	Ohio’s Benchmark:

3-5 ES A: Explain the characteristics, cycles and patterns involving Earth 
and its place in the solar system.

	Ohio’s Indicators

	Grade 3
	Grade 4
	Grade 5

	No indicators present for this benchmark.
	No indicators present for this benchmark.
	1. Describe how night and day are caused by Earth’s rotation.

2. Explain that Earth is one of several planets to orbit the sun, and that the moon orbits Earth.

3. Describe the characteristics of Earth and its orbit about the sun (e.g., three-fourths of Earth’s surface is covered by a layer of water [some of it frozen], the entire planet surrounded by a thin blanket of air, elliptical orbit, tilted axis and spherical planet).

4. Explain that stars are like the sun, some being smaller and some larger, but so far away that they look like points of light.

	Implications for Instruction

	Clarification for Instruction:

This benchmark focuses on knowledge of Earth as one of several planets in the solar system. Students can explain why Earth experiences night and day. In addition, students know specific information about the unique qualities of Earth (that it is covered with water, has an atmosphere, orbits the sun in a nearly circular, elliptical- shaped orbit, rotates about an axis which is tilted at 23.5 degree angle, and is shaped like a slightly flattened sphere). Finally, students should know that the sun is a star, like most of the stars they see at night, but it appears bigger and brighter because it is much closer to Earth than the other stars. 
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 observing the moon for several weeks, students can practice collecting and recording data (3-5 SI A);

· In the context of comparing a heliocentric perspective to a geocentric perspective, students can practice distinguishing opinion from fact and see how scientists concluded that the Earth rotates around the sun (3-5 SK A);

· In the context of focusing on knowledge of Earth, students can learn about people who have contributed to our understanding of the Earth’s position in the solar system (3-5 SK D).
Connections to the Previous Grade Band:

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

· The sun is only visible in the day time, but the moon can be seen both in the day and the night (K-2 ES A);

· The sun, moon and stars all appear to move across the sky (K-2 ES A);

· The moon changes shape in a cyclic and repeating way (K-2 ES A);

· There are more stars in the sky than anyone can count (K-2 ES A).

Connections to the Next Grade Band:

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

· Explanation of day, year, seasons, moon phases (6-8 ES A);

· Other bodies in the solar system (6-8 ES A);

· Distances between stars and concrete distances to stars (6-8 ES B);

· Stellar evolution (6-8 ES B);

· Galaxies (6-8 ES B);

· Use of telescopes as a tool to study the universe (6-8 ES B).


	Teacher Background

	Science Matters: Achieving Scientific Literacy p.1-4, 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 K-4 



Earth and Space 5-8 
	Physical Setting
	Physical Setting 4A, 4B (3-5)
Physical Setting (3-5)
	Gravity p.45 (Atlas of Science, Volume 1, 2001)

Stars p.47 

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


	Ohio’s Benchmark:

3-5 ES B: Summarize the processes that shape Earth’s surface and 
describe evidence of those processes.

	Ohio’s Indicators

	Grade 3
	Grade 4
	Grade 5

	No indicators present for this benchmark
	8.
Describe how wind, water and ice shape and reshape Earth’s land surface by eroding rock and soil in some areas and depositing them in other areas producing characteristic landforms (e.g., dunes, deltas and glacial moraines).

9.
Identify and describe how freezing, thawing and plant growth reshape the land surface by causing the weathering of rock.

10.
Describe evidence of changes on Earth’s surface in terms of slow processes (e.g., erosion, weathering, mountain building and deposition) and rapid processes (e.g. volcanic eruptions, earthquakes and landslides).
	No indicators present for this benchmark

	Implications for Instruction

	Clarification for Instruction:

This benchmark focuses on the processes that shape Earth's surface. Some processes are slow, such as weathering of rock by wind, plants, or water. Some processes are fast, such as mass wasting (mudslides, land slides) or volcanic eruptions. The difference between weathering and erosion should be included in this benchmark. Fourth grade teachers can model typical landforms, demonstrating the process that contributed to its formation. 
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:

· Characteristics of physical change (3-5 PS A); 

· Solutions to erosional problems (3-5 ST A);

· Properties and composition of soil, soil conservation, and weathering of rock (3-5 ES C);

· In investigating erosion and deposition using tools to measure rates of erosion of deposition; 
· In the context of modeling the processes of erosion and deposition on a small scale stream table or outside, data can be mapped or plotted on a graph (3-5 SI A, B, and C).

Connections to the Previous Grade Band:

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

· Plants and animals cause fast or slow changes in their environments (K-2 ES B).

Connections to the Next Grade Band:

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

· Destructive and constructive processes that create landforms (6-8 ES E); 

· Topographic maps for illustrations of specific landforms (6-8 ES E);
· Plate movement contributes to the shape of Earth's surface, through mountain building, volcanic activity, and earthquakes (6-8 ES E).


	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 K-4 
Earth and Space 5-8 
	Physical Setting 4C (3-5)
Historical Perspectives

	Physical Setting 4C (3-5)
	Changes in the Earth's Surface p.51 (Atlas of Science, Volume 1, 2001)

Plate Tectonics p.53 (Atlas of Science, Volume 1, 2001)


	Ohio’s Benchmark:

3-5 ES C: Describe Earth’s resources including rocks, soil, water, air, 
animals and plants and the ways in which they can be conserved.

	Ohio’s Indicators

	Grade 3
	Grade 4
	Grade 5

	1.
Compare distinct properties of rocks (e.g., color, layering and texture).

2.
Observe and investigate that rocks are often found in layers.

3.
Describe that smaller rocks come from the breakdown of larger rocks through the actions of plants and weather.

4.
Observe and describe the composition of soil (e.g., small pieces of rock and decomposed pieces of plants and animals, and products of plants and animals).

5.
Investigate the properties of soil (e.g., color, texture, capacity to retain water, ability to support plant growth).

6.
Investigate that soils are often found in layers and can be different from place to place.
	No indicators present for this benchmark.
	5.
Explain how the supply of many non-renewable resources is limited and can be extended through reducing, reusing and recycling but cannot be extended indefinitely.

6.
Investigate ways Earth’s renewable resources (e.g., fresh water, air, wildlife and trees) can be maintained.

	Implications for Instruction

	Clarification for Instruction:

This benchmark focuses on Earth's resources. These include rock, soil, water, and life. Third grade teachers can conduct soil investigations to allow students to observe and describe the properties and composition of soil. Rocks and soil can be observed to form in layers. Soil is formed from weathered rock and decaying plant material. Different types of rocks can be differentiated by the general appearance (patterns, visible minerals or grains, texture, colors). Fifth grade teachers can differentiate between renewable and non-renewable resources. Recycling, reducing, and reusing materials can help extend the amount of resources available, but not indefinitely. 

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:

· Use of physical properties to identify materials (such as soil or rock); (3-5 PS B);

· Technological advances linked to renewable/nonrenewable resources (3-5 ST A); 

· Positive and negative impacts to the environment can include resource recovery (mining), recycling benefits, or problems facing solar/wind energy in the US (3-5 ST A);

· Solving problems using models for soil erosion, simple renewable energy configurations [(such as photovoltaic cells or panels) (3-5 ST B)];

· Some technological solutions to problems cause more problems (3-5 ST B);

· In the context of learning about soil, collecting samples and data from the field, measuring, weighing, calculating volume of soil samples, plotting and graphing results. (3-5 SI A, B, and C).

Connections to the Previous Grade Band:

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

· Resources are defined as living versus nonliving entities (K-2 ES D);

· Some resources are limited, but can be extended (K-2 ES D).
Connections to the Next Grade Band:

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

· Rock composition and identification (6-8 ES D);

· Classification of minerals (6-8 ES D);

· Specific information from the rock cycle [(the processes that form sedimentary, igneous, and metamorphic rocks) (6-8 ES D)];

· The water cycle; (6-8 ES C);

· Freshwater as a resource (6-8 ES C);
· Surface water pollution (6-8 ES C);
· Earth's ability to absorb materials (6-8 ES C).


	Teacher Background

	Science Matters: Achieving Scientific Literacy p. 191-202, 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 K-4 
Science and Society 5-8 
Earth and Space 5-8 
	Physical Setting
Nature of Technology
Designed World
	Designed World 8B (3-5)
Physical Setting 4D, 4C (3-5)
Living Environment 5E A(3-5)
Designed World 8B (K-2)
	Conservation of Matter p.57
Atoms and Molecules p.55
Design Constraints p. 33 (Atlas of Science, Volume 1, 2001)


	Ohio’s Benchmark:

3-5 ES D: Analyze weather and changes that occur over a period of time.

	Ohio’s Indicators

	Grade 3
	Grade 4
	Grade 5

	No indicators present for this benchmark.
	1.
Explain that air surrounds us, takes up space, moves around us as wind, and may be measured using barometric pressure.

2.
Identify how water exists in the air in different forms (e.g., in clouds, fog, rain, snow and hail).

3.
Investigate how water changes from one state to another (e.g., freezing, melting, condensation and evaporation).

4.
Describe weather by measurable quantities such as temperature, wind direction, wind speed, precipitation and barometric pressure.

5.
Record local weather information on a calendar or map and describe changes over a period of time (e.g., barometric pressure, temperature, precipitation symbols and cloud conditions).

6.
Trace how weather patterns generally move from west to east in the United States.

7.
Describe the weather which accompanies cumulus, cumulonimbus, cirrus and stratus clouds.
	No indicators present for this benchmark.

	Implications for Instruction

	Clarification for Instruction:

This benchmark focuses on changes in weather. Weather measurements, documenting observed weather, and describing weather changes over a set amount of time are all fourth grade material. Teachers can create an outside weather station with the class and collect weather data on a regular basis throughout the year. Temperature, precipitation amounts, barometric pressure, wind speed, and wind direction can all be measured. Student observations can be documented in addition to the quantifiable data. This can include percent cloud coverage versus percent clear sky and types of clouds present. Water properties (as they apply to weather) are also identified as fourth grade teachers can connect specific states of water to weather events. 

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:

· Different states of matter (3-5 PS B);

· Physical changes that occur with temperature (3-5 PS A.);

· Changes in temperature and thermal energy transfer (3-5 PS D);

· In the context of describing weather by measurable quantities, the development of weather equipment and/or tools that could impact human life (3-5 ST A.);

· In the context of outlining specific problems of simple weather prediction tools, discuss new development or solutions to the problems (3-5 ST B);

· In the context of describing weather by measurable quantities choosing simple appropriate tools to measure and record weather events (3-5 SI A);

· In investigating different states of water [(making "clouds", learning about evaporation and condensation) (3-5 SI C)];

· In the context of describing weather by measurable quantities use examples to show the difference between fact and opinion (quantitative versus qualitative) terms used in reporting weather observations (3-5 SK A).

Connections to the Previous Grade Band:

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

· Seasonal and daily weather changes (K-2 ES C);
· Evaluation of measurable weather quantities for temperature and precipitation (K-2 ES C).
Connections to the Next Grade Band:

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

· Simple models for weather predication (6-8 ES C);

· Interpreting local, regional, and national weather maps (6-8 ES C);

· Climatic zones are outlined, based on the relationship of temperature and precipitation (6-8 ES C).


	Teacher Background

	Science Matters: Achieving Scientific Literacy p. 196-205, 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 K-4 
Earth and Space 5-8 
	Physical Setting
Common Themes
Living Environment
	Nature of Technology 3A (3-5)
	Weather and Climate p.21 (Atlas of Science, Volume 2, 2007)


Source: Ohio Department of Education, March 2008
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