	Ohio’s Benchmark:

6-8 ES A: Describe how the positions and motions of the objects in the universe 

cause predictable and cyclic events.

	Ohio’s Indicators

	Grade 6
	Grade 7
	Grade 8

	No indicators present for this benchmark.
	No indicators present for this benchmark.
	1.
Describe how objects in the solar system are in regular and predictable motions that explain such phenomena as days, years, seasons, eclipses, tides and moon cycles.

2.
Explain that gravitational force is the dominant force determining motions in the solar system and in particular keeps the planets in orbit around the sun.

3.
Compare the orbits and composition of comets and asteroids with that of Earth.

4.
Describe the effect that asteroids or meteoroids have when moving through space and sometimes entering planetary atmospheres (e.g., meteor-”shooting star” and meteorite).

	Implications for Instruction

	Clarification for Instruction:

This benchmark focuses on the predictable and cyclic motions of objects in the solar system. An understanding of the moon phases that is deep enough to predict a moon phase given a time and location in the sky can be discussed, as well as the names of the moon phases (new, crescent, quarter, and full). Additionally, the phenomena of eclipses (both lunar and solar) and the cause of the seasons on Earth are covered in this benchmark. The meaning of a year in terms of Earth’s orbit around the sun is included in this benchmark. The gravitational force on solar system objects by the Sun as well as by other solar system objects can be discussed. This benchmark also covers the compositions of comets, asteroids and meteoroids in comparison to Earth. In addition, this benchmark includes a comparison of the orbits of comets, asteroids and meteoroids to the orbit of Earth. This benchmark includes the movement through space of asteroids and meteoroids as well as their movement through Earth’s atmosphere. The concept of Precession of Earth’s rotational axis is not included in this benchmark. Names of constellations and the visibility of stars from different points on Earth (e.g., circumpolar) are not included in this benchmark. 

Connections to Other Benchmarks:

Examples of how concepts in this benchmark can be connected to other benchmarks in this grade band include, but are not limited to:

· Using what students learn about the composition of asteroids and meteoroids, students could evaluate a plan to mine asteroids based on needs and constraints (6-8 ST B);

· In studying celestial bodies, a comparison could be drawn to the methods used in other areas of science (6-8 SI A);

· In learning the cause of phases of the moon or the cause of the seasons, students could conduct experiments to determine whether their models explain the phenomena (6-8 SK A).

· In the context of describing in simple cases the motion of objects of objects and conceptually describing the forces acting upon objects, explore the effect of gravity on the motion of objects in the solar system.

Connections to the Previous Grade Band:

Concepts covered in previous grade band include, but are not limited to: 

· Phenomenon and cause of day and night (3-5 ES A);

· Earth orbits the sun (3-5 ES A);

· Moon orbits Earth (3-5 ES A);

· Earth is one of many planets that orbits the sun (3-5 ES A);

· Characteristics of Earth’s orbit about the sun (3-5 ES A).

Connections to the Next Grade Band:

Concepts explored in greater depth in the following grade band include, but are not limited to:

· Composition and scale of the physical universe (9-10 ES A);

· Motions of objects in the solar system can be explained by the force of gravity by applying Newton’s Laws of motion (9-10 PS D).


	Teacher Background

	Science Matters: Achieving Scientific Literacy p. 219, 1991

	National Standards-based Education Resources

	National Science Education Standards
	Science for All Americans
	Benchmarks for Science Literacy
	Atlas of Science Literacy

	Earth and Space 5-8
	Physical Setting
Historical Perspectives
	Physical Setting 4A, 4B (6-8)
	Stars p.47
Galaxies and the Universe p.49
Gravity p.45 (Atlas of Science, Volume 1, 2001)

Solar System p.45 (Atlas of Science, Volume 1, 2001)


	Ohio’s Benchmark:

6-8 ES: B: Explain that the universe is composed of vast amounts of matter, most of which is at incomprehensible distances and held together by gravitational force. Describe how the universe is studied by the use of equipment such as telescopes, probes, satellites and spacecraft.

	Ohio’s Indicators

	Grade 6
	Grade 7
	Grade 8

	No indicators present for this benchmark.
	No indicators present for this benchmark.
	5.
Explain that the universe consists of billions of galaxies that are classified by shape.

6.
Explain interstellar distances are measured in light years (e.g., the nearest star beyond the sun is 4.3 light years away).

7.
Examine the life cycle of a star and predict the next likely stage of a star.

8.
Name and describe tools used to study the universe (e.g., telescopes, probes, satellites and spacecraft).

	Implications for Instruction

	Clarification for Instruction:

This benchmark focuses on the study of the universe. Descriptions of galaxies that focus on how they are classified by shape (e.g., spiral and elliptical) can be discussed. The term light-year can be included in a discussion of how distances to stars are measured (i.e., parallax). This benchmark includes stellar evolution as a series of stages in a star’s life. H-R diagrams and stellar evolution are included in this benchmark. The tools of astronomy (e.g., telescopes, spectrographs, satellites) are introduced. 

Connections to Other Benchmarks:

Examples of how concepts in this benchmark can be connected to other benchmarks in this grade band include, but are not limited to:

· In understanding classification of galaxies, students can discuss how the advent of photographic film and digital imaging have changed the ability of astronomers to discover new morphologies (6-8 ST A);

· In studying galaxies and stars, a comparison could be drawn to methods used in other areas of science (6-8 SI A);

· While studying stellar evolution by examining the H-R Diagrams of clusters of stars, students could use skills of scientific inquiry processes to distinguish between description and explanation (6-8 SK A).

Connections to the Previous Grade Band:

Concepts covered in previous grade band include, but are not limited to: 

· Stars are so far away that, even though they are like our sun (very large compared to Earth), they appear as points of light (3-5 ES A);

· Light can be collected and focused using lenses and mirrors (refraction and reflection) (3-5 PS F).

Connections to the Next Grade Band:

Concepts explored in greater depth in the following grade band include, but are not limited to:

· The energy produced by stars is from fusion of hydrogen into helium in the cores (9-10 ES A);

· Visible light is just one part of the electromagnetic spectrum that can be detected and studied (9-10 PS G).


	Teacher Background

	Science Matters: Achieving Scientific Literacy p. 134-146, 1991

	National Standards-based Education Resources

	National Science Education Standards
	Science for All Americans
	Benchmarks for Science Literacy
	Atlas of Science Literacy

	Earth and Space 5-8
	Physical Setting
Common Themes
Historical Perspectives
	Physical Setting 4A, 4B, 4G (6-8)
	Stars p.47
Galaxies and the Universe p.49
Gravity p.45 (Atlas of Science, Volume 1, 2001)


	Ohio’s Benchmark:
6-8 ES: C: Describe interactions of matter and energy throughout the lithosphere,

hydrosphere and atmosphere (e.g., water cycle, weather and pollution).

	Ohio’s Indicators

	Grade 6
	Grade 7
	Grade 8

	No indicators present for this benchmark.
	1.
Explain the biogeochemical cycles which move materials between the lithosphere (land), hydrosphere (water) and atmosphere (air).

2.
Explain that Earth’s capacity to absorb and recycle materials naturally (e.g., smoke, smog and sewage) can change the environmental quality depending on the length of time involved (e.g. global warming).

3.
Describe the water cycle and explain the transfer of energy between the atmosphere and hydrosphere.

4.
Analyze data on the availability of fresh water that is essential for life and for most industrial and agricultural processes. Describe how rivers, lakes and groundwater can be depleted or polluted becoming less hospitable to life and even becoming unavailable or unsuitable for life.

5.
Make simple weather predictions based on the changing cloud types associated with frontal systems.

6.
Determine how weather observations and measurements are combined to produce weather maps and that data for a specific location at one point in time can be displayed in a station model.

7.
Read a weather map to interpret local, regional and national weather.

8.
Describe how temperature and precipitation determine climatic zones (biomes) (e.g., desert, grasslands, forests, tundra and alpine).

9. Describe the connection between the water cycle and weather-related phenomenon (e.g., tornadoes, floods, droughts and hurricanes).
	No indicators present for this benchmark.

	Implications for Instruction

	Clarification for Instruction:

This benchmark focuses on the interactions between Earth's spheres (atmosphere, lithosphere, hydrosphere, and biosphere). This can include learning about how water (and other biogeochemicals, like carbon or nitrogen) cycles through the spheres, the sources and importance of all freshwater (including groundwater and the cryosphere), the cause and effect of pollution, and environmental quality. Understanding how weather data (including maps and models) can be used to make simple predictions is included in this benchmark. Recognizing the patterns of climate and weather that are used to identify climatic zones which are linked to specific geographic locations is included in this benchmark. Also, students can identify some causes of specific weather-related events, such as tornadoes, hurricanes, droughts, and floods.

Connections to Other Benchmarks:

Examples of how concepts in this benchmark can be connected to other benchmarks in this grade band include, but are not limited to:

· While investigating how temperature and precipitation determine climatic zones, explore the connection between the defined climatic zones (biomes), the habitat and ecosystems, and the specific organisms that are present (6-8 LS C);

· While investigating sources of energy (both renewable and nonrenewable), explore Earth’s capacity to absorb and recycle material naturally that are the by products of energy production (6-8 PS C);

· While studying the interactions of matter and energy throughout the lithosphere, hydrosphere and atmosphere, explore examples of how technological advances, influenced by scientific knowledge have affected the quality of life.
Connections to the Previous Grade Band:

Concepts covered in previous grade band include, but are not limited to: 

· Freshwater is one of Earth's resources (3-5 ES C);

· The various components of weather, how weather is measured, and the general weather patterns in the United States (3-5 ES D). 

Connections to the Next Grade Band:

Concepts explored in greater depth in the following grade band include:

· The abiotic factors that contribute to identifying climatic zones (9-10 ES B);

· The relationships between geographical features and specific weather events and climate patterns (9-10 ES B);

· Energy transfer between Earth's spheres (9-10 ES B);

· Energy transfer and conservation of energy (9-10 PS F);

· The connection between ocean currents and climate (9-10 ES B).


	Teacher Background

	Science Matters: Achieving Scientific Literacy p. 191-205, 1991

	National Standards-based Education Resources

	National Science Education Standards
	Science for All Americans
	Benchmarks for Science Literacy
	Atlas of Science Literacy

	Earth and Space 5-8
Science and Society 5-8 
	Living Environment
Common Themes
Physical Setting
Nature of Technology
Designed World
	Living Environment 5D (6-8)
Physical Setting 4B, 4C (6-8)
Nature of Technology 3A (6-8)
	Natural Selection p.83
Flow of Matter in Ecosystems p.77
Flow of Energy in Ecosystems p.79
Conservation of Matter p.57
States of Matter, p.59 (Atlas of Science, Volume 1, 2001)


	Ohio’s Benchmark:

6-8 ES D: Identify that the lithosphere contains rocks and minerals and that minerals make up rocks. Describe how rocks and minerals are formed and/or classified.

	Ohio’s Indicators

	Grade 6
	Grade 7
	Grade 8

	1.
Describe the rock cycle and explain that there are sedimentary, igneous and metamorphic rocks that have distinct properties (e.g., color, texture) and are formed in different ways.

2.
Explain that rocks are made of one or more minerals.

3.
Identify minerals by their characteristic properties.
	No indicators present for this benchmark.
	No indicators present for this benchmark.

	Implications for Instruction

	Clarification for Instruction:

This benchmark focuses on the study of the lithosphere, primarily rocks and minerals. Understanding how rocks and minerals form, the criteria needed to form specific types of rocks, and identifying and classifying common rocks and minerals. The properties of minerals are used to aid in the identification of common minerals (such as mica, calcite, quartz, feldspars, magnetite, gypsum, hematite, pyroxene, amphiboles, and fluorite). Standard properties can include: hardness, streak, crystal shape, cleavage, luster, specific gravity, and fracture. The rock cycle is used to illustrate the relationship between geologic processes and specific types of rock that form. Formative knowledge of rock type can help to identify the environment in which rock was formed

Connections to Other Benchmarks:

Examples of how concepts in this benchmark can be connected to other benchmarks in this grade band include, but are not limited to:

· While investigating the behavioral aspects of the properties of matter rocks and minerals can be used to study physical and chemical changes and properties of matter (6-8 PS A);

· While investigating the properties of matter rocks and minerals explain how the usefulness of manufactured parts of an object depends on how well their properties allow them to fit and interact with other materials (selecting materials for drill bits).

Connections to the Previous Grade Band: 

Concepts covered in previous grade band include, but are not limited to: 

· Properties of rocks and soil (3-5 ES C);

· Rocks and soil are resources of the Earth (3-5 ES, C);

· Relationship between rocks and soil by learning about the composition of soil and how soil forms (3-5 ES C). 
Connections to the Next Grade Band:

Concepts explored in greater depth in the following grade band include:

· Rock type can provide information about the geologic history (9-10 ES C);

· Fossil evidence can assist in determining the environment and relative age of rock units (9-10 ES C);

· Minerals present in rocks can assist in interpreting the composition of Earth's atmosphere, hydrosphere, and lithosphere (9-10 ES C). 


	Teacher Background

	Science Matters: Achieving Scientific Literacy p. 191-200, 1991

	National Standards-based Education Resources

	National Science Education Standards
	Science for All Americans
	Benchmarks for Science Literacy
	Atlas of Science Literacy

	Earth and Space 5-8
	Physical Setting
Common Themes
	Physical Setting 4B (6-8)
	Changes in the Earth's Surface p.51(Atlas of Science, Volume 1, 2001)


	Ohio’s Benchmark:

6-8 ES E: Describe the processes that contribute to the continuous changing of Earth’s surface (e.g., earthquakes, volcanic eruptions, erosion, mountain building and lithospheric plate movement).

	Ohio’s Indicators

	Grade 6
	Grade 7
	Grade 8

	No indicators present for this benchmark.
	No indicators present for this benchmark.
	9.
Describe the interior structure of Earth and Earth’s crust as divided into tectonic plates riding on top of the slow moving currents of magma in the mantle.

10.
Explain that most major geological events (e.g., earthquakes, volcanic eruptions, hot spots and mountain building) result from plate motion.

11.
Use models to analyze the size and shape of Earth, its surface and its interior (e.g., globes, topographic maps, satellite images).

12.
Explain that some processes involved in the rock cycle are directly related to thermal energy and forces in the mantle that drive plate motions.

13.
Describe how landforms are created through a combination of destructive (e.g., weathering and erosion) and constructive processes (e.g., crustal deformation, volcanic eruptions and deposition of sediment).

14.
Explain that folding, faulting and uplifting can rearrange the rock layers so the youngest is not always found on top.

15.
Illustrate how the three primary types of plate boundaries (transform, divergent and convergent) cause different landforms (e.g., mountains, volcanoes and ocean trenches).

	Implications for Instruction

	Clarification for Instruction:

This benchmark focuses on plate tectonics and other major Earth processes. The interior of Earth is introduced as it relates to plate movement. Identifying the different types of plate boundaries, using maps to understand plate movement, and for locating specific geologic features, like trenches, mid-ocean ridges, or mountain ranges are learned at this grade band. Volcanic activity, mountain building, and earthquakes are described as related to plate movement. Topographic and/or bathymetric maps can be used to locate specific geologic landforms or features that form through a variety of processes (such as weathering and erosion, glacial activity, deposition, volcanic eruptions, folding, and faulting). Metamorphic activity that can alter sedimentary rock layers so that the law of superposition is no longer valid is also addressed at this grade level. 

Connections to Other Benchmarks:

Examples of how concepts in this benchmark can be connected to other benchmarks in this grade band include, but are not limited to:

· In the context of learning processes that contribute to the continuous change of Earth’s surface include study of the relationship between earthquakes, vibrations, and waves (6-8 PS D);

· In the context of studying earthquakes use different types of scales to identify the difference between description and explanation (6-8 SWK A).

Connections to the Previous Grade Band:

Concepts covered in previous grade band include, but are not limited to: 

· Earth’s surface changes, the change can be slow (weathering and erosion) or fast (volcanoes) (3-5 ES B);

· Identification of specific landforms and explain the formation process (3-5 ES B).

Connections to the Next Grade Band:

Concepts explored in greater depth in the following grade band include:

· Thermal energy transfer through the interior of the Earth (9-10 ES E);

· Thermal energy transfer by convection (9-10 PS F);

· The role of gravity in plate movement (9-10 ES E);

· Interpreting the results of plate tectonic activity, metamorphism, patterns of earthquakes and volcanoes, and igneous intrusions (9-10 ES E);

· Understanding the history of the development of the plate tectonic theory (specific evidence of continental drift and sea-floor spreading) (9-10 ES E).


	Teacher Background

	Science Matters: Achieving Scientific Literacy p. 174-190, 1991

	National Standards-based Education Resources

	National Science Education Standards
	Science for All Americans
	Benchmarks for Science Literacy
	Atlas of Science Literacy

	Earth and Space 5-8
	Physical Setting
Common Themes
	Physical Setting 4B (6-8)
	Changes in the Earth's Surface p.51(Atlas of Science, Volume 1, 2001)

Processes that Shape the Earth 


