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Kindergarten 

• The Earth is composed of land, air and water. As a basis for understanding this concept, students know: 

a. characteristics of mountains, rivers, oceans, valleys, deserts, and local landforms. 

b. changes in weather occur from day to day and over seasons, affecting the Earth and its inhabitants. 

c. how to identify resources from the Earth that are used in everyday life, and that many resources can be conserved. 

Grade 1

• Weather can be observed, measured and described. As a basis for understanding this concept, students know: 

a. how to use simple tools (e.g., thermometer, wind vane) to measure weather conditions and record changes from day to day and over the seasons.

b. the weather changes from day to day, but trends in temperature or of rain (or snow) tend to be predictable during a season. 

c. the sun warms the land, air, and water.

Grade 2

• Earth is made of materials that have distinct properties and provide resources for human activities. As the basis for understanding this concept, students know: 

a. how to compare the physical properties of different kinds of rocks and that rock is composed of different combinations of minerals. 

b. smaller rocks come from the breakage and weathering of larger rocks. 

c. soil is made partly from weathered rock and partly from organic materials, and that soils differ in their color, texture, capacity to retain water, and ability to support the growth of many kinds of plants. 

d. fossils provide evidence about the plants and animals that lived long ago, and scientists learn about the past history of Earth by studying fossils. 

e. rock, water, plants and soil provide many resources including food, fuel, and building materials that humans use.

Grade 3

• Objects in the sky move in regular and predictable patterns. As a basis for understanding this concept, students know: 

a. the patterns of stars stay the same, although they appear to move across the sky nightly, and different stars can be seen in different seasons. 

b. how the moon’s appearance changes during the four-week lunar cycle. 

c. telescopes magnify the appearance of some distant objects in the sky, including the moon and the planets. The number of stars that can be seen through telescopes is dramatically greater than can be seen by the unaided eye. 

d. the Earth is one of several planets that orbit the sun, and the moon orbits the Earth. 

e. the position of the sun in the sky changes during the course of the day and from season to season. 

Grade 4

• The properties of rocks and minerals reflect the processes that formed them. As a basis for understanding this concept, students know: 

a. how to differentiate among igneous, sedimentary, and metamorphic rocks by their properties and methods of formation (the rock cycle). 

b. how to identify common rock-forming minerals (including quartz, calcite, feldspar, mica, and hornblende) and ore minerals using a table of diagnostic properties. 

• Waves, wind, water, and ice shape and reshape the Earth's land surface. As a basis for understanding this concept, students know: 

a. some changes in the Earth are due to slow processes, such as erosion, and some changes are due to rapid processes, such as landslides, volcanic eruptions, and earthquakes. 

b. natural processes, including freezing/thawing and growth of roots, cause rocks to break down into smaller pieces. 

c. moving water erodes landforms, reshaping the land by taking it away from some places and depositing it as pebbles, sand, silt, and mud in other places (weathering, transport, and deposition).

Grade 5 

• Water on Earth moves between the oceans and land through the processes of evaporation and condensation. As a basis for understanding this concept, students know: 

a. most of the Earth’s water is present as salt water in the oceans, which cover most of the Earth’s surface. 

b. when liquid water evaporates, it turns into water vapor in the air and can reappear as a liquid when cooled, or as a solid if cooled below the freezing point of water. 

c. water moves in the air from one place to another in the form of clouds or fog, which are tiny droplets of water or ice, and falls to the Earth as rain, hail, sleet, or snow. 

d. the amount of fresh water, located in rivers, lakes, underground sources, and glaciers, is limited, and its availability can be extended through recycling and decreased use. 

e. the origin of water used by their local communities. 

• Energy from the sun heats the Earth unevenly, causing air movements resulting in changing weather patterns. As a basis for understanding this concept, students know: 

a. uneven heating of the Earth causes air movements (convection currents). 

b. the influence of the ocean on weather, and the role of the water cycle in weather.

c. causes and effects of different types of severe weather. 

d. how to use weather maps and weather forecasts to predict local weather, and that prediction depends on many changing variables. 

e. the Earth's atmosphere exerts a pressure that decreases with distance above the Earth's surface, and is the same in all directions. 

• The solar system consists of planets and other bodies that orbit the sun in predictable paths. As a basis for understanding this concept, students know: 

a. the sun, an average star, is the central and largest body in the solar system and is composed primarily of hydrogen and helium. 

b. the solar system includes the Earth, moon, sun, eight other planets and their satellites, and smaller objects such as asteroids and comets. 

c. the path of a planet around the sun is due to the gravitational attraction between the sun and the planet.

Grade 6 

• Plate tectonics explains important features of the Earth's surface and major geologic events. As the basis for understanding this concept, students know: 

a. the fit of the continents, location of earthquakes, volcanoes, and mid-ocean ridges, and the distribution of fossils, rock types, and ancient climatic zones provide evidence for plate tectonics. 

b. the solid Earth is layered with cold, brittle lithosphere; hot, convecting mantle; and dense, metallic core. 

c. lithospheric plates that are the size of continents and oceans move at rates of centimeters per year in response to movements in the mantle. 

d. earthquakes are sudden motions along breaks in the crust called faults, and volcanoes/fissures are locations where magma reaches the surface. 

e. major geologic events, such as earthquakes, volcanic eruptions, and mountain building result from plate motions. 

f. how to explain major features of California geology in terms of plate tectonics (including mountains, faults, volcanoes). 

g. how to determine the epicenter of an earthquake and that the effects of an earthquake vary with its size, distance from the epicenter, local geology, and the type of construction involved. 

• Topography is reshaped by weathering of rock and soil and by the transportation and deposition of sediment. As the basis for understanding this concept, students know: 

a. water running downhill is the dominant process in shaping the landscape, including California’s landscape. 

b. rivers and streams are dynamic systems that erode and transport sediment, change course, and flood their banks in natural and recurring patterns. 

c. beaches are dynamic systems in which sand is supplied by rivers and moved along the coast by wave action. 

d. earthquakes, volcanic eruptions, landslides, and floods change human and wildlife habitats. 

• Heat moves in a predictable flow from warmer objects to cooler objects until all objects are at the same temperature. As a basis for understanding this concept, students know: 

a. energy can be carried from one place to another by heat flow, or by waves including water waves, light and sound, or by moving objects. 

b. when fuel is consumed, most of the energy released becomes heat energy. 

c. heat flows in solids by conduction (which involves no flow of matter) and in fluids by conduction and also by convection (which involves flow of matter). 

d. heat energy is also transferred between objects by radiation; radiation can travel through space. 

• Many phenomena on the Earth’s surface are affected by the transfer of energy through radiation and convection currents. As a basis for understanding this concept, students know: 

a. the sun is the major source of energy for phenomena on the Earth’s surface, powering winds, ocean currents, and the water cycle. 

b. solar energy reaches Earth through radiation, mostly in the form of visible light. 

c. heat from Earth's interior reaches the surface primarily through convection. 

d. convection currents distribute heat in the atmosphere and oceans.

e. differences in pressure, heat, air movement, and humidity result in changes of weather. 

• Sources of energy and materials differ in amounts, distribution, usefulness, and the time required for their formation. As a basis for understanding this concept, students know: 

a. the utility of energy sources is determined by factors that are involved in converting these sources to useful forms and the consequences of the conversion process. 

b. different natural energy and material resources, including air, soil, rocks, minerals, petroleum, fresh water, wildlife, and forests, and classify them as renewable or nonrenewable. 

c. natural origin of the materials used to make common objects. 

Grade 7 

• Evidence from rocks allows us to understand the evolution of life on Earth. As the basis for understanding this concept, students know: 

a. Earth processes today are similar to those that occurred in the past and slow geologic processes have large cumulative effects over long periods of time. 

b. the history of life on Earth has been disrupted by major catastrophic events, such as major volcanic eruptions or the impact of an asteroid. 

c. the rock cycle includes the formation of new sediment and rocks. Rocks are often found in layers with the oldest generally on the bottom. 

d. evidence from geologic layers and radioactive dating indicate the Earth is approximately 4.6 billion years old, and that life has existed for more than 3 billion years. 

e. fossils provide evidence of how life and environmental conditions have changed. 

f. how movements of the Earth’s continental and oceanic plates through time, with associated changes in climate and geographical connections, have affected the past and present distribution of organisms. 

g. how to explain significant developments and extinctions of plant and animal life on the geologic time scale. 

Grade 8 

• The structure and composition of the universe can be learned from the study of stars and galaxies, and their evolution. As a basis for understanding this concept, students know: 

a. galaxies are clusters of billions of stars, and may have different shapes. 

b. the sun is one of many stars in our own Milky Way galaxy. Stars may differ in size, temperature, and color. 

c. how to use astronomical units and light years as measures of distance between the sun, stars, and Earth.

d. stars are the source of light for all bright objects in outer space. The moon and planets shine by reflected sunlight, not by their own light. 

e. the appearance, general composition, relative position and size, and motion of objects in the solar system, including planets, planetary satellites, comets, and asteroids. 

• All objects experience a buoyant force when immersed in a fluid. As a basis for understanding this concept, students know: 

a. density is mass per unit volume.

b. how to calculate the density of substances (regular and irregular solids, and liquids) from measurements of mass and volume. 

c. the buoyant force on an object in a fluid is an upward force equal to the weight of the fluid it has displaced.

d. how to predict whether an object will float or sink. 
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