	Ohio’s Benchmark

3-5 PS A: Compare the characteristics of simple physical and chemical changes.

	Ohio’s Indicators

	Grade 3
	Grade 4
	Grade 5

	No indicators present for this benchmark.
	1.
Identify characteristics of a simple physical change (e.g., heating or cooling can change water from one state to another and the change is reversible).

2.
Identify characteristics of a simple chemical change. When a new material is made by combining two or more materials, it has chemical properties that are different from the original materials (e.g., burning paper, vinegar and baking soda).
	No indicators present for this benchmark.

	Implications for Instruction

	Clarification for Instruction:

This benchmark focuses on distinguishing simple physical and chemical changes at a conceptual level. This distinction can include recognition of examples (burning paper, rusting nail, folding paper, etc.). 

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 investigating physical and chemical changes, students can conduct scientific investigations (3-5 SI A);

· In investigating physical and chemical changes, students can organize and evaluate observations to formulate inferences and conclusions (3-5 SI B);

· In investigating physical and chemical changes, students can learn to substantiate claims with experimental evidence (3-5 SK B).
Connections to the Previous Grade Band:

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

· Object’s parts have different characteristics (K-2 PS A);

· Classification of objects by characteristics (K-2 PS A);

· Ways to change an object’s properties (K-2 PS A). 

Connections to the Next Grade Band:

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

· Chemical and physical changes that affect the properties of an object (6-8 PS A);
· Chemical and physical changes that play a role in the processes that shape Earth (6-8 ES C and D).


	Teacher Background

	Science Matters: Achieving Scientific Literacy p. 94-101 , 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 Science 3-4
	Physical Setting
	Physical Setting 4D (3-5)
	Atoms and Molecules p.55
Chemical Reactions p.61


	Ohio’s Benchmark:

3-5 PS B: Identify and describe the physical properties of matter in its various states.

	Ohio’s Indicators

	Grade 3
	Grade 4
	Grade 5

	No indicators present for this benchmark.
	3.
Describe objects by the properties of the materials from which they are made and that these properties can be used to separate or sort a group of objects (e.g., paper, glass, plastic and metal).

4.
Explain that matter has different states (e.g., solid, liquid and gas) and that each state has distinct physical properties.
	No indicators present for this benchmark.

	Implications for Instruction

	Clarification for Instruction:

This benchmark focuses on physical properties of matter. Physical properties of matter such as sinking-floating, texture, size, magnetism, odor, state, mass, conductivity, color, etc. are included in this benchmark. Students are able to sort objects by the physical properties of the parts of they are made up. In addition students are able to explain the different physical properties of the three states of matter (solid, liquid, and gas).

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 about the properties of different materials, students can investigate how manmade materials have changed their lives from that of their predecessors (3-5 ST A);

· In investigating the physical properties of matter, students can conduct scientific investigations (3-5 SI A);

· In investigating the physical properties of matter, students can organize and evaluate observations to formulate inferences and conclusions (3-5 SI B);

· In investigating the physical properties of matter, students can distinguish between fact and opinion (3-5 SK A);

· In investigating the physical properties of matter, students can use data to provide evidence to support conclusions (3-5 SK B).
Connections to the Previous Grade Band:

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

· Water exist in one of three states (solid, liquid, gas) (K-2 PS A);

· Objects can be sorted by their physical properties (K-2 PS A);

· An object’s properties can be changed (K-2 PS A). 

Connections to the Next Grade Band:

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

· Properties of a chemical change can be evidenced by the presence of a new substance (6-8 PS A);

· Properties of a physical change can be evidenced by the chemical properties of the substance remaining the same (6-8 PS A);

· Conceptual understanding of density (6-8 PS A);

· Matter is conserved under all kinds of changes (6-8 PS A).


	Teacher Background

	Science Matters: Achieving Scientific Literacy p. 94-101, 1991

	National Standards-based Education Resources

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

	Physical Science K-4 
	Physical Setting
	Physical Setting 4D (3-5)
	Atoms and Molecules p.55 
Conservation of Matter p.57
Chemical Reactions p.61
States of Matter p.59 (Atlas of Science, Volume 1, 2001)
Design Constraints p.33 (Atlas of Science, Volume 1, 2001)


	Ohio’s Benchmark:

3-5 PS C: Describe the forces that directly affect objects and their motion

	Ohio’s Indicators

	Grade 3
	Grade 4
	Grade 5

	1.
Describe an objects position by locating it relative to another object or the background.

2.
Describe an objects motion by tracing and measuring its position over time.

3.
Identify contact/non-contact forces that affect motion of an object (e.g., gravity, magnetism and collision).

4.
Predict the changes when an object experiences a force (e.g., a push or pull, weight and friction).
	No indicators present for this benchmark.
	No indicators present for this benchmark.

	Implications for Instruction

	Clarification for Instruction:

This benchmark focuses on simple forces and motion. Students can describe an object’s position within a frame of reference. Further, they can describe by measuring an object’s motion as a change in position over time. Students are able to identify the forces that cause an object to move or change its motion. Additionally, students can predict how an object’s motion (or lack thereof) will change when a force acts on the object. Description and manipulation of objects by pushing, pulling, throwing, dropping, and rolling, can assist in focusing on the position and movement of objects. Also describing location as up, down, in front, or behind, and discovering the various kinds of motion and forces required to control it can assist in developing understanding of 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:

· In the context of describing motion and forces investigate how cars/trains/buses, etc. have changed the way humans move(3-5 ST A);

· In the context of describing motion and forces design solutions to simple problems relating to force and motion, (e.g., how to keep a piece of paper hanging on the wall, from blowing away in the wind, or how to make a paper airplane fly farther) (3-5 ST B);

· In the context of describing motion and forces practice tracing an object’s motion on a graph or table (3-5 SI A);

· Using observations and data to determine whether an object is affected by a force (3-5 SI B);

· Investigating a non-contact force to cause students to draw conclusions about why an object falls (3-5 SK A);

· Learning about an important person who contributed to technology advances in this area of science [(like Henry Ford for the first car, and Richard Spikes for transmission and gear shift in cars) (3-5 ST D)].

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

· Unbalanced forces cause changes in an object’s motion (6-8 PS B);

· Conceptual understanding of acceleration [(change in speed/direction) (6-8 PS B)]. 


	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

	Physical Science K-4 
Earth and Space 5-8 
Physical Science 5-8 
	Physical Setting
Historical Perspectives
	Physical Setting 4F, 4G (3-5)
	Gravity p.45 (Atlas of Science, Volume 1, 2001)

Laws of Motion p.63 (Atlas of Science, Volume 1, 2001)


	Ohio’s Benchmark:

3-5 PS D: Summarize the way changes in temperature can be produced and

thermal energy transferred.

	Ohio’s Indicators

	Grade 3
	Grade 4
	Grade 5

	No indicators present for this benchmark.
	5.
Compare ways the temperature of an object can be changed (e.g., rubbing, heating and bending of metal).
	1.
Define temperature as the measure of thermal energy and describe the way it is measured.

2.
Trace how thermal energy can transfer from one object to another by conduction.

	Implications for Instruction

	Clarification for Instruction:

This benchmark focuses on thermal energy. A conceptual understanding of the flow of heat energy (via conduction only) from warm to cool objects and the relationship between change of temperature and descriptions of changes in thermal energy can be included in discussions of this benchmark. Although anything that changes in some way when it gets hotter or colder can be used to measure temperature, this benchmark focuses on grade appropriate ways to measure temperature (the expansion and contraction of a substance as in a thermometer).

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 thermometers to measure temperatures of different materials to see how thermal energy is transferred by conduction (3-5 SI A);

· Making observations and keeping a data table to observe how thermal energy is transferred by conduction (3-5 SI B and 3-5 SK C);

· Taking appropriate safety measures in an investigation of thermal energy transfer by conduction (3-5 SI C);

· Using data from thermal energy transfer investigations to support conclusions (3-5 SK B).

Connections to the Previous Grade Band:

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

· The effect of heat on different materials(K-2 PS A);

· Energy sources and their uses (K-2 PS C). 

Connections to the Next Grade Band:

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

· Thermal energy as one among many kinds of energy (6-8 PS D);
· Conservation of energy (6-8 PS D).


	Teacher Background

	Science Matters: Achieving Scientific Literacy p. 26-27, 1991

	National Standards-based Education Resources

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

	Physical Science K-4

	Physical Setting

	Physical Setting 4F, 4G (3-5)
	Conservation of Matter p.57
Energy Transformations p.25 (Atlas of Science, Volume 2, 2007)


	Ohio’s Benchmark:

3-5 PS E: Trace how electrical energy flows through a simple electrical circuit and describe how the electrical energy can produce thermal energy, light, sound, and magnetic forces.

	Ohio’s Indicators

	Grade 3
	Grade 4
	Grade 5

	No indicators present for this benchmark.
	No indicators present for this benchmark.
	3.
Describe that electrical current in a circuit can produce thermal energy, light, sound and/or magnetic forces.

4.
Trace how electrical current travels by creating a simple electric circuit that will light a bulb.

	Implications for Instruction

	Clarification for Instruction:

This benchmark focuses on electric energy. Simple circuits with electrical components (battery, wire, different types of resistors, switches, simple current carrying wires that are electromagnets) are included in this benchmark. Using the cause and effect aspect of circuit building will reinforce students’ understanding of how electricity is transformed into other forms of energy (connect the circuit, light the bulb).

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:

· Exploring how electrical circuits are used in our daily lives to enhance our senses, meet our needs and improve our lives (3-5 ST A);

· Designing a simple circuit to light a light bulb or ring a bell (3-5 ST B);

· Taking appropriate safety measures when experimenting with circuits (3-5 SI A);

· Writing down observations and communicating information learned by experimenting with circuits (3-5 SI B and 3-5 SI C);

· Predicting what will happen when a simple circuit is completed, observing whether predictions are correct and altering explanations to match what is observed (3-5 SK A);

· Learning about an important person who contributed to technology in this area of science (like Shirley Jackson for her 20th century telecommunication inventions, Lewis Latimer drew plans for telephone patent for Alexander Graham Bell) (3-5 SK D).

Connections to the Previous Grade Band:

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

· Energy makes things work (K-2 PS C);

· Electricity is a form of energy (K-2 PS C). 

Connections to the Next Grade Band:

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

· Ways of producing electric energy (6-8 PS C);

· Conservation of energy (6-8 PS D).


	Teacher Background

	Science Matters: Achieving Scientific Literacy p. 44, 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 Science K-4
	Physical Setting
Historical Perspectives
	Physical Setting 4G (3-5)
	Chemical Reactions p.61


	Ohio’s Benchmark:

3-5 PS F: Describe the properties of light and sound energy

	Ohio’s Indicators

	Grade 3
	Grade 4
	Grade 5

	No indicators present for this benchmark.
	No indicators present for this benchmark.
	5.
Explore and summarize observations of the transmission, bending (refraction) and reflection of light.

6.
Describe and summarize observations of the transmission, reflection, and absorption of sound.

7.
Describe that changing the rate of vibration can vary the pitch of a sound.

	Implications for Instruction

	Clarification for Instruction:

This benchmark focuses on light and sound energy. Observational activities include physical descriptions of the transmission, refraction, and reflection of both light and sound energy. Tuning forks, rubber band, and musical instruments can be used to demonstrate that the rate of vibration varies the pitch of a sound, the transmission of sound through different media, the difference between loud and soft sounds, and properties of sound energy. Prisms, lenses, different colored surfaces and mirrors can be used to demonstrate the concepts of reflection and refraction. Different opacities or colors of glass or plastic can be used to demonstrate transmission of light.

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:

· Exploring how technology related to light and sound has affected human life (i.e. movies, television, digital pictures, digital music, instruments, lighting up the night) (3-5 ST A);

· Designing a solution to a problem involving sound or light [(helping someone who can’t hear or see) (3-5 ST B)];

· Investigating how light or sound refracts and reflects and taking appropriate safety measures (3-5 SI A);

· Investigating how different lenses bend light differently and recording observations clearly (3-5 SI B);

· Developing an investigation of how light or sound reflects off of different kinds of surfaces and communicating the results of the investigation (3-5 SI C);

· Keeping accurate records of observations made in investigating the wave properties of light and/or sound (3-5 SK C);

· Learning about people who have contributed to the advancement of understanding and using light and sound (like Thomas Alva Edison, Nikola Tesla, Kenneth Dunkley, James West, and Katherine Blodgett (3-5 SK D);

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

· Reflection of sun’s light by moon (3-5 ES A).

Connections to the Previous Grade Band:

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

· Light moves in straight lines (K-2 PS B);

· Vibrations make sound (K-2 PS B). 
Connections to the Next Grade Band:

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

· Telescopes as instruments that gather light to study the universe (6-8 ES B). 


	Teacher Background

	Science Matters: Achieving Scientific Literacy p. 22–24, 1991

	National Standards-based Education Resources

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

	Physical Science K-4

	Physical Setting
	Physical Setting 4E (3-5)
	Waves p.65


Source: Ohio Department of Education, March 2008
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