	Ohio’s Benchmark:

6-8 PS: A: Relate uses, properties and chemical processes to the behavior 
and/or arrangement of the small particles that compose matter.

	Ohio’s Indicators

	Grade 6
	Grade 7
	Grade 8

	1.
Explain that equal volumes of different substances usually have different masses.

2.
 Describe that in a chemical change new substances are formed with different properties than the original substance (e.g., rusting, burning).

3.
Describe that in a physical change (e.g., state, shape and size) the chemical properties of a substance remain unchanged.

4.
Describe that chemical and physical changes occur all around us (e.g., in the human body, cooking and industry).
	1.
Investigate how matter can change forms but the total amount of matter remains constant.
	No indicators present for this benchmark.

	Implications for Instruction

	Clarification for Instruction:

This benchmark focuses on understanding materials as made up of parts without actually naming atoms and/or molecules. For example, it would be reasonable to compare the different arrangements of small particles in solids, liquids and gases, but the comparison of the size or type of small particles in two different kinds of solids, etc. would be more advanced than this benchmark indicates. Density (and relative density), at a conceptual level, may be addressed in discussions of this benchmark, as well as other properties of materials like electrical conductivity, heat capacity, heat conductivity, acid/base, expansion, magnetism, melting point, freezing point, boiling point and solubility. Also, the idea that new substances are formed when a chemical change occurs can be examined by comparing the properties of the substance before the chemical change with the properties of the substance after the chemical change. Similarly, the idea that a material that undergoes a physical change does not change its chemical properties can be discussed here. Students are expected to be able to distinguish between chemical and physical changes given more than one piece of evidence. Finally, the concept of conservation of matter can be introduced and can be demonstrated through conservation of mass, since atoms and molecules are above grade-level content.

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 relating use, properties and chemical processes to the behavior and/or arrangement of the small particles within them, exploring different procedures for identifying properties of materials (6-8 SI A);

· In the context of relating use, properties and chemical processes to the behavior and/or arrangement of the small particles within them, learning how to choose appropriate tools for identifying properties of materials (6-8 SI A);

· In the context of relating use, properties and chemical processes to the behavior and/or arrangement of the small particles within them, using relevant safety procedures when identifying or measuring properties of materials (6-8 SI A);

· In the context of relating use, properties and chemical processes to the behavior and/or arrangement of the small particles within them, exploring the importance of reproducibility by executing procedures for identifying properties of materials (6-8 SK B);

· In the context of relating use, properties and chemical processes to the behavior and/or arrangement of the small particles within them, discovering examples of how thinking scientifically is helpful in daily life through learning how knowing the properties of materials can prevent accidents or make tasks more straightforward or easier (6-8 SK C);
· In the context of relating use, properties and chemical processes to the behavior and/or arrangement of the small particles within them, exploring substances that have common uses and those that are related to concepts found in Earth and Space and Life Sciences at this grade band (e.g., earth materials (ES D, ES E, LS C, LS D), acids/bases (ES E), salts (ES C), water (ES C, ES E, LS C), rust (ES E), major atmospheric gases (ES C, LS C), common metals (ES D, ES E)). 
Connections to the Previous Grade Band:

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

· Differentiating between physical and chemical changes (3-5 PS A);

· Identifying and describing physical properties of matter in its various states (3-5 PS B). 

Connections to the Next Grade Band:

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

· Atoms and molecules (9-10 PS A);
· Writing balanced chemical equations (9-10 PS B);
· Density as a physical property and a calculable quantity (9-10 PS B). 


	Teacher Background

	Science Matters: Achieving Scientific Literacy p. 75-78, 94-108, 1991

	National Standards-based Education Resources

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

	Physical Science 5-8
	Physical Setting 

Common Themes
	Historical Perspectives 10F (6-8)
Physical Setting 4D (6-8)
	Atoms and Molecules p.55
Atoms and Molecules (commentary) 

Conservation of Matter p.57
Chemical Reactions p.61
Describing Changes p.121 (Atlas of Science, Volume 1, 2001)

States of Matter p.59 (Atlas of Science, Volume 1, 2001)


	Ohio’s Benchmark:

6-8 PS: B: In simple cases, describe the motion of objects and conceptually 
describe the effects of forces on an object.

	Ohio’s Indicators

	Grade 6
	Grade 7
	Grade 8

	No indicators present for this benchmark.
	No indicators present for this benchmark.
	1.
Describe how the change in the position (motion) of an object is always judged and described in comparison to a reference point.

2.
Explain that motion describes the change in the position of an object (characterized by a speed and direction) as time changes.

3.
Explain that unbalanced force acting on an object changes that object’s speed and/or direction.

	Implications for Instruction

	Clarification for Instruction:

This benchmark focuses on motion of an object as change in position over time and as a result of forces acting on an object. Here, motion can be used as a way of describing both speed and velocity without distinguishing between the two. Although students will be introduced to a conceptual and qualitative understanding of average speed, the mathematical definition is not required. In this benchmark, the notion of an unbalanced force is first addressed. Students learn that a force can act on an object without changing its motion, if it is in balance with another force. Students also learn that unbalanced forces can change an object’s direction of motion without changing its speed. Thus, this benchmark requires a conceptual understanding of acceleration without naming acceleration or mathematically defining acceleration. 
Connections to Other Benchmarks:

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

· In the context of describing the motion of objects using appropriate mathematical skills to analyze and interpret data and draw conclusions (6-8 SI B);

· In the context of describing the motion of objects using scientific inquiry processes to distinguish between description and explanation (6-8 SK A);

· In the context of describing the effect of forces on the motion of objects learning the importance of reproducibility and reduction of bias in scientific methods (6-8 SK B);

· In the context of describing the effect of forces on the motion of objects learning the importance of thinking scientifically in daily life (6-8 SK C).

Connections to the Previous Grade Band:

Concepts covered in previous grade band include, but are not limited to: 
· Force causing a change in motion (3-5 PS C);

· Names of forces than cause change in motion (i.e., friction, weight, gravity, magnetism, etc.) (3-5 PS C).

Connections to the Next Grade Band:

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

· The distinction between speed and velocity (9-10 PS D);

· Acceleration (9-10 PS D);

· Newton’s Laws of Motion (9-10 PS D).


	Teacher Background

	Science Matters: Achieving Scientific Literacy chapter 21, 1991

	National Standards-based Education Resources

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

	Physical Science 5-8
	Physical Setting
	Physical Setting 4F (3-5)
	Laws of Motion p.63 (Atlas of Science, Volume 1, 2001)


	Ohio’s Benchmark:

6-8 PS C: Describe renewable and nonrenewable sources of energy (e.g., solar, wind, fossil fuels, biomass, hydroelectricity, geothermal and nuclear energy) and the management of these sources.

	Ohio’s Indicators

	Grade 6
	Grade 7
	Grade 8

	5.
Explain that the energy found in nonrenewable resources such as fossil fuels (e.g., oil, coal and natural gas) originally came from the sun and may renew slowly over millions of years.

6.
Explain that energy derived from renewable resources such as wind and water is assumed to be available indefinitely.

7.
Describe how electric energy can be produced from a variety of sources (e.g., sun, wind and coal).

8.
Describe how renewable and nonrenewable energy resources can be managed (e.g., fossil fuels, trees and water).
	No indicators present for this benchmark.
	No indicators present for this benchmark.

	Implications for Instruction

	Clarification for Instruction:

This benchmark focuses on understanding the implications of describing an energy source as renewable or nonrenewable and managing these sources. Additionally, this benchmark addresses the issues of producing electric energy from a variety of renewable and nonrenewable energy sources. Students would not be required to know details about how a power plant works.

Connections to Other Benchmarks:

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

· In the context of energy learning the consequences (environmental) of using different resources to produce electrical energy (6-8 ST A);

· In the context of energy using appropriate mathematical skills to analyze, interpret and draw conclusions from data about renewable and nonrenewable sources of energy (6-8 SI B);

· In the context of energy exploring how thinking scientifically about using renewable and nonrenewable sources of energy can be helpful in daily life (6-8 SK C).

Connections to the Previous Grade Band:

Concepts covered in previous grade band include, but are not limited to: 
· The difference between slow and fast processes (3-5 ES B);

· Electrical energy in circuits (3-5 PS E);

· Renewable and non-renewable resources (3-5 ES C).

Connections to the Next Grade Band:

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

· Conservation and transformation of energy within a system (9-10 PS F);

· How human activity conserve or deplete Earth’s resources (9-10 ES D).


	Teacher Background

	Science Matters: Achieving Scientific Literacy chapter 20, 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
	Physical Setting
Designed World
Living Environment

	Physical Setting 4B, 4E (6-8)
Designed World 8C (9-12)
	Flow of Energy in Ecosystems p.79


	Ohio’s Benchmark:

6-8 PS D: Describe that energy takes many forms, some forms represent kinetic energy

and some forms represent potential energy; and during energy transformation

the total amount of energy remains constant.

	Ohio’s Indicators

	Grade 6
	Grade 7
	Grade 8

	No indicators present for this benchmark.
	2.
Describe how an object can have potential energy due to its position or chemical composition and can have kinetic energy due to its motion.

3.
Identify different forms of energy (e.g., electrical, mechanical, chemical, thermal, nuclear, radiant and acoustic).

4.
Explain how energy can change forms but the total amount of energy remains constant.

5.
Trace energy transformation in a simple closed system (e.g., a flashlight).
	4.
Demonstrate that waves transfer energy.

5.
Demonstrate that vibrations in materials may produce waves that spread away from the source in all directions (e.g., earthquake waves and sound waves).

	Implications for Instruction

	Clarification for Instruction:

This benchmark focuses on an introduction to the concepts of kinetic and potential energy as well as conservation of energy. Conceptually, students understand that potential energy is related to position (higher = more) or chemical composition and kinetic energy is related to an object’s motion (faster = more). Also covered in this benchmark is an introduction to many different forms of energy including, electrical, chemical, thermal, nuclear, light, and sound energy. These different forms of energy can be explored in closed systems where one can easily trace the transformations and demonstrate that the total amount of energy stays the same, even though it changes form. The emphasis in this benchmark is on simple systems and the mere conservation and transformation of energy. Light and sound energy can sometimes be difficult to explain, so extra emphasis is given to waves and wave energy to make these forms of energy more tangible. The use of waves and vibrations in this benchmark are an introduction.

Connections to Other Benchmarks:

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

· In the context of learning about forms of energy using the skills of scientific inquiry processes, students can explore energy transformations in simple closed systems and demonstrate that energy is conserved in such systems. (6-8 SK A);

· Demonstrating that energy is conserved in a simple closed system, students can learn the importance of reproducibility and reduction of bias in scientific methods (6-8 SK B).

Connections to the Previous Grade Band:

Concepts covered in previous grade band include, but are not limited to: 
· Light and sound as forms of energy (3-5 PS F);

· Electrical energy as a form of energy (3-5 PS E);

· Thermal energy as a form of energy (3-5 PS D);

· Energy as something transferable (3-5 PS D, E and F).

Connections to the Next Grade Band:

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

· The formulas for gravitational potential energy and kinetic energy (9-10 PS E);

· Methods of energy transfer, such as radiation and convection (9-10 PS F);

· The unique properties of light (9-10 PS G);

· Details about wave properties (9-10 PS G); 

· The concepts of conservation and transformation of energy (9-10 PS F).


	Teacher Background

	Science Matters: Achieving Scientific Literacy chapter 20, 1991

	National Standards-based Education Resources

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

	
	Physical Setting
Living Environment
Designed World
	Physical Setting 4F (6-8)
Designed World 8C (6-8)
Physical Setting 4E (6-8)
	Waves p.65
Chemical Reactions p.61
Flow of Energy in Ecosystems p.79
States of Matter p.59 (Atlas of Science, Volume 1, 2001)


Source: Ohio Department of Education, March 2008
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