and produce one or more different substances, whose physical and chemical properties are different from the reacting substances. When substances undergo chemical change, the number and kinds of atoms in the reactants is the same as the number and kinds of atoms in the products. Mass is conserved when substances undergo chemical change. The mass of the reactants is the same as the mass of the products.
	SC.O.5.2.09 explain that the mass of a material is conserved whether it is together, in parts, or in a different state.

SC.O.6.2.10 classify and investigate properties and processes (changes) as either physical or chemical.

SC.O.7.2.16 write word equations to describe chemical reactions.

SC.O.7.2.23 explain conservation of matter and energy and investigate the different forms of energy (e.g., mechanical, potential, kinetic, or gravitational).

SC.O.8.2.16 conduct and classify chemical reactions by reaction type (e.g., synthesis, decomposition, single replacement or double replacement); energy type (e.g., endothermic and exothermic); and write word equations for the chemical reactions.
	yes

	Topic: Energy
	
	

	Subtopic: Forms of Energy: From examples of forms of energy (4) to kinetic energy, potential energy, and light energy from the sun (8) to nuclear energy and waves (12).
	

	(P8.8) Objects and substances in motion have kinetic energy. For example, a moving baseball can break a window; water flowing down a stream moves pebbles and floating objects along with it.
	SC.O.7.2.23 explain conservation of matter and energy and investigate the different forms of energy (e.g., mechanical, potential, kinetic, or gravitational).
	yes

	(P8.9) Three forms of potential energy are gravitational, elastic, and chemical.  Gravitational potential energy changes in a system as the relative position of objects are changed.  Objects can have elastic potential energy due to their compression, or chemical potential energy due to the nature and arrangement of the atoms.  
	SC.O.7.2.23 explain conservation of matter and energy and investigate the different forms of energy (e.g., mechanical, potential, kinetic, or gravitational).


	yes

	(P8.10) Energy is transferred from place to place. Light energy from the sun travels through empty space to Earth (radiation). Thermal energy travels from a flame through the metal of a cooking pan to the water in the pan (conduction). Air warmed by a fireplace moves around a room (convection). Waves, including sound and seismic waves, waves on water, and light waves, have energy and transfer energy when they interact with matter.
	SC.O.6.2.15 investigate the properties of the electromagnetic spectrum (e.g., wavelengths, frequencies, visible light); relate wavelengths and/or frequencies to position on the electromagnetic spectrum (e.g., colors, x-ray). 

SC.O.6.2.18 describe the flow of heat between objects (e.g., hot air rises, or absorption and release of heat by metals).
SC.O.7.2.27  examine the effects of the sun’s energy on oceans and weather (e.g., air masses, or convection currents).

(no conduction, convection, radiation comparisons, limited energy transfer references- no seismic, sound, or water waves)
	partial

	(P8.11) A tiny fraction of the light energy from the sun reaches Earth. Light energy from the sun is Earth’s primary source of energy, heating Earth surfaces and providing the energy that results in wind, ocean currents, and storms.
	SC.O.7.2.27  examine the effects of the sun’s energy on oceans and weather (e.g., air masses, or convection currents).

(no “tiny amount,” no “primary source”;  does not elude to other sources of heat for Earth. ) 
	partial

	Subtopic: Energy Conversions and Conservation: From electrical circuits (4) to energy conversions and conservation of energy (8) to translational, rotational, and vibrational energy of atoms and molecules, and chemical and nuclear reactions (12).
	

	(P8.12) When energy is transferred from one system to another, the quantity of energy before transfer equals the quantity of energy after the transfer.  For example, as an object falls, its potential energy decreases as its speed, and consequently, its kinetic energy increases.  While an object is falling, some of the objects energy is transferred to the medium through which it falls, setting the medium into motion and heating it.  
	SC.O.7.2.23 explain conservation of matter and energy and investigate the different forms of energy (e.g., mechanical, potential, kinetic, or  gravitational).

SC.O.8.2.21 relate the conservation of energy theory to energy transformations (e.g., electrical/heat, or mechanical/heat). 
	yes

	(P8.13)  Nuclear reactions take place in the sun.  In plants, light from the sun is transferred to oxygen and carbon compounds, which, in combination, have chemical potential energy (photosynthesis).
	SC.O.5.2.02 identify and explain common energy conversions in cycles of matter including photosynthesis and the carbon dioxide cycle.

SC.O.8.2.18 examine the various sources of energy (e.g., fossil fuels, wind, solar, geothermal, nuclear, biomass).
	yes

	Topic: Motion
	
	

	Subtopic: Motion at the Macroscopic Level: From qualitative descriptions of position and motion (4) to speed as a quantitative description of motion and graphical representations of speed (8) to velocity and acceleration as quantitative descriptions of motion and the representation of linear velocity and acceleration in tables and graphs (12).
	

	(P8.14) An object’s motion can be described by its speed and the direction in which it is moving. An object’s position can be measured and graphed as a function of time. An object’s speed can be measured and graphed as a function of time. 
	SC.O.7.2.24 perform experiments with simple machines to demonstrate the relationship between forces and distance; use vectors to represent motion.
SC.O.8.2.23 graph and interpret the relationships of distance versus time, speed versus time, and acceleration versus time.

SC.O.8.2.24 describe Newton’s Laws of Motion; identify examples, illustrate qualitatively and quantitatively drawing vector examples
	yes

	Subtopic: Forces Affecting Motion: From the association of changes in motion with forces and the association of objects falling toward Earth with gravitational force (4) to qualitative descriptions of magnitude and direction as characteristics of forces, addition of forces, contact forces, forces that act at a distance, and net force on an object and its relationship to the object’s motion (8) to quantitative descriptions of universal gravitational and electric forces, and relationships among force, mass, and acceleration (12).
	

	(P8.15) Some forces between objects act when the objects are in direct contact or when they are not touching.  Magnetic, electrical, and gravitational forces can act at a distance. 
	SC.O.5.2.15 investigate the properties of an electromagnet by selecting appropriate materials, designing and testing an electromagnet, and evaluating differences in design.

SC.O.5.2.16 describe how the variables of gravity and friction affect the motion of objects.
SC.O.6.2.20 correlate the relationship of mass to gravitational force (e.g., larger the mass the larger the gravitational force, or the closer the objects the stronger the force).

SC.O.7.2.25 explain the effect of gravity on falling objects (e.g., g = 9.8m/s2, object dropped on earth and on moon).
	yes

	(P8.16) Forces have magnitude and direction. Forces can be added. The net force on an object is the sum of all the forces acting on the object. A net force greater than zero on an object changes the object's motion; that is, the object’s speed and/or direction of motion changes. A net force of zero on an object does not change the object’s motion; that is, the object remains at rest or continues to move at a constant speed in a straight line. 
	SC.O.6.2.22 apply the effects of balanced and unbalanced forces on motion of objects.
SC.O.8.2.22 quantitatively represent work, power, pressure (e.g., Work=Force x distance, Power=Work/time, or pressure=force/area) from collected data.

SC.O.8.2.24 describe Newton’s Laws of Motion; identify examples, illustrate qualitatively and quantitatively drawing vector examples
	yes

	Life Science 
	
	

	Topic: Structures and Functions of Living Systems
	
	

	Subtopic: Organization and Development: From basic needs of organisms (4) to the levels of organization of living systems (8) to the chemical basis of living systems (12).
	

	(L8.1) All organisms are composed of cells, from just one to many cells. About two-thirds of the weight of cells is accounted for by water, which gives cells many of their properties.   In multicellular organisms, specialized cells perform specialized functions. Organs and organ systems are composed of cells and function to serve the needs of cells for food, air, and waste removal.  The way in which cells function is similar in all living organisms. 14* 
	SC.O.5.2.04 observe and identify of organisms using a microscope.

SC.O.6.2.06 construct models of plant and animal cells and compare the basic parts (e.g., cytoplasm, cell wall, cell membrane, nucleus, or chloroplasts).
SC.O.7.2.04 compare the level of organization of cells, tissues and organs in living things.

SC.O.8.2.02 examine and describe the structures and functions of cell organelles.

SC.O.8.2.03 explain how the circulatory, respiratory and reproductive systems work together in the human body

SC.O.8.2.04 compare the variations in cells, tissues and organs of the circulatory, respiratory and reproductive systems of different organisms.

(The importance of water is not necessarily included.) 
	partial

	(L8.2)  Following fertilization, cell division produces a small cluster of cells that then differentiate by appearance and function to form the basic tissues of an embryo. 
	SC.O.7.2.03 explain how skeletal, muscular, and integumentary systems work together in the human body

SC.O.7.2.04 compare the level of organization of cells, tissues and organs in living things.

SC.O.8.2.07 demonstrate the basic principles of genetics; introduce Mendel’s law, monohybrid crosses, production of body and sex cells (mitosis/meiosis), genes, chromosomes, and inherited traits.

SC.O.8.2.08 compare patterns of human development to other vertebrates.

(Fertilization, cell differentiation and embryo concepts are implied from meiosis to mitosis and through human development.)
	yes

	Subtopic: Matter and Energy Transformations: From the basic needs of organisms for growth (4) to the role of carbon compounds in growth and metabolism (8) to the chemical basis of matter and energy transformation in living systems (12).
	

	(L8.3) Cells carry out the many functions needed to sustain life. They grow and divide, thereby producing more cells. Food is used to provide energy for the work that cells do and is a source of the molecular building blocks from which needed materials are assembled.  
	SC.O.8.2.02 examine and describe the structures and functions of cell organelles.

SC.O.8.2.05 discuss how living cells obtain the essentials of life through chemical reactions of fermentation, respiration and photosynthesis.

SC.O.8.2.07 demonstrate the basic principles of genetics; introduce Mendel’s law, monohybrid crosses, production of body and sex cells (mitosis/meiosis), genes, chromosomes, and inherited traits.
	yes

	(L8.4)  Plants are producers—they use the energy from light to make sugar molecules from the atoms of carbon dioxide and water. 15*  Plants use these sugars, along with minerals from the soil, to form fats, proteins and carbohydrates. These products can be used immediately, incorporated into the plant’s cells as the plant grows, or stored for later use. 
	SC.O.5.2.08 trace and describe the pathways of the sun’s energy through producers, consumers and decomposers using food webs and pyramids. 

SC.O.8.2.05 discuss how living cells obtain the essentials of life through chemical reactions of fermentation, respiration and photosynthesis.
SC.O.8.2.10 trace matter and energy flow in a food web as it flows from sunlight to producers and consumers, design an environment in which the chemical and energy needs for the growth, reproduction and development of plants are met (e.g., food pyramids, decomposition).

(Specific carbohydrate, fat, and protein building blocks as well as minerals from the soil are not included.) 
	partial

	(L8.5)  All animals, including humans, are consumers, which obtain food by eating other organisms or their products. Consumers break down the structures of the organisms they eat to make the materials they need to grow and function. Decomposers, including bacteria and fungi, use dead organisms or their products to meet their energy needs. 
	SC.O.5.2.08 trace and describe the pathways of the sun’s energy through producers, consumers and decomposers using food webs and pyramids. 

SC.O.8.2.10 trace matter and energy flow in a food web as it flows from sunlight to producers and consumers, design an environment in which the chemical and energy needs for the growth, reproduction and development of plants are met (e.g., food pyramids, decomposition).
	yes

	Subtopic: Interdependence of Living Systems: From the interdependence of organisms (4) to specific types of interdependence (8) to consequences of interdependence (12).
	

	(L8.6) Two types of organisms may interact with one another in several ways: They may be in a producer/consumer, predator/prey, or parasite/host relationship. Or one organism may scavenge or decompose another. Relationships may be competitive or mutually beneficial. Some species have become so adapted to each other that neither could survive without the other.
	SC.O.5.2.06 compare contrast how the different characteristics of plants and animals help them to survive in different niches and environments including adaptations, natural selection, and extinction.

SC.O.5.2.08 trace and describe the pathways of the sun’s energy through producers, consumers and decomposers using food webs and pyramids. 

SC.O.7.2.07 evaluate how the different adaptations and life cycles of plants and animals help them to survive in different niches and environments (e.g., inherited and acquired adaptations).

SC.O.7.2.08 analyze how changes in the environment have led to reproductive adaptations through natural selection.

SC.O.7.2.09 explain how an organism’s behavior response is a combination of heredity and the environment.

SC.O.7.2.11 predict the trends of interdependent populations if one of the limiting factors is changed.

(Several standards are similar to this content, but none specifically include producer/consumer, predator/prey, or parasite/host relationships.)
	partial

	(L8.7) The number of organisms and populations an ecosystem can support depends on the biotic resources available and abiotic factors, such as quantity of light and water, range of temperatures, and soil composition.
	SC.O.5.2.07 through the use of research and technology, explore the extinction of a species due to environmental conditions.

SC.O.6.2.05 examine how abiotic and biotic factors affect the interdependence among organisms.

SC.O.6.2.08 predict changes in populations of organisms due to limiting environmental factors (e.g., food supply, predators, disease, or habitat).
	yes

	(L8.8) All organisms cause changes in the environment where they live. Some of these changes are detrimental to the organisms or other organisms, whereas others are beneficial. 
	SC.O.6.2.09 analyze the ecological consequences of human interactions with the environment (e.g., renewable and non-renewable resources).

SC.O.7.2.12 evaluate the consequences of the introduction of chemicals into the ecosystem (e.g., environmental consequences, human health risks, or mutations).

(The consequences of human changes are considered; the consequences of other organisms causing changes to an environment are not.) 
	partial

	Topic: Changes in Living Systems
	
	

	Subtopic: Heredity and Reproduction: From life cycles (4) to reproduction and the influence of heredity and the environment on an offspring’s characteristics (8) to the molecular basis of heredity (12).
	

	(L8.9) Reproduction is a characteristic of all living systems; because no individual organism lives forever, reproduction is essential to the continuation of every species. Some organisms reproduce asexually. Other organisms reproduce sexually. 
	SC.O.5.2.05 compare variations of plant growth and reproduction.

SC.O.6.2.07 compare growth cycles in different plants (e.g., mosses, ferns, perennials, biennials, woody plants, or herbaceous plants).

SC.O.7.2.10 analyze the differences in the growth, development and reproduction in flowering and non-flowering plants.

SC.O.8.2.06 analyze how behaviors of organisms lead to species continuity (e.g., reproductive/mating behaviors, or s dispersal).
	yes

	(L8.10) The characteristics of organisms are influenced by heredity and environment. For some characteristics inheritance is more important; and for other characteristics, interactions with the environment are more important.
	SC.O.7.2.07 evaluate how the different adaptations and life cycles of plants and animals help them to survive in different niches and environments (e.g., inherited and acquired adaptations).

SC.O.7.2.08 analyze how changes in the environment have led to reproductive adaptations through natural selection.

SC.O.8.2.07 demonstrate the basic principles of genetics; introduce Mendel’s law, monohybrid crosses, production of body and sex cells (mitosis/meiosis), genes, (chromosomes, and inherited traits.

The importance of Inherited characteristics and environmental interactions are not contrasted.) 
	partial

	Subtopic: Evolution and Diversity: From differences and adaptations of organisms (4) to preferential survival and relatedness of organisms (8) to the mechanisms of evolutionary change and the history of life on Earth (12).
	

	(L8.11) Individual organisms with certain traits in particular environments are more likely than others to survive and have offspring. When an environment changes, the advantage or disadvantage of characteristics can change. Extinction of a species occurs when the environment changes and the characteristics of a species are insufficient to allow 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.
	SC.O.5.2.06 compare contrast how the different characteristics of plants and animals help them to survive in different niches and environments including adaptations, natural selection, and extinction.

SC.O.7.2.07 evaluate how the different adaptations and life cycles of plants and animals help them to survive in different niches and environments (e.g., inherited and acquired adaptations).
SC.O.7.2.08 analyze how changes in the environment have led to reproductive adaptations through natural selection.

SC.O.7.2.31 determine the relevant age of rock layers using index fossils and the law of superposition.
SC.O.8.2.06 analyze how behaviors of organisms lead to species continuity (e.g., reproductive/mating behaviors, or s dispersal).

(“Most species that have lived on t Earth no longer exist,” is not addressed.)
	partial

	(L8.12) Similarities among organisms are found in anatomical features, which can be used to infer the degree of relatedness among organisms. In classifying organisms, biologists consider details of internal and external structures to be more important than behavior or general appearance.
	SC.O.5.2.03 identify the structures of living organisms and explain their function 

SC.O.6.2.03 classify living organisms according to their structure and functions.

SC.O.6.2.04 compare the similarities of internal features of organisms, which can be used to infer relatedness.

SC.O.7.2.05 construct simple keys to differentiate among living things with similar characteristics.

SC.O.8.2.09 organize groups of unknown organisms based on observable characteristics (e.g., create dichotomous keys).
	yes

	Earth and Space Science
	
	

	Topic: Earth in Space and Time
	
	

	Subtopic: Objects in the Universe: From patterns in the sky (4) to a model of the solar system (8) to a vision of the universe (12).
	

	(E8.1) In contrast to an earlier theory that Earth is the center of the universe, it is now known that the sun, an average star, is the central and largest body in the solar system. Earth is the third planet from the sun in a system that includes seven other planets and their moons, as well as smaller objects, such as asteroids and comets. 
	SC.0.4.2.32 describe and explain the planets orbital paths
SC.O.8.2.33 describe the origin and orbits of comets, asteroids, and meteoroids.

(Heliocentric and geocentric theory comparisons are not included.)  
	partial

	(E8.2) Gravity is the force that keeps most objects in the solar system in regular and predictable motion. Those motions explain such phenomena as the day, the year, phases of the moon, and eclipses. 
	SC.O.6.2.27 recognize the phases of the moon

SC.O.6.2.28 investigate models of earth-moon-sun relationships (e.g., gravity, time, or tides).

SC.O.7.2.26 describe and compare the causes of tides, surfs and currents.
SC.O.8.2.32 explain phenomena associated with motions in sun-earth-moon system (e.g., eclipses, tides, or seasons).
	yes

	Subtopic: History of Earth: From evidence of change (4) to estimating the timing and sequence of geologic events (8) to theories about Earth’s history (12).
	

	(E8.3) Fossils provide important evidence of how life and environmental conditions have in a given location. 
	SC.O.5.2.19 identify and describe natural landforms and explain how they change and impact weather and climate.

SC.O.5.2.24 explore and explain how fossils and geologic features can be used to determine the relative age of rocks and rock layers.

SC.O.6.2.26 associate plant and animal life forms with specific geologic time periods.

SC.O.7.2.31 determine the relevant age of rock layers using index fossils and the law of superposition. 

SC.O.8.2.29 analyze the forces of tectonics, weathering and erosion that have shaped the earth’s surface.
	yes

	(E8.4) Earth processes seen today, such as erosion and mountain building, made possible the measurement of geologic time through methods such as observing rock sequences and using fossils to correlate the sequences at various locations. 
	SC.O.5.2.21 compare and explain the different rates of weathering, erosion and deposition on various materials.

SC.O.5.2.24  explore and explain how fossils and geologic features can be used to determine the relative age of rocks and rock layers.

SC.O.7.2.29 describe rock formations (e.g., rock cycle).

SC.O.8.2.29 analyze the forces of tectonics, weathering and erosion that have shaped the earth’s surface.
	yes

	Topic: Earth Structures
	
	

	Subtopic: Properties of Earth Materials: From natural and human-made materials (4) to soil analysis and layers of the atmosphere (8)
	

	(E8.5) Rock and rock formations bear evidence of the minerals, materials, temperature/pressure conditions, and forces that created it. Some formations show evidence that they were deposited by volcanic eruptions. Others are composed of sand and smaller particles buried and cemented by dissolved minerals to form solid rock again. Still others show evidence that they were once earlier rock types that were exposed to heat and pressure until they changed shape and in some cases melted and recrystallized.   
	SC.O.7.2.29 describe rock formations (e.g., rock cycle).

SC.O.7.2.30 classify rocks (e.g., crystal/particle size, or mineral composition and uses).

SC.O.8.2.27 identify and explain the principle forces of plate tectonics and related geological events (e.g., earthquakes, volcanoes, or landforms).
	yes

	(E8.6) Soil consists of weathered rocks and decomposed organic material from dead plants, animals, and bacteria. Soils are often found in layers, with each having a different chemical composition and texture. 
	SC.O.4.2.35 investigate soil types and soil composition
SC.O.7.2.31 determine the relevant age of rock layers using index fossils and the law of superposition.

SC.O.8.2.30 model processes of soil formation and suggest methods of soil preservation and conservation. 

(lacking soil layers, some analogies may be made to rock layers) 
	partial

	(E8.7) The atmosphere is a mixture of nitrogen, oxygen, and trace gases that include water vapor. The atmosphere has different physical and chemical properties at different elevations.
	
	No

	Subtopic: Tectonics: From the basics of tectonic theory and Earth magnetism (8) to the physical mechanism that drives tectonics and its supporting evidence (12)
	

	(E8.8) The Earth is layered with a lithosphere; hot, convecting mantle; and dense, metallic core. 
	SC.O.5.2.18 describe the layers of the earth and their various features.
	yes

	(E8.9) Lithospheric plates on the scale of continents and oceans constantly move at rates of centimeters per year in response to movements in the mantle. Major geological events, such as earthquakes, volcanic eruptions, and mountain building, result from these plate motions. 
	SC.O.5.2.25 recognize that the Earth is made of plates (plate tectonics).

SC.O.6.2.25 compare and contrast continental drift hypothesis to the plate tectonic theory.

SC.O.8.2.27 identify and explain the principle forces of plate tectonics and related geological events (e.g., earthquakes, volcanoes, or landforms).
	yes

	(E8.10) Earth as a whole has a magnetic field that is detectable at the surface with a compass. Earth’s magnetic field is similar to the field of a natural or human-made magnet with north and south poles and lines of force. For thousands of years, people have used compasses to aid in navigation on land and sea.
	SC.O.4.2.20 describe and explain the relationship between a compass and a magnetic field
(no history of compasses or navigation)
	partial

	Topic: Earth Systems
	
	

	Subtopic: Energy in Earth Systems: From role of the sun (4) to the sun’s observable effects (8) to internal and external sources of energy in Earth systems (12).
	

	(E8.11) The sun is the major source of energy for phenomena on Earth's surface. The sun provides energy for plants to grow and drives convection within the atmosphere and oceans, producing winds, ocean currents, and the water cycle. 
	SC.O.5.2.08 trace and describe the pathways of the sun’s energy through producers, consumers and decomposers using food webs and pyramids.

SC.O.7.2.27 examine the effects of the sun’s energy on oceans and weather (e.g., air masses, or convection currents).

SC.O.8.2.28 determine the impact of oceans on weather and climate; relate global patterns of atmospheric movement on local weather.
	yes

	(E8.12) Seasons result from annual variations in the intensity of sunlight and length of day, due to the tilt of Earth's rotation axis relative to the plane of its yearly orbit around the sun. 
	SC.O.6.2.29 compare the earth’s tilt and revolution to the seasonal changes.

SC.O.7.2.32 explain how changing latitude affects climate.

SC.O.8.2.32 explain phenomena associated with motions in sun-earth-moon system (e.g., eclipses, tides, or seasons).
	yes

	Subtopic: Climate and Weather: From local weather (4) to global weather patterns (8) to systems that influence climate (12).
	

	(E8.13)  Global patterns of atmospheric movement influence local weather. Oceans have a major effect on climate because water in the oceans holds a large amount of heat. 
	SC.O.5.2.19 identify and describe natural landforms and explain how they change and impact weather and climate.

SC.O.5.2.20 use a variety of instruments and sources to collect and display weather data to describe weather patterns.
SC.O.6.2.24 monitor major atmospheric events using a variety of resources including technology.

SC.O.6.2.29 compare the earth’s tilt and revolution to the seasonal changes.
SC.O.7.2.27 examine the effects of the sun’s energy on oceans and weather (e.g., air masses, or convection currents).

SC.O.8.2.28 determine the impact of oceans on weather and climate; relate global patterns of atmospheric movement on local weather.
	yes

	Subtopic: Biogeochemical Cycles: From uses of Earth resources (4) to natural and human-induced changes in Earth materials and systems (8) to biogeochemical cycles in Earth systems (12).
	

	(E8.14) 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 Earth's surface, rises and cools as it moves to higher elevations, condenses as clouds, falls as rain or snow, and collects in lakes, oceans, soil, and underground. 
	SC.O.6.2.02 use pictures to show cyclical processes in nature (e.g., nitrogen cycle, carbon cycle, or water cycle).

SC.O.7.2.06 use pictures to show cyclical processes in nature (e.g., water cycle, nitrogen cycle, or carbon cycle).

SC.O.8.2.26 research and draw conclusions related to the quality and quantity of surface and ground water.
	yes

	(E8.15) Human activities, such as reducing the amount of forest cover, increasing the amount and variety of chemicals released into the atmosphere, and intensive farming, have changed Earth’s land, oceans, and atmosphere. Studies of plant and animal populations have shown that such activities can reduce the number and variety of wild plants and animals and sometimes result in the extinction of species. 
	SC.O.5.2.07 through the use of research and technology, explore the extinction of a species due to environmental conditions.

SC.O.6.2.05 examine how abiotic and biotic factors affect the interdependence among organisms.

SC.O.6.2.09 analyze the ecological consequences of human interactions with the environment (e.g., renewable and non-renewable resources).

SC.O.7.2.11 predict the trends of interdependent populations if one of the limiting factors is changed.

SC.O.7.2.12 evaluate the consequences of the introduction of chemicals into the ecosystem (e.g., environmental consequences, human health risks, or mutations).
	yes

	SCIENCE PRACTICES
	

	NAEP Science Practices
	WV CSO Match
	

	Topic: Identifying Science Principles
	
	

	Describe, measure, or classify observations (e.g., describe the position and motion of objects, measure temperature, classify relationships between organisms as being predator/prey, parasite/host, producer/consumer)
	SC.O. 5.2.14 measure electricity using voltage and wattage. 

SC.O.5.2.16 describe how the variables of gravity and friction affect the motion of objects.

SC.O.5.2.20 use a variety of instruments and sources to collect and display weather data to describe weather patterns.

SC.O.6.2.10 classify and investigate properties and processes (changes) as either physical or chemical.

SC.O.7.2.30 classify rocks (e.g., crystal/particle size, or mineral composition and uses).
SC.O.8.2.16 conduct and classify chemical reactions by reaction type (e.g., synthesis, decomposition, single replacement or double replacement); energy type (e.g., endothermic and exothermic); and write word equations for the chemical reactions.

SC.O.8.2.17 identify and describe factors that affect chemical reaction rates, including catalysts, temperature changes, light energies and particle size.
	yes

	State or recognize correct science principles (e.g., “mass is conserved when substances undergo changes of state;” “all organisms are composed of cells;” “the atmosphere is a mixture of nitrogen, oxygen, and trace gases that include water vapor”).
	SC.O.5.2.10 recognize that elements are composed of only one type of matter.

SC.O.6.2.16 recognize that an object’s color is based upon the absorption and reflection of light waves.

SC.O.8.2.07 demonstrate the basic principles of genetics; introduce Mendel’s law, monohybrid crosses, production of body and sex cells (mitosis/meiosis), genes, chromosomes, and inherited traits.

SC.O.8.2.24 describe Newton’s Laws of Motion; identify examples, illustrate qualitatively and quantitatively drawing vector examples.
	yes

	Demonstrate relationships among closely related science principles (e.g., statements of Newton’s three laws of motion)
	SC.O.5.2.17 compare and contrast the change in length, tension, or thickness of a vibrating object on the frequency of vibration.

SC.O.7.2.18 identify the characteristics of sound waves and describe how sound is perceived by the ear.

 SC.O.7.2.19 define the absorption and reflection of light as translucent, opaque and transparent.

 SC.O.7.2.20 interpret and illustrate changes in waves as they encounter various mediums (e.g., mirrors, or lenses).

 SC.O.7.2.21 investigate absorption and reflection of light by an object.

SC.O.8.3.01 synthesize concepts across various science disciplines to better understand the natural world (e.g., form and function, systems, or change over time).
	yes

	Demonstrate relationships among different representations of principles (e.g., verbal, symbolic, diagrammatic) and data patterns (e.g., tables, equations, graphs)
	SC.O.5.1.11, SC.O.6.1.11, SC.O.7.1.11 construct and use charts, graphs and tables to organize, display, interpret, analyze and explain data.

SC.O.5.3.02, SC.O.6.3.02, SC.O.7.3.02 construct a variety of useful models of an object, event, or process.

SC.O.6.2.23 explain motion in terms of frames of reference and analyze graphs depicting motion and predicted future motion.

SC.O.8.2.25 illustrate and calculate the mechanical advantage of simple machines.
	yes

	Topic: Using Science Principles
	
	

	Explain observations of phenomena (using science principles from the content statements)
	SC.O.5.1.12, SC.O.6.1.12, SC.O.7.1.12 use inferential reasoning to make logical conclusions from collected data. 

SC.O.8.1.01 formulate scientific explanations based on historical observations and experimental evidence, accounting for variability in experimental results. 

SC.O.8.2.19 explain the Doppler effect (e.g., sound).
	yes

	Predict observations of phenomena (using science principles from the content statements, including quantitative predictions based on science principles that specify quantitative relationships among variables)
	SC.O.5.1.12, SC.O.6.1.12, SC.O.7.1.12 use inferential reasoning to make logical conclusions from collected data.

SC.O.6.2.08 predict changes in populations of organisms due to limiting environmental factors (e.g., food supply, predators, disease, or habitat).

SC.O.6.2.23 explain motion in terms of frames of reference and analyze graphs depicting motion and predicted future motion.

SC.O.7.2.11 predict the trends of interdependent populations if one of the limiting factors is changed.
SC.O.8.1.07 design, conduct, evaluate and revise experiments (e.g., compose a question to be investigated, design a controlled investigation that produces numeric data, evaluate the data in the context of scientific laws and principles, construct a conclusion based on findings, propose revisions to investigations based on manipulation of variables and/or analysis of error, or communicate and defend the results and conclusions).

SC.O.8.2.22 quantitatively represent work, power, pressure (e.g., Work=Force x distance, Power=Work/time, or pressure=force/area) from collected data.
	yes

	Propose, analyze, and evaluate alternative explanations or predictions
	SC.O.5.1.02, SC.O.6.1.02, SC.O.7.1.02 recognize scientific knowledge is subject to modification as new scientific information challenges current explanations

SC.O.5.1.06, SC.O.6.1.06, SC.O.7.1.06, SC.O.8.1.06 formulate conclusions through close observations, logical reasoning, objectivity, perseverance and integrity in data collection.

SC.O.5.1.07, SC.O.6.1.07, SC.O.7.1.07 apply skepticism, careful methods, logical reasoning and creativity in investigating the observable universe.
	yes

	Suggest examples of observations that illustrate a science principle (e.g., identify examples where the net force on an object is zero; provide examples of observations explained by the movement of tectonic plates; given partial DNA sequences of organisms, identify likely sequences of close relatives)
	SC.O.8.1.01 formulate scientific explanations based on historical observations and experimental evidence, accounting for variability in experimental results.
	yes

	Topic: Conducting Scientific Inquiry
	
	

	Design and critique aspects of scientific investigations (e.g., involvement of control groups, adequacy of sample)
	SC.O.5.1.06, SC.O.6.1.06, SC.O.7.1.06, SC.O.8.1.06 formulate conclusions through close observations, logical reasoning, objectivity, perseverance and integrity in data collection.

SC.O.5.1.10, SC.O.6.1.10, SC.O.7.1.10 utilize experimentation to demonstrate scientific processes and thinking skills (e.g., formulating questions, predicting, forming hypotheses, quantifying, or identifying dependent and independent variables).

SC.O.8.1.04 conduct and/or design investigations that incorporate the skills and attitudes and/or values of scientific inquiry (e.g., established research protocol, accurate record keeping, replication of results and peer review, objectivity, openness, skepticism, fairness, or  creativity and logic).

SC.O.8.1.07 design, conduct, evaluate and revise experiments (e.g., compose a question to be investigated, design a controlled investigation that produces numeric data, evaluate the data in the context of scientific laws and principles, construct a conclusion based on findings, propose revisions to investigations based on manipulation of variables and/or analysis of error, or communicate and defend the results and conclusions).

SC.O.8.1.08 draw conclusions from a variety of data sources to analyze and interpret systems and models (e.g., use graphs and equations to measure and apply variables such as rate and scale, evaluate changes in trends and cycles, predict the influence of external variances such as potential sources of error, or interpret maps).
	yes

	Conduct scientific investigations using appropriate tools and techniques (e.g., selecting an instrument that measures the desired quantity—length, volume, weight, time interval, temperature—with the appropriate level of precision)
	SC.O.5.1.08, SC.O.6.1.08, SC.O.7.1.08, use a variety of technologies and scientific instruments to conduct explorations, investigations and experiments of the natural world.

SC.O.5.1.09, SC.O.6.1.09, SC.O.7.1.09 demonstrate safe techniques for handling, manipulating and caring for science materials, equipment, natural specimens and living organisms.

SC.O.8.1.06 use appropriate technology solutions within a problem solving setting to measure and collect data; interpret data; analyze and/or report data; interact with simulations; conduct research; and present and communicate conclusions.

SC.O.8.1.07 design, conduct, evaluate and revise experiments (e.g., compose a question to be investigated, design a controlled investigation that produces numeric data, evaluate the data in the context of scientific laws and principles, construct a conclusion based on findings, propose revisions to investigations based on manipulation of variables and/or analysis of error, or communicate and defend the results and conclusions).
	yes

	Identify patterns in data and/or relate patterns in data to theoretical models
	SC.O.5.3.04, SC.O.6.3.04, SC.O.7.3.04 compare and contrast the influence that a variation in scale will have on the way an object or system works.  (e.g., cooling rates of different-sized containers of water, strength of different-sized constructions from the same material, or flight characteristics of different-sized model airplanes).    

(limited to size/ratio patterns)
	partial

	Use empirical evidence to validate or criticize conclusions about explanations and predictions (e.g., check to see that the premises of the argument are explicit, notice when the conclusions do not follow logically from the evidence given)
	SC.O.5.1.06, SC.O.6.1.06, SC.O.7.1.06 formulate conclusions through close observations, logical reasoning, objectivity, perseverance and integrity in data collection.

SC.O.5.1.07, SC.O.6.1.07, SC.O.7.1.07 apply skepticism, careful methods, logical reasoning and creativity in investigating the observable universe.

SC.O.5.3.06, SC.O.6.3.06, SC.O.7.3.06 evaluate and critically analyze mass media reports of scientific developments and events.
	yes

	Topic: Employing Technological Design
	
	

	Propose or critique solutions to problems, given criteria and scientific constraints
	SC.O.5.1.05, SC.O.6.1.05, SC.O.7.1.05 research everyday applications and interactions of science and technology.

SC.O.8.1.02 demonstrate how a testable methodology is employed to seek solutions for personal and societal issues. (e.g., “scientific method”).
	yes

	Identify scientific tradeoffs in design decisions and choose among alternative solutions
	SC.O.3.3.08, SC.O.4.3.08 recognize that a solution to one scientific problem often creates new problems (e.g., recycling, pollution, conservation, or waste disposal).
SC.O.3.3.11, describe how modern tools and appliances have positively and/or negatively impacted their daily lives.

SC.O.4.3.10 describe the positive and negative consequences of the application of technology on personal health and the environment.
SC.O.8.1.03 relate societal, cultural and economic issues to key scientific innovations.

SC.O.8.3.06 given a current science-technology-societal issue, construct and defend potential solutions.

(Grade 4 objectives specifically address the “tradeoff” idea.)
	yes

	Apply science principles or data to anticipate effects of technological design decisions
	SC.O.8.3.02 investigate, compare and design scientific and technological solutions to personal and societal problems.
	yes


Note- WV CSOs for grades 5-8 were used for this NAEP alignment.  Some 8th grade NAEP objectives aligned to WV CSOs for grades 3 or 4.  Those objectives have been highlighted in this document.  

*Superscripts refer to clarifications made as footnotes or in text boxes on pages in the Science Framework for the 2009 National Assessment of Progress, Prepublication Edition, SCIENCE NAEP 2009, Spring 2007; Developed by WestEd and the Council of Chief State School Officers under contract to the National Assessment Governing Board, Contract #ED04CO0148
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