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[bookmark: _Toc12517860]3-PS2-1 Motion and Stability: Forces and Interactions
Students who demonstrate understanding can: 
Plan and conduct an investigation to provide evidence of the effects of balanced and unbalanced forces on the motion of an object.
[Clarification Statement: Examples could include an unbalanced force on one side of a ball can make it start moving; and, balanced forces pushing on a box from both sides will not produce any motion at all.] [Assessment Boundary: Assessment is limited to one variable at a time: number, size, or direction of forces. Assessment does not include quantitative force size, only qualitative and relative. Assessment is limited to gravity being addressed as a force that pulls objects down.]
Continue to the next page for the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts.
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Planning and Carrying Out Investigations
Planning and carrying out investigations to answer questions or test solutions to problems in 3–5 builds on K–2 experiences and progresses to include investigations that control variables and provide evidence to support explanations or design solutions.
Plan and conduct an investigation collaboratively to produce data to serve as the basis for evidence, using fair tests in which variables are controlled and the number of trials considered.
Connections to Nature of Science
Scientific Investigations Use a Variety of Methods
Science investigations use a variety of methods, tools, and techniques.
	PS2.A: Forces and Motion
3. Each force acts on one particular object and has both strength and a direction. An object at rest typically has multiple forces acting on it, but they add to give zero net force on the object. Forces that do not sum to zero can cause changes in the object’s speed or direction of motion. (Boundary: Qualitative and conceptual, but not quantitative addition of forces are used at this level.)
PS2.B: Types of Interactions
2. Objects in contact exert forces on each other.
	Cause and Effect
Cause and effect relationships are routinely identified.


Assessment Targets
Assessment targets describe the focal knowledge, skills, and abilities for a given three-dimensional Performance Expectation. Please refer to the Introduction for a complete description of assessment targets.
Science and Engineering Subpractice(s)
Please refer to appendix A for a complete list of Science and Engineering Practices (SEP) subpractices. Note that the list in this section is not exhaustive.
3.1 	Ability to clarify the goal of the investigation and identify the evidence needed to address the purpose of the investigation
3.2 	Ability to develop, evaluate, and refine a plan for the investigation
3.3 	Ability to collect the data for the investigation
Science and Engineering Subpractice Assessment Targets
Please refer to appendix A for a complete list of SEP subpractice assessment targets. Note that the list in this section is not exhaustive.
3.1.4	Ability to describe how the observations and/or collected data can be used as evidence for the phenomenon under investigation
3.2.2	Ability to describe detailed experimental procedure, including how the data will be collected, how to control variables, the number of trials, the experimental setup and the tools required
3.2.3	Ability to compare and evaluate alternative methods to determine which design provides the evidence necessary to address the purpose of the investigation
3.3.2	Ability to make observations according to the investigation plan
3.3.3	Ability to evaluate the quality of data to determine if the evidence meets the goals of the investigation
Disciplinary Core Idea Assessment Targets
	PS2.A.3.a	Describe forces acting on objects in terms of both strength and direction
	PS2.A.3.b	Describe that unbalanced forces acting on an object result in a change of motion – in either speed or direction
	PS2.A.3.c	Identify forces even when an object is at rest and infer that forces at play are balanced
	PS2.A.3.d	Predict future motion based on observed patterns of motion and presence of balanced or unbalanced forces
	PS2.B.2.a	Recognize that objects in physical contact exert forces on each other
	PS2.B.2.b	Recognize that some forces act on objects without physical contact
	PS2.B.2.c	Recognize that the gravitational force of Earth pulls objects (near Earth’s surface) towards the planet’s center
Crosscutting Concept Assessment Target(s)
CCC2 	Identify cause and effect relationships
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides observations and/or data from an investigation that sought to measure (qualitatively) the effects of balanced and unbalanced forces on the motion of an object:
Evaluates whether the data provide sufficient evidence to meet the goal of the investigation (3.1.4, PS2.A.3, and CCC2)
Selects a subset of the data that best support the goal of the investigation (3.1.4, PS2.A.3, and CCC2)
Task provides a list of experimental plans to answer a question about the effects of balanced and unbalanced forces on the motion of an object:
Selects the plan that will best provide data to answer the question (3.2.2, PS2.A.3, and CCC2)
Task provides a list of variables in an experiment to answer a question about the effects of balanced and unbalanced forces on the motion of an object:
Identifies the control, independent, and/or dependent variables (3.2.2, PS2.A.3, and CCC2)
Task provides a flawed experimental plan and/or data generated from an experiment about the effects of balanced and unbalanced forces on the motion of an object:
Identifies the flaws and refines the plan to better address the purpose of the investigation (3.2.3 and PS2.A.3)
Uses the data to evaluate and refine the experimental plan (3.2.3 and PS2.A.3)
Task provides an animation of an investigation about the effects of balanced and unbalanced forces on the motion of an object:
Identifies the observations that provide evidence to support the hypothesis under investigation (3.3.2, PS2.A.3, and CCC2)
Task provides a simulation about the effects of balanced and unbalanced forces on the motion of an object:
Interacts with the simulation to generate data to support the hypothesis under investigation (3.3.2, PS2.A.3, and CCC2)
Task presents a set of data from an investigation about the effects of balanced and unbalanced forces on the motion of an object:
Evaluates whether the amount of data (i.e., number of trials) is sufficient to answer the question under investigation (3.3.3, PS2.A.3, and CCC2)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
A force acting on an object initially at rest (e.g., kicking a ball)
A force acting on an object already in motion (e.g., tapping a rolling marble)
Combinations of push and pull forces acting on an object initially at rest (e.g., two students pushing on a desk)
Control of variables
Number of trials and data points
Relevance of collected data
Appropriateness of measuring tools and instruments
Common Misconceptions
Note that the list in this section is not exhaustive.
If a force is acting on an object, the object will move unless it is immovable.
An object at rest cannot be acted upon by a force.
There is a constant force acting on an object in motion.
A force is something that can be carried with an object and may be used up over time.
Force is an internal property of objects.
Gravity prevents objects from flying into space.
Objects cannot move in the absence of friction.
Additional Assessment Boundaries
None listed at this time.
Additional References
3-PS2-1 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/3-PS2-1 Evidence Statements June 2015 asterisks.pdf
The 2016 Science Framework for California Public Schools Kindergarten through Grade 12
Appendix 1: Progression of the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts in Kindergarten through Grade 12 https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix1.pdf
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[bookmark: _Toc12517861]3-PS2-2 Motion and Stability: Forces and Interactions
Students who demonstrate understanding can: 
Make observations and/or measurements of an object’s motion to provide evidence that a pattern can be used to predict future motion.
[Clarification Statement: Examples of motion with a predictable pattern could include a child swinging in a swing, a ball rolling back and forth in a bowl, and two children on a see-saw.] [Assessment Boundary: Assessment does not include technical terms such as period and frequency.]
Continue to the next page for the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts.
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Planning and Carrying Out Investigations
Planning and carrying out investigations to answer questions or test solutions to problems in 3–5 builds on K–2 experiences and progresses to include investigations that control variables and provide evidence to support explanations or design solutions.
Make observations and/or measurements to produce data to serve as the basis for evidence for an explanation of a phenomenon or test a design solution.
Connections to Nature of Science
Science Knowledge is Based on Empirical Evidence
Science findings are based on recognizing patterns.
	PS2.A: Forces and Motion
The patterns of an object’s motion in various situations can be observed and measured; when that past motion exhibits a regular pattern, future motion can be predicted from it. (Boundary: Technical terms, such as magnitude, velocity, momentum, and vector quantity, are not introduced at this level, but the concept that some quantities need both size and direction to be described is developed.)
	Patterns
Patterns of change can be used to make predictions.


Assessment Targets
Assessment targets describe the focal knowledge, skills, and abilities for a given three-dimensional Performance Expectation. Please refer to the Introduction for a complete description of assessment targets.
Science and Engineering Subpractice(s)
Please refer to appendix A for a complete list of Science and Engineering Practices (SEP) subpractices. Note that the list in this section is not exhaustive.
3.1	Ability to clarify the goal of the investigation and identify the evidence needed to address the purpose of the investigation
3.3	Ability to collect the data for the investigation
Science and Engineering Subpractice Assessment Targets
Please refer to appendix A for a complete list of SEP subpractice assessment targets. Note that the list in this section is not exhaustive.
3.1.1	Ability to describe the purpose of the investigation or formulate a question that can be investigated
3.1.2	Ability to identify relevant independent and dependent variables and to consider possible confounding variables or effects
3.1.3	Ability to describe what and how much data need to be collected to provide sufficient evidence to the purpose of the investigation
3.1.4	Ability to describe how the observations and/or collected data can be used as evidence for the phenomenon under investigation
3.3.1	Ability to use appropriate tools for accurate and precise measurements
Disciplinary Core Idea Assessment Targets
	PS2.A.4a	Recognize patterns in the motion of an object 
	PS2.A.4b	Explain that patterns in the motion of an object can be used to predict the future motion of the object 
	PS2.A.4c	Identify the observations and measurements to collect as data to provide evidence of patterns in the motion of an object
	PS2.A.4d	Use the appropriate tools and techniques to collect data to provide evidence of patterns in the motion of an object
Crosscutting Concept Assessment Target(s)
CCC1 	Use patterns of change to make predictions
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides phenomenon that involves motion with a predictable pattern and an investigation plan:
Identifies the purpose of the investigation (3.1.1, PS2.A.4a, and CCC1) 
Task provides phenomenon that involves motion with a predictable pattern and an investigation plan that includes a list of variables:
Identifies the dependent and independent variables (3.1.2, PS2.A.4, and CCC1) 
Task provides phenomenon that involves motion with a predictable pattern, a question about future motion, and a list of investigation plans:
Identifies the plan that will provide the best evidence of a pattern that can be used to make a prediction about future motion (3.1.3, PS2.A.4, and CCC1) 
Task provides phenomenon that involves motion with a predictable pattern and a question about future motion:
Identifies the data that are useful to record to determine a pattern that can be used to make a prediction about future motion (3.1.3, PS2.A.4, and CCC1) 
Task provides phenomenon that involves motion with a predictable pattern and data or observations from an investigation:
Identifies the data or observations that can be used to make a prediction about future motion (3.1.4, PS2.A.4, and CCC1) 
Task provides phenomenon that involves motion with a predictable pattern and an investigation plan that includes a list of measuring tools/techniques:
Identifies the appropriate measuring tools/techniques to collect data (3.3.1, PS2.A.4, and CCC1)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
A pendulum or a child on swing
A ball rolling back and forth on a ramp or in a bowl
A Ferris wheel or merry-go-round
Children on a seesaw 
A child jumping rope
A block hanging from a spring
Common Misconceptions
Note that the list in this section is not exhaustive.
There is a natural tendency for an object to be at rest.
There are no forces acting on an object at rest.
A force is needed to keep an object moving with a constant speed.
Force is an internal property of objects that may be used up over time.
Additional Assessment Boundaries
None listed at this time.
Additional References
3-PS2-2 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/3-PS2-2%20Evidence%20Statements%20June%202015%20asterisks.pdf
The 2016 Science Framework for California Public Schools Kindergarten through Grade 12
Appendix 1: Progression of the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts in Kindergarten through Grade 12 https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix1.pdf
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[bookmark: _Toc12517862]3-PS2-3 Motion and Stability: Forces and Interactions
Students who demonstrate understanding can: 
Ask questions to determine cause and effect relationships of electric or magnetic interactions between two objects not in contact with each other.
[Clarification Statement: Examples of an electric force could include the force on hair from an electrically charged balloon and the electrical forces between a charged rod and pieces of paper; examples of a magnetic force could include the force between two permanent magnets, the force between an electromagnet and steel paperclips, and the force exerted by one magnet versus the force exerted by two magnets. Examples of cause and effect relationships could include how the distance between objects affects strength of the force and how the orientation of magnets affects the direction of the magnetic force.] [Assessment Boundary: Assessment is limited to forces produced by objects that can be manipulated by students, and electrical interactions are limited to static electricity.]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Asking Questions and Defining Problems
Asking questions and defining problems in grades 3–5 builds on grades K–2 experiences and progresses to specifying qualitative relationships.
Ask questions that can be investigated based on patterns such as cause and effect relationships.
	PS2.B: Types of Interactions
Electric, and magnetic forces between a pair of objects do not require that the objects be in contact. The sizes of the forces in each situation depend on the properties of the objects and their distances apart and, for forces between two magnets, on their orientation relative to each other.
	Cause and Effect
Cause and effect relationships are routinely identified, tested, and used to explain change.


Assessment Targets
Assessment targets describe the focal knowledge, skills, and abilities for a given three-dimensional Performance Expectation. Please refer to the Introduction for a complete description of assessment targets.
Science and Engineering Subpractice(s)
Please refer to appendix A for a complete list of Science and Engineering Practices (SEP) subpractices. Note that the list in this section is not exhaustive.
1.1	Ability to ask and evaluate questions addressing phenomena of the natural world
1.3	Ability to ask and evaluate investigable questions
Science and Engineering Subpractice Assessment Targets
Please refer to appendix A for a complete list of SEP subpractice assessment targets. Note that the list in this section is not exhaustive.
1.1.1	Ability to ask questions that arise from careful observation of phenomena, or unexpected results, to clarify and/or seek additional information 
1.3.1	Ability to ask questions that can be investigated within the scope of the school laboratory, research facilities, or field (e.g., outdoor environment) with available resources and, when appropriate, frame a hypothesis based on a model or theory
1.3.2	Ability to evaluate a question to determine if it is empirically testable and relevant
Disciplinary Core Idea Assessment Targets
	PS2.Ba.	Recognize that interactions involving electromagnetic forces do not require that the interacting objects physically touch 
	PS2.Bb.	Identify the strength of the force exerted by two objects interacting through electromagnetic force decreases as the distance between them increases
	PS2.Bc.	Describe forces exerted upon two magnetics in terms of the relative position among magnetic poles
	PS2.Bd.	Differentiate between permanent magnets and objects that can interact in the presence of magnets but not when the magnet is removed
	PS2.Be.	Identify the act of charging as a means for causing previously neutral objects to interact via electromagnetic forces
	PS2.Bf.	Draw comparisons between interactions among permanent/temporary magnets and among charged objects
Crosscutting Concept Assessment Target(s)
CCC2 	Identify, test, and use cause and effect relationships to explain change
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides a picture/description of a scenario of two objects in the natural world that interact via electromagnetic forces:
Identifies (or generates) a question that best considers the cause-and-effect relationship between observable features of the interacting objects (e.g., their composition, distance, and relative orientation) and of features of the forces (e.g., their strength and direction) (1.1.1, PS2.B.3, and CCC2)
Identifies a question that best seeks to investigate how the objects are interacting without being in physical contact (1.1.1 and PS2.B.3, and CCC2)
Task provides a picture/description of a scenario in which two objects in the natural world interact via electromagnetic forces and the result is unexpected:
Identifies (or generates) a question that highlights how the expected cause-and effect-relationship was different from the observed interaction between the two objects (1.1.1, PS2.B.3, and CCC2)
Identifies (or generates) a question regarding the relative orientation/position of the interacting objects that might be the cause of the unexpected result (1.1.1, PS2.B.3, and CCC2)
Identifies (or generates) a question regarding a new source of information that would help determine if a suggested cause/effect relationship actually occurred (1.1.1, PS2.B.3, and CCC2)
Task provides observations from an experiment in which two objects interact via electromagnetic forces:
Asks a question about the experiment that effectively compares the observed cause-and-effect relationship to another instance of objects interacting via a different kind of electromagnetic force (1.3.1, PS2.B.3, and CCC2)
Asks a question regarding unstated features of the materials used (i.e., size, object composition, relative position, relative orientation) that might serve as alternative explanations for the results(1.3.1, PS2.B.3, and CCC2)
Task provides a question regarding objects interacting via electromagnetic forces:
Identifies (or generates) a hypothesis that converts the provided question into one that identifies both which variables will be held constant and which will be allowed to vary (1.3.1, PS2.B.3, and CCC2)
Evaluates the quality of the question in light of a stated set of available resources (e.g., a set of magnets, a compass, and paperclips) that could be used to perform an investigation (1.3.2, PS2.B.3, and CCC2)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
Non-metallic, non-magnetic objects interact after one (or both) have become electrically charged (perhaps via static electricity, like a balloon on hair)
A permanent magnetic exerts a force on a ferromagnetic metallic object (like a paper clip)
Two permanent (ferro) magnets exert forces on each other based upon their relative positions
Students investigate how size affects the magnetic force exerted between two (ferro) magnets
An electrically neutral object is charged via the triboelectric effect and attracts an electrically neutral object
Common Misconceptions
Note that the list in this section is not exhaustive.
Charged objects never interact with neutral objects.
All metals are attracted to magnets.
All silver-colored items are attracted to a magnet.
Larger magnets are always stronger magnets.
Additional Assessment Boundaries
None listed at this time.
Additional References
3-PS2-3 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/3-PS2-3 Evidence Statements June 2015 asterisks.pdf
The 2016 Science Framework for California Public Schools Kindergarten through Grade 12
Appendix 1: Progression of the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts in Kindergarten through Grade 12 https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix1.pdf
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[bookmark: _Toc12517863]3-PS2-4 Motion and Stability: Forces and Interactions
Students who demonstrate understanding can: 
Define a simple design problem that can be solved by applying scientific ideas about magnets.
[Clarification Statement: Examples of problems could include constructing a latch to keep a door shut and creating a device to keep two moving objects from touching each other.]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Asking Questions and Defining Problems
Asking questions and defining problems in grades 3–5 builds on grades K–2 experiences and progresses to specifying qualitative relationships.
Define a simple problem that can be solved through the development of a new or improved object or tool.
	PS2.B: Types of Interactions
3. Electric, and magnetic forces between a pair of objects do not require that the objects be in contact. The sizes of the forces in each situation depend on the properties of the objects and their distances apart and, for forces between two magnets, on their orientation relative to each other.
	Connections to Engineering, Technology, and Applications of Science
Interdependence of Science, Engineering, and Technology
Scientific discoveries about the natural world can often lead to new and improved technologies, which are developed through the engineering design process.


Assessment Targets
Assessment targets describe the focal knowledge, skills, and abilities for a given three-dimensional Performance Expectation. Please refer to the Introduction for a complete description of assessment targets.
Science and Engineering Subpractice(s)
Please refer to appendix A for a complete list of Science and Engineering Practices (SEP) subpractices. Note that the list in this section is not exhaustive.
1E.2	Ability to define a design problem
Science and Engineering Subpractice Assessment Targets
Please refer to appendix A for a complete list of SEP subpractice assessment targets. Note that the list in this section is not exhaustive.
1E.2.1	Ability to define a design problem that would lead to the development or improvement of an object or tool based on an understanding of science concepts and usability considerations
1E.2.2	Ability to define a design problem to develop an object, process, or system that takes into consideration criteria and constraints that include science concepts among other considerations
Disciplinary Core Idea Assessment Targets
	PS2.B.3a	Describe how the force between magnetic objects do not require that those objects be in contact with each other
	PS2.B.3b	Describe how the size of a magnetic force depends on the properties of objects
	PS2.B.3c	Describe how the size of a magnetic force depends on the distance between objects
	PS2.B.3d	Describe how a magnetic force depends on the orientation of magnetic objects relative to one another
Crosscutting Concept Assessment Target(s)
Not applicable
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task describes a scenario of a problem that could be addressed by using magnets:
Writes a problem definition statement for the scenario (1E.2.1 and PS2.B.3)
Selects the best problem definition from among a list of alternatives (1E.2.1 and PS2.B.3)
Task describes a scenario of a problem that could be addressed by using magnets along with stating a design problem:
Suggests/indicates improvements to the design problem by including relevant criteria, constraints, and consideration for testing the solution (1E.2.2 and PS2.B.3)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
Constructing a latch to keep a door/container shut
Creating a device to keep two moving objects from touching each other
Designing a way to sort through a pile of materials to remove only the iron (or other ferromagnetic) objects 
Developing a way to hold objects in place
Constraints that may contribute to a design problem
Common Misconceptions
Note that the list in this section is not exhaustive.
Magnetism requires objects to be in contact with each other.
All metals are attracted to magnets.
The distance separating magnetic objects does not influence the magnitude of magnetic forces.
Magnets always repel each other.
Magnets always attract each other.
Additional Assessment Boundaries
None listed at this time.
Additional References
3-PS2-4 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/3-PS2-4%20Evidence%20Statements%20June%202015%20asterisks.pdf
The 2016 Science Framework for California Public Schools Kindergarten through Grade 12
[image: ]
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[bookmark: _Toc12517864]4-PS3-1 Energy
Students who demonstrate understanding can: 
Use evidence to construct an explanation relating the speed of an object to the energy of that object.
[Clarification Statement: Examples of evidence relating speed and energy could include change of shape on impact or other results of collisions.] [Assessment Boundary: Assessment does not include quantitative measures of changes in the speed of an object or on any precise or quantitative definition of energy.]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in 3–5 builds on K–2 experiences and progresses to the use of evidence in constructing explanations that specify variables that describe and predict phenomena and in designing multiple solutions to design problems.
Use evidence (e.g., measurements, observations, patterns) to construct an explanation.
	PS3.A: Definitions of Energy
The faster a given object is moving, the more energy it possesses.
	Energy and Matter
Energy can be transferred in various ways and between objects.


Assessment Targets
Assessment targets describe the focal knowledge, skills, and abilities for a given three-dimensional Performance Expectation. Please refer to the Introduction for a complete description of assessment targets.
Science and Engineering Subpractice(s)
Please refer to appendix A for a complete list of Science and Engineering Practices (SEP) subpractices. Note that the list in this section is not exhaustive.
6.1	Ability to construct explanations of phenomena
Science and Engineering Subpractice Assessment Targets
Please refer to appendix A for a complete list of SEP subpractice assessment targets. Note that the list in this section is not exhaustive.
6.1.1	Ability to construct a quantitative and/or qualitative explanations of observed relationships
6.1.2	Ability to apply scientific concepts, principles, theories, and big ideas to construct an explanation of a real-world phenomenon
6.1.3	Ability to use models and representations in scientific explanations
Disciplinary Core Idea Assessment Targets
	PS3.A.1a	Identify and describe the relative speeds of objects (i.e., faster or slower)
	PS3.A.1b	Describe that the speed of an object is related to the (kinetic) energy of an object
	PS3.A.1c	Recognize that energy is transferred between objects in various ways, such as collisions
	PS3.A.1d	Recognize that indicators, such as heat, sound, change of shape, and change in motion are qualitative measures of the amount of energy transferred from one object to another
	PS3.A.1e	Construct and articulate the idea, based on observational evidence, that for a given mass, the faster an object is moving the more energy it possesses
Crosscutting Concept Assessment Target(s)
CCC5 	Identify the ways that energy is transferred between objects
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides a description of an experiment and observations that demonstrate the relationship between the speed of an object and its energy:
Uses the observations to make a qualitative conclusion about the relationship between dependent and independent variables of the experiment (6.1.1, PS3.A.1, and CCC5)
Task provides a description of a real-world phenomenon and additional observations or data from an experiment about the phenomenon that demonstrate the relationship between the speed of an object and its energy:
Uses the observations or data and scientific concepts about energy to support a conclusion about how the speed of the object is related to its energy (6.1.2, PS3.A.1, and CCC5)
Selects or completes a model that is the best representative explanation of the phenomenon (6.1.3, PS3.A.1, and CCC5)
Task provides a scientific model of a phenomenon that illustrates the relationship between the speed of an object and its energy:
Uses the model to construct an explanation of how the speed of an object is related to its energy (6.1.3, PS3.A.1, and CCC5)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
Loudness of sound produced
Distance a stationary object moves
Speed at which a stationary object moves
Amount of heat produced by friction
Size of an indentation or crater
Range of impact ejecta
Objects of varying speed strike an object that produces a sound
Ball rolls down a hill and collides with another ball
Common Misconceptions
Note that the list in this section is not exhaustive.
Speed is the only factor that determines the kinetic energy of a moving object.
Faster moving objects always have more kinetic energy than slower moving objects.
Additional Assessment Boundaries
None listed at this time.
Additional References
4-PS3-1 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/4-PS3-1%20Evidence%20Statements%20June%202015%20asterisks.pdf
The 2016 Science Framework for California Public Schools Kindergarten through Grade 12
Appendix 1: Progression of the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts in Kindergarten through Grade 12 https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix1.pdf
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[bookmark: _Toc12517865]4-PS3-2 Energy
Students who demonstrate understanding can: 
Make observations to provide evidence that energy can be transferred from place to place by sound, light, heat, and electric currents.
[Assessment Boundary: Assessment does not include quantitative measurements of energy.]
Continue to the next page for the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts.
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Planning and Carrying Out Investigations
Planning and carrying out investigations to answer questions or test solutions to problems in 3–5 builds on K–2 experiences and progresses to include investigations that control variables and provide evidence to support explanations or design solutions.
Make observations to produce data to serve as the basis for evidence for an explanation of a phenomenon or test a design solution.
	PS3.A: Definitions of Energy
Energy can be moved from place to place by moving objects or through sound, light, or electric currents.
PS3.B: Conservation of Energy and Energy Transfer
2. Energy is present whenever there are moving objects, sound, light, or heat. When objects collide, energy can be transferred from one object to another, thereby changing their motion. In such collisions, some energy is typically also transferred to the surrounding air; as a result, the air gets heated and sound is produced.
Light also transfers energy from place to place.
Energy can also be transferred from place to place by electric currents, which can then be used locally to produce motion, sound, heat, or light. The currents may have been produced to begin with by transforming the energy of motion into electrical energy.
	Energy and Matter
Energy can be transferred in various ways and between objects.


Assessment Targets
Assessment targets describe the focal knowledge, skills, and abilities for a given three-dimensional Performance Expectation. Please refer to the Introduction for a complete description of assessment targets.
Science and Engineering Subpractice(s)
Please refer to appendix A for a complete list of Science and Engineering Practices (SEP) subpractices. Note that the list in this section is not exhaustive.
3.1	Ability to clarify the goal of the investigation and identify the evidence needed to address the purpose of the investigation
3.3	Ability to collect the data for the investigation
Science and Engineering Subpractice Assessment Targets
Please refer to appendix A for a complete list of SEP subpractice assessment targets. Note that the list in this section is not exhaustive.
3.1.1	Ability to describe the purpose of the investigation or formulate a question that can be investigated
3.1.2	Ability to identify relevant independent and dependent variables and to consider possible confounding variables or effects
3.1.3	Ability to describe what and how much data need to be collected to provide sufficient evidence to the purpose of the investigation 
3.1.4	Ability to describe how the observations and/or collected data can be used as evidence for the phenomenon under investigation
3.3.1	Ability to use appropriate tools for accurate and precise measurements
Disciplinary Core Idea Assessment Targets
	PS3.A.2a	Recognize that motion, sound, light, and electric current are forms of energy
	PS3.B.2a	Recognize that energy changes occur when objects collide but the total energy of the objects and the surroundings is conserved
	PS3.B.2b	Describe that some energy is transferred from one object to another during a collision, resulting in a change in motion of the objects 
	PS3.B.2c	Describe that some energy is transferred from the objects during a collision to the surrounding air, resulting in sound and heat
	PS3.B.3a	Recognize that light transfers energy from place to place
	PS3.B.4a	Recognize that electric current transfers energy from place to place
	PS3.B.4b	Describe that electrical energy can be transformed into motion, light, sound, and/or heat energy
	PS3.B.4c	Describe that the energy of motion can be transformed into electrical energy
Crosscutting Concept Assessment Target(s)
CCC5 	Identify the ways that energy is transferred between objects
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides a real-world problem that involves the transfer/transformation of energy and a list of materials and tools that may be used in an investigation:
Identifies the transfer/transformations of energy under investigation (3.1.1, PS3.B.2, and CCC5)
Task provides a description of an investigation on the transfer/transformation of energy:
Identifies factors that might affect the results of the investigation (3.1.2, PS3.B.2, and CCC5)
Selects the method of data collection that will provide sufficient evidence to support the goal of the investigation (3.1.4, PS3.B.4, and CCC5)
Identifies the data to collect and record to provide sufficient evidence to support the goal of the investigation (3.1.3, PS3.B.2, and CCC5)
Task provides a description of an investigation on the transfer/transformation of light energy:
Identifies the independent and dependent variables in the investigation (3.1.2, PS3.B.3, and CCC5)
Task provides an investigation plan that includes the observations or data to be collected on the transfer/transformation of light energy:
Evaluates whether the collected data provides sufficient evidence to meet the goal of the investigation (3.1.4, PS3.B.3, and CCC5)
Task provides an investigation plan that includes the observations or data to be collected:
Selects a rationale for why the plan supports the goal of the investigation (3.1.4, PS3.B.4, and CCC5)
Task provides an investigation plan and a list of unordered steps of data collection:
Orders the steps to collect data for the investigation (3.3.1, PS3.B.4, and CCC5)
Task provides an investigation plan and a list of potential measuring tools or instruments:
Selects the appropriate tools to collect data for the investigation (3.3.1, PS3.B.4, and CCC5)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
The effect of the transfer of light or sound energy to an object
The transformations of energy involved during the operation of simple household appliances
The transfer and transformations of energy using simple circuits
The transfer of energy that occurs when two objects collide
The transfer of thermal energy using a battery-powered light source
Determining how materials/substances affect the transfer of energy
Investigating properties that affect energy transfer
Common Misconceptions
Note that the list in this section is not exhaustive.
Energy is lost (not conserved) during transfers or transformations of energy (rather than transferred from the system to the surroundings).
Energy transfer from one object or form to another is one hundred percent efficient.
Additional Assessment Boundaries
None listed at this time.
Additional References
4-PS3-2 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/4-PS3-2%20Evidence%20Statements%20June%202015%20asterisks.pdf
The 2016 Science Framework for California Public Schools Kindergarten through Grade 12
Appendix 1: Progression of the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts in Kindergarten through Grade 12 https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix1.pdf
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Students who demonstrate understanding can: 
Ask questions and predict outcomes about the changes in energy that occur when objects collide.
[Clarification Statement: Emphasis is on the change in the energy due to the change in speed, not on the forces, as objects interact.] [Assessment Boundary: Assessment does not include quantitative measurements of energy.]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Asking Questions and Defining Problems
Asking questions and defining problems in grades 3–5 builds on grades K–2 experiences and progresses to specifying qualitative relationships.
Ask questions that can be investigated and predict reasonable outcomes based on patterns such as cause and effect relationships.
	PS3.A: Definitions of Energy
1. Energy can be moved from place to place by moving objects or through sound, light, or electric currents.
PS3.B: Conservation of Energy and Energy Transfer
2. Energy is present whenever there are moving objects, sound, light, or heat. When objects collide, energy can be transferred from one object to another, thereby changing their motion. In such collisions, some energy is typically also transferred to the surrounding air; as a result, the air gets heated and sound is produced.
PS3.C: Relationship Between Energy and Forces
2. When objects collide, the contact forces transfer energy so as to change the objects’ motions.
	Energy and Matter
Energy can be transferred in various ways and between objects.


Assessment Targets
Assessment targets describe the focal knowledge, skills, and abilities for a given three-dimensional Performance Expectation. Please refer to the Introduction for a complete description of assessment targets.
Science and Engineering Subpractice(s)
Please refer to appendix A for a complete list of Science and Engineering Practices (SEP) subpractices. Note that the list in this section is not exhaustive.
1.1	Ability to ask and evaluate questions addressing phenomena of the natural world
1.2	Ability to ask and evaluate scientific questions arising from examining models, explanations, arguments to specify relationships between variables
Science and Engineering Subpractice Assessment Targets
Please refer to appendix A for a complete list of SEP subpractice assessment targets. Note that the list in this section is not exhaustive.
1.1.1	Ability to ask questions that arise from careful observation of phenomena or unexpected results, to clarify and/or seek additional information  
1.2.1	Ability to ask questions that clarify and refine a model, or provide an explanation
1.2.2	Ability to ask questions that determine relationships, including quantitative relationships, between independent and dependent variables
Disciplinary Core Idea Assessment Targets
	PS3.A.1a	Recognize that motion, sound, heat, and light are forms of energy
	PS3.A.1b	Recognize that relative speed, loudness, temperature, and brightness are qualitative measures of energy
	PS3.B.2a	Recognize that energy changes occur when objects collide but the total energy of the objects and the surroundings is conserved
	PS3.B.2b	Describe that some energy is transferred from one object to another during a collision, resulting in a change in motion of the objects
	PS3.B.2c	Describe that some energy is transferred from the objects during a collision to the surrounding air, resulting in sound and heat
	PS3.C.2a	Describe that contact forces exerted by colliding objects transfer energy, resulting in a change in motion of the objects
Crosscutting Concept Assessment Target(s)
CCC5	Identify that energy can be transferred in various ways and between objects
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides a picture, description, or simulation of a phenomenon involving the transfer of energy during a collision:
Asks questions about observable features of the phenomena (such as flashes of light, changes in temperature, sound) that are indicative of transfers of energy and/or the amount of energy transferred (1.1.1, PS3.A.1, and CCC5)
Identifies the question(s) about the changes in energy as a result of the collision that can be investigated (1.1.1, PS3.B.2, and CCC5)
Task provides a model that illustrates the transfer of energy during a collision:
Identifies the question(s) about the changes in energy as a result of the collision that can be answered using the model (1.2.1, PS3.B.2, and CCC5)
Uses the model to make a prediction about the changes in energy as a result of the collision (1.2.1, PS3.B.2, and CCC5)
Task provides a description of an experiment involving the transfer of energy during a collision:
Identifies the investigable question(s) about the relationships between the independent and dependent variables in the experiment (1.2.2, PS3.C.2, and CCC5)
Makes a prediction based on the relationships between the variables in the experiment (1.2.2, PS3.C.2, and CCC5)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
Collisions involving two carts
Collisions involving two balls
Collisions involving a moving object and a stationary object
An object strikes another, producing movement and sound
An object is heated causing it to press against another object
An electric current flows through a resistor, producing heat and light
Common Misconceptions
Note that the list in this section is not exhaustive.
Energy is lost (not conserved) during collisions.
Energy transfer from one object or form to another is one hundred percent efficient.
Energy and force are interchangeable terms.
Doubling the speed of an object doubles the kinetic energy.
Additional Assessment Boundaries
None listed at this time.
Additional References
4-PS3-3 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/4-PS3-3%20Evidence%20Statements%20June%202015%20asterisks.pdf
The 2016 Science Framework for California Public Schools Kindergarten through Grade 12
Appendix 1: Progression of the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts in Kindergarten through Grade 12 https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix1.pdf
[image: ]
4-PS3-3 Energy
California Science Test—Item Specifications

Page 34

[bookmark: _Toc12517867]4-PS3-4 Energy
Students who demonstrate understanding can: 
Apply scientific ideas to design, test, and refine a device that converts energy from one form to another.
[Clarification Statement: Examples of devices could include electric circuits that convert electrical energy into motion energy of a vehicle, light, or sound; and, a passive solar heater that converts light into heat. Examples of constraints could include the materials, cost, or time to design the device.] [Assessment Boundary: Devices should be limited to those that convert motion energy to electric energy or use stored energy to cause motion or produce light or sound.]
Continue to the next page for the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts.


	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in 3–5 builds on K–2 experiences and progresses to the use of evidence in constructing explanations that specify variables that describe and predict phenomena and in designing multiple solutions to design problems.
Apply scientific ideas to solve design problems.
	PS3.B: Conservation of Energy and Energy Transfer
Energy can also be transferred from place to place by electric currents, which can then be used locally to produce motion, sound, heat, or light. The currents may have been produced to begin with by transforming the energy of motion into electrical energy.
PS3.D: Energy in Chemical Processes and Everyday Life
1. The expression “produce energy” typically refers to the conversion of stored energy into a desired form for practical use.
ETS1.A: Defining Engineering Problems
4. Possible solutions to a problem are limited by available materials and resources (constraints). The success of a designed solution is determined by considering the desired features of a solution (criteria). Different proposals for solutions can be compared on the basis of how well each one meets the specified criteria for success or how well each takes the constraints into account.(secondary)
	Energy and Matter
Energy can be transferred in various ways and between objects.
Connections to Engineering, Technology, and Applications of Science
Influence of Engineering, Technology, and Science on Society and the Natural World
Engineers improve existing technologies or develop new ones.
Connections to Nature of Science
Science is a Human Endeavor
Most scientists and engineers work in teams.
Science affects everyday life.


Assessment Targets
Assessment targets describe the focal knowledge, skills, and abilities for a given three-dimensional Performance Expectation. Please refer to the Introduction for a complete description of assessment targets.
Science and Engineering Subpractice(s)
Please refer to appendix A for a complete list of Science and Engineering Practices (SEP) subpractices. Note that the list in this section is not exhaustive.
6E.1	Ability to solve design problems
6E.2	Ability to evaluate and/or refine solutions to design problems
Science and Engineering Subpractice Assessment Targets
Please refer to appendix A for a complete list of SEP subpractice assessment targets. Note that the list in this section is not exhaustive.
6E.1.4	Ability to apply relevant scientific knowledge and/or evidence in designing solutions
6E.2.1	Ability to compare or critique competing design solutions based on design criteria
6E.2.2	Ability to evaluate and/or refine (optimize) design solutions based on scientific knowledge or evidence
Disciplinary Core Idea Assessment Targets
	PS3.B.4a	Recognize that electric current transfers energy from place to place
	PS3.B.4b	Describe that electrical energy can be transformed into motion, light, sound, and/or heat energy
	PS3.B.4c	Describe that the energy of motion can be transformed into electrical energy 
	PS3.D.1a	Recognize that energy can be stored in one form (e.g., chemical energy) and later converted to a more usable form (e.g., electrical energy)
	ETS.1.A.4a	Identify the criteria of a device design intended for the specific transformation of energy from one form to another
ETS.1.A.4b	Identify the constraints of a design (e.g., materials, costs, and safety)
ETS.1.A.4c	Evaluate designs based on the specified criteria and constraints
Crosscutting Concept Assessment Target(s)
CCC5 	Describe how energy can be transferred in various ways between objects
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides a description of a problem to be solved by a device that converts one form of energy to another and a design solution:
Identifies the scientific concepts (e.g., conversion of energy from one form to another) underlying the performance of the device (6E.1.4, PS3.B.4, and CCC5)
Task provides a description of a problem to be solved by a device that converts one form of energy to another, multiple design solutions, and criteria (e.g., a particular type of energy conversion):
Selects the design solution(s) that best meet(s) the criteria (6E.2.1, PS3.B.4, and CCC5)
Task provides a description of a problem that can be solved by a device that converts one form of energy to another, multiple design solutions, and relevant data/evidence for each design solution, and a prioritized criteria or constraint:
Selects the best design from among multiple designs and provides justification for the selection based on prioritized criteria or constraint (6E.2.1, ETS.1.A.4, and CCC5)
Task provides a description of a problem to be solved by a device that converts one form of energy to another and a refinement to a prototype device:
Identifies the scientific explanation(s) that supports the effectiveness of the refinement to the design (6E.2.2, PS3.B.4, and CCC5)
Task provides a description of a problem to be solved by a device that converts one form of energy to another, a list of possible refinements to the prototype device, relevant data/evidence for each refinement, and a prioritized criteria or constraint:
Selects the best refinement(s) and provides justification for the selection(s) based on the data/evidence (6E.2.2, ETS.1.A.4, and CCC5)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
Simple electrical circuits with sound, light, or motion components
Devices that convert electrical energy to mechanical energy, and vice versa
Basic household appliances that covert electrical energy to sound, light, or motion
Conditions that will convert the most mechanical to electrical energy
Processes that lead to specific energy conversions
Common Misconceptions
Note that the list in this section is not exhaustive.
Energy is found only in living things.
Energy is created rather than converted from one form to another.
Energy is destroyed during the conversion from one form to another.
Batteries generate the electrons that move in a circuit.
Additional Assessment Boundaries
None listed at this time.
Additional References
4-PS3-4 Evidence Statement
https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/4-PS3-4%20Evidence%20Statements%20June%202015%20asterisks.pdf
The 2016 Science Framework for California Public Schools Kindergarten through Grade 12
Appendix 1: Progression of the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts in Kindergarten through Grade 12 (PDF)
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Students who demonstrate understanding can: 
Develop a model of waves to describe patterns in terms of amplitude and wavelength and that waves can cause objects to move.
[Clarification Statement: Examples of models could include diagrams, analogies, and physical models using wire to illustrate wavelength and amplitude of waves.] [Assessment Boundary: Assessment does not include interference effects, electromagnetic waves, non-periodic waves, or quantitative models of amplitude and wavelength.]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Developing and Using Models
Modeling in 3–5 builds on K–2 experiences and progresses to building and revising simple models and using models to represent events and design solutions.
Develop a model using an analogy, example, or abstract representation to describe a scientific principle.
Connections to Nature of Science
Scientific Knowledge is Based on Empirical Evidence
Science findings are based on recognizing patterns.
	PS4.A: Wave Properties
Waves, which are regular patterns of motion, can be made in water by disturbing the surface. When waves move across the surface of deep water, the water goes up and down in place; there is no net motion in the direction of the wave except when the water meets a beach. (Note: This grade band endpoint was moved from K–2.)
Waves of the same type can differ in amplitude (height of the wave) and wavelength (spacing between wave peaks).
	Patterns
Similarities and differences in patterns can be used to sort, classify, and analyze simple rates of change for natural phenomena.


Assessment Targets
Assessment targets describe the focal knowledge, skills, and abilities for a given three-dimensional Performance Expectation. Please refer to the Introduction for a complete description of assessment targets.
Science and Engineering Subpractice(s)
Please refer to appendix A for a complete list of Science and Engineering Practices (SEP) subpractices. Note that the list in this section is not exhaustive.
2.1	Ability to develop models
2.2 	Ability to use models
Science and Engineering Subpractice Assessment Targets
Please refer to appendix A for a complete list of SEP subpractice assessment targets. Note that the list in this section is not exhaustive.
2.1.1	Ability to determine the components as well as relationships among multiple components, to include or omit, of a scientific event, system, or design solution
2.2.1	Ability to use the model to collect evidence to reason qualitatively or quantitatively about concepts and relationships represented in the model
2.2.2	Ability to use the model to generate explanations and predictions about the behavior of a scientific phenomenon
Disciplinary Core Idea Assessment Targets
	PS4.A.2a	Recognize phenomena that exhibit wave behavior (e.g., the repeating pattern of crests and troughs)
	PS4.A.2b	Describe how waves may be created in various media
	PS4.A.2c	Recognize the basic properties of waves, such as amplitude and wavelength
	PS4.A.2d	Relate the up and down motion of an object carried by a passing wave to the amplitude and wavelength of the wave
	PS4.A.2e	Describe that there is generally no net motion of the medium (e.g., water) in the direction of propagation of the wave
	PS4.A.3a	Understand that waves of the same type can have different amplitudes and wavelengths
	PS4.A.3b	Describe how changes in the amplitude and wavelength of a passing wave affect the motion of an object carried by the wave
Crosscutting Concept Assessment Target(s)
CCC1 	Use similarities and differences in patterns to sort, classify, and analyze simple rates of change for natural phenomena
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides both a description of a phenomenon that involves wave behavior and a list of relevant and irrelevant components to include in a model:
Selects the components to develop a model that illustrates/explains the phenomenon (2.1.1, PS4.A.2, and CCC1)
Task provides a description of a phenomenon that involves wave behavior and an incomplete model that illustrates/explains the phenomenon:
Identifies the components that will complete the model (2.1.1, PS4.A.2, and CCC1)
Explains the role of the components in the model (2.1.1, PS4.A.2, and CCC1)
Task provides both a description of a phenomenon that involves wave behavior and a list of models to illustrate/explain a behavior about the phenomenon (e.g., there is no net movement of water toward the shore in a deep-water wave):
Selects the model that illustrates/explains the behavior (2.1.1, PS4.A.2, and CCC1)
Task provides a physical model of a phenomenon that involves wave behavior and observations/evidence from the model:
Identifies the relationships in the model based on the observations/evidence (2.2.1, PS4.A.3, and CCC1)
Task provides a model of a phenomenon that involves wave behavior:
Uses the model to construct an explanation about phenomenon (2.2.2, PS4.A.3, and CCC1)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
Observations of the motion of an object floating on water when the water is disturbed
Modeling of transverse and longitudinal waves using ropes, strings, and springs
Prediction of patterns associated with wave motion
Analysis of wave movement and wave shape
Common Misconceptions
Note that the list in this section is not exhaustive.
There is a net movement of the medium in the direction of wave propagation.
Additional Assessment Boundaries
None listed at this time.
Additional References
4-PS4-1 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/4-PS4-1 Evidence Statements June 2015 asterisks.pdf
The 2016 Science Framework for California Public Schools Kindergarten through Grade 12
Appendix 1: Progression of the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts in Kindergarten through Grade 12 https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix1.pdf
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Students who demonstrate understanding can: 
Develop a model to describe that light reflecting from objects and entering the eye allows objects to be seen.
[Assessment Boundary: Assessment does not include knowledge of specific colors reflected and seen, the cellular mechanisms of vision, or how the retina works.]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Developing and Using Models
Modeling in 3–5 builds on K–2 experiences and progresses to building and revising simple models and using models to represent events and design solutions.
Develop a model to describe phenomena.
	PS4.B: Electromagnetic Radiation
3. An object can be seen when light reflected from its surface enters the eyes.
	Cause and Effect
Cause and effect relationships are routinely identified.


Assessment Targets
Assessment targets describe the focal knowledge, skills, and abilities for a given three-dimensional Performance Expectation. Please refer to the Introduction for a complete description of assessment targets.
Science and Engineering Subpractice(s)
Please refer to appendix A for a complete list of Science and Engineering Practices (SEP) subpractices. Note that the list in this section is not exhaustive.
2.1	Ability to develop models
2.2	Ability to use models
Science and Engineering Subpractice Assessment Targets
Please refer to appendix A for a complete list of SEP subpractice assessment targets. Note that the list in this section is not exhaustive.
2.1.1	Ability to determine the components as well as relationships among multiple components, to include or omit, of a scientific event, system, or design solution
2.2.1	Ability to use the model to collect evidence to reason qualitatively or quantitatively about concepts and relationships represented in the model
2.2.2	Ability to use the model to generate explanations and predictions about the behavior of a scientific phenomenon
Disciplinary Core Idea Assessment Targets
	PS4.B.3a	Describe that the visibility of an object that does not produce its own light depends on the presence of a light source
	PS4.B.3b	Describe that light travels in straight lines (represented by rays) until it is reflected/absorbed (or bent)
	PS4.B.3c	Describe that the visualization of an object involves the reflection of light from a source off the surface of an object and into the eye
Crosscutting Concept Assessment Target(s)
CCC2 	Identify cause and effect relationships
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides both a description of a phenomenon that involves the relationship between light reflection and the visibility of objects and a list of relevant and irrelevant components to include in a model:
Selects the components to develop a model that illustrates/explains the phenomenon (2.1.1, PS4.B.3, and CCC2)
Task provides a description of a phenomenon that involves the relationship between light reflection and the visibility of objects and a list of relevant and irrelevant components (e.g., possible paths of lights represented by rays) to complete the model:
Selects the components needed to complete a model that illustrates/explains the phenomenon (2.1.1, PS4.B.3, and CCC2)
Task provides both a description of a phenomenon that involves the relationship between light reflection and the visibility of objects and a list of models to illustrate/explain a behavior about the phenomenon (e.g., light travels in straight lines):
Selects the model that illustrates/explains the behavior (2.1.1, PS4.B.3, and CCC2)
Task provides both a physical model of a phenomenon that involves the relationship between light reflection and the visibility of objects and observations/evidence from the model:
Identifies the relationships in the model based on the observations/evidence (e.g., an object is more difficult to see when the light source is dimmer) (2.2.1, PS4.B.3, and CCC2)
Task provides a model of a phenomenon that involves the relationship between light reflection and the visibility of objects:
Uses the model to make a prediction about the phenomenon (2.2.2, PS4.B.3, and CCC2)
Uses the model to construct an explanation about phenomenon (2.2.2, PS4.B.3, and CCC2)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
Removing, completely blocking, or decreasing the intensity of a light source
Producing shadows by partially blocking a light source
Using a translucent/opaque barrier between an object and an eye
Using a mirror to alter the path of light to view an object
Showing light reflecting off a partially illuminated Moon
Using the path of light reflecting off an object to the eye
Showing that an object cannot be observed without light reflecting off of its surface
Common Misconceptions
Note that the list in this section is not exhaustive.
Eyes produce light.
Only shiny objects reflect light.
Additional Assessment Boundaries
None listed at this time.
Additional References
4-PS4-2 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/4-PS4-2 Evidence Statements June 2015 asterisks.pdf
The 2016 Science Framework for California Public Schools Kindergarten through Grade 12
Appendix 1: Progression of the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts in Kindergarten through Grade 12 https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix1.pdf
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Students who demonstrate understanding can: 
Generate and compare multiple solutions that use patterns to transfer information.
[Clarification Statement: Examples of solutions could include drums sending coded information through sound waves, using a grid of 1’s and 0’s representing black and white to send information about a picture, and using Morse code to send text.]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Constructing Explanations and Designing Solutions
Constructing explanations and designing solutions in 3–5 builds on K–2 experiences and progresses to the use of evidence in constructing explanations that specify variables that describe and predict phenomena and in designing multiple solutions to design problems.
Generate and compare multiple solutions to a problem based on how well they meet the criteria and constraints of the design solution.
	PS4.C: Information Technologies and Instrumentation
2. Digitized information can be transmitted over long distances without significant degradation. High-tech devices, such as computers or cell phones, can receive and decode information—convert it from digitized form to voice—and vice versa.
ETS1.C: Optimizing the Design Solution
2. Different solutions need to be tested in order to determine which of them best solves the problem, given the criteria and the constraints. (secondary)
	Patterns
Similarities and differences in patterns can be used to sort and classify designed products.
Connections to Engineering, Technology, and Applications of Science
Interdependence of Science, Engineering, and Technology
Knowledge of relevant scientific concepts and research findings is important in engineering.


Assessment Targets
Assessment targets describe the focal knowledge, skills, and abilities for a given three-dimensional Performance Expectation. Please refer to the Introduction for a complete description of assessment targets.
Science and Engineering Subpractice(s)
Please refer to appendix A for a complete list of Science and Engineering Practices (SEP) subpractices. Note that the list in this section is not exhaustive.
6E.1	Ability to solve design problems
6E.2	Ability to evaluate and/or refine solutions to design problems
Science and Engineering Subpractice Assessment Targets
Please refer to appendix A for a complete list of SEP subpractice assessment targets. Note that the list in this section is not exhaustive.
6E.1.2	Ability to generate multiple solutions for a design problem that meet design criteria and constraints
6E.1.4	Ability to apply relevant scientific knowledge and/or evidence in designing solutions
6E.2.1	Ability to compare or critique competing design solutions based on design criteria
Disciplinary Core Idea Assessment Targets
	PS4.C.2a	Recognize different types of patterns that encode information
	PS4.C.2b	Recognize different systems of digitized information
	PS4.C.2c	Understand that information can be encoded to a digital system, transmitted, and decoded
	PS4.C.2d	Describe that digitized information can be transmitted over long distances without significant degradation
	PS4.C.2e	Identify devices that can convert and transmit information
ETS1.C.2a	Understand that design solutions are evaluated by testing how well they meet certain criteria (e.g., transmittal of information) and constraints (e.g., distance, amount and cost of materials, and safety)
Crosscutting Concept Assessment Target(s)
CCC1 	Use similarities and differences in patterns to sort and classify designed products
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides a description of a problem to be solved by using a digital system to transmit information, the design criteria, and multiple design solutions:
Selects the design solution(s) that best meet(s) the criteria (e.g., transfer information in a digital format) (6E.1.2, PS4.C.2, and CCC1)
Task provides a description of a problem to be solved by using a digital system to transmit information and annotated representations of design solutions:
Selects the annotated representation that highlights the science concepts underlying the performance of the design solutions (e.g., the conversion of sound into a digital format and vice-versa) (6E.1.4, PS4.C.2, and CCC1)
Task provides a description of a problem to be solved by using a digital system to transmit information, multiple design solutions, and prioritized criteria or constraints:
Selects the best design solution based on the prioritized criteria or constraints (6E.2.1, PS4.C.2, and CCC1)
Identifies the advantages and disadvantages of the design solutions based on the criteria and constraints (6E.2.1, PS4.C.2, and CCC1)
Selects the best design and provides justification for the selection based on prioritization of criteria or constraints (6E.2.1, PS4.C.2, and CCC1)
Task provides both a description of a problem to be solved by using a digital system to transmit information and a design solution:
Identifies prioritized criteria and/or constraints that resulted in the selection of one design over alternative designs (6E.2.1, PS4.C.2, and CCC1)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
Digitization
Accuracy of information transfer
Comparing sending messages sent by sound versus digital signals
Coding messages with sound versus light
Using digital images for comparison
Communicating over large distances using light
Using visuals or sounds to represent digital signals
Common Misconceptions
Note that the list in this section is not exhaustive.
Radio signals are sound waves.
Signals can be transmitted instantaneously and without loss.
Additional Assessment Boundaries
None listed at this time.
Additional References
4-PS4-3 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/4-PS4-3%20Evidence%20Statements%20June%202015%20asterisks.pdf
The 2016 Science Framework for California Public Schools Kindergarten through Grade 12
Appendix 1: Progression of the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts in Kindergarten through Grade 12 https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix1.pdf
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[bookmark: _Toc12517871]5-PS1-1 Matter and Its Interactions
Students who demonstrate understanding can: 
Develop a model to describe that matter is made of particles too small to be seen.
[Clarification Statement: Examples of evidence supporting a model could include adding air to expand a basketball, compressing air in a syringe, dissolving sugar in water, and evaporating salt water.] [Assessment Boundary: Assessment does not include the atomic-scale mechanism of evaporation and condensation or defining the unseen particles.]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Developing and Using Models
Modeling in 3–5 builds on K–2 experiences and progresses to building and revising simple models and using models to represent events and design solutions.
Use models to describe phenomena.
	PS1.A: Structure and Properties of Matter
Matter of any type can be subdivided into particles that are too small to see, but even then the matter still exists and can be detected by other means. A model showing that gases are made from matter particles that are too small to see and are moving freely around in space can explain many observations, including the inflation and shape of a balloon and the effects of air on larger particles or objects.
	Scale, Proportion, and Quantity
Natural objects exist from the very small to the immensely large.


Assessment Targets
Assessment targets describe the focal knowledge, skills, and abilities for a given three-dimensional Performance Expectation. Please refer to the Introduction for a complete description of assessment targets.
Science and Engineering Subpractice(s)
Please refer to appendix A for a complete list of Science and Engineering Practices (SEP) subpractices. Note that the list in this section is not exhaustive.
2.1	Ability to develop models
Science and Engineering Subpractice Assessment Targets
Please refer to appendix A for a complete list of SEP subpractice assessment targets. Note that the list in this section is not exhaustive.
2.1.1	Ability to determine the components as well as relationships among multiple components, to include or omit, of a scientific event, system, or design solution 
2.1.3	Ability to represent mechanisms, relationships, and connections to illustrate, explain, or predict a scientific event
Disciplinary Core Idea Assessment Targets
	PS1.A.4a.	Develop a model of matter with microscopic particles as the components
	PS1.A.4b.	Describe bulk matter as being composed of tiny particles of matter that cannot be seen
	PS1.A.4c.	Describe the behavior of many tiny particles to explain observable phenomena involving bulk matter
	PS1.A.4d.	Explain observable phenomena by using a model of bulk matter composed of many tiny particles
Crosscutting Concept Assessment Target(s)
CCC3 	Identify that natural objects exist from the very small to the immensely large
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides a complete description of a phenomenon and components that can be used to make a model:
Develops a model that correctly explains solvation or precipitation (2.1.1, PS1.A.4, and CCC3)
Develops a model that correctly portrays evaporation or condensation as the movement of particles in the air from or to a surface, respectively (2.1.1, PS1.A.4, and CCC3)
Task provides an incorrect model or claim about matter:
Identifies the error (2.1.1, PS1.A.4, and CCC3)
Identifies the necessary revision (2.1.1, PS1.A.4, and CCC3)
Selects the revised model that corrects the error (2.1.1, PS1.A.4, and CCC3)
Task provides a particle model of matter and an observed phenomenon:
Selects the modification of the particle model that explains the observation (2.1.3, PS1.A.4, and CCC3)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
Materials that seem to disappear when they dissolve or evaporate
Materials that seem to appear when they condense or precipitate
Objects that are expanded or compressed by air
Windswept objects
Materials that undergo a phase change from liquid to gas and are quickly cooled to condense in air
Materials that are mixed in water and cause its physical appearance to change
Common Misconceptions
Note that the list in this section is not exhaustive.
Evaporation destroys the particles and their associated mass.
Constituent particles of a solid are completely still. 
Macroscopic objects do not have smaller component parts.
Additional Assessment Boundaries
None listed at this time.
Additional References
5-PS1-1 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/5-PS1-1 Evidence Statements June 2015 asterisks.pdf
The 2016 Science Framework for California Public Schools Kindergarten through Grade 12
Appendix 1: Progression of the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts in Kindergarten through Grade 12 https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix1.pdf
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[bookmark: _Toc12517872]5-PS1-2 Matter and Its Interactions
Students who demonstrate understanding can: 
Measure and graph quantities to provide evidence that regardless of the type of change that occurs when heating, cooling, or mixing substances, the total weight of matter is conserved.
[Clarification Statement: Examples of reactions or changes could include phase changes, dissolving, and mixing that form new substances.] [Assessment Boundary: Assessment does not include distinguishing mass and weight.]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Using Mathematics and Computational Thinking
Mathematical and computational thinking in 3–5 builds on K–2 experiences and progresses to extending quantitative measurements to a variety of physical properties and using computation and mathematics to analyze data and compare alternative design solutions.
Measure and graph quantities such as weight to address scientific and engineering questions and problems.
	PS1.A: Structure and Properties of Matter
The amount (weight) of matter is conserved when it changes form, even in transitions in which it seems to vanish.
PS1.B: Chemical Reactions
1. No matter what reaction or change in properties occurs, the total weight of the substances does not change. (Boundary: Mass and weight are not distinguished at this grade level.)
	Scale, Proportion, and Quantity
[bookmark: _GoBack]Standard units are used to measure and describe physical quantities such as weight, time, temperature, and volume.
Connections to Nature of Science
Scientific Knowledge Assumes an Order and Consistency in Natural Systems
Science assumes consistent patterns in natural systems.


Assessment Targets
Assessment targets describe the focal knowledge, skills, and abilities for a given three-dimensional Performance Expectation. Please refer to the Introduction for a complete description of assessment targets.
Science and Engineering Subpractice(s)
Please refer to appendix A for a complete list of Science and Engineering Practices (SEP) subpractices. Note that the list in this section is not exhaustive.
5.1	Ability to develop mathematical and/or computational models
5.2	Ability to conduct mathematical and/or computational analyses
Science and Engineering Subpractice Assessment Targets
Please refer to appendix A for a complete list of SEP subpractice assessment targets. Note that the list in this section is not exhaustive.
5.1.1	Ability to generate mathematical measurements and representations to describe characteristics and patterns of a scientific phenomenon and/or a design solution
5.1.2	Ability to use mathematical units, diagrams, and graphs to record and organize first-hand or given data from scientific investigations
5.2.1	Ability to use the results of computational models (e.g., graphical representation in a simulation) to identify the mathematical and/or computational representations to support a scientific explanation or a design solution
Disciplinary Core Idea Assessment Targets
	PS1.A.5a	Identify the standard units used to measure and describe physical quantities, such as mass/weight and volume
	PS1.A.5b	Understand that solids, liquids, and gases are forms of matter and have mass/weight
	PS1.A.5c	Describe that the amount of matter (mass/weight) is conserved during physical changes
	PS1.B.3a	Describe that the amount of matter (mass/weight) is conserved during chemical changes
Crosscutting Concept Assessment Target(s)
CCC3	Use standard units to measure and describe physical quantities such as weight, time, temperature, and volume
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides a scenario involving a physical change or chemical change:
Describes what quantities to measure and include in a graphical representation to illustrate the conservation of matter (5.1.1, PS1.A.5/PS1.B.3, and CCC3)
Task provides a scenario involving a physical change or chemical change and a graphical representation of the masses/weights of the substances before and after the change:
Graphs the data to show that the total amount of matter was conserved during the change (5.1.2, PS1.A.5/PS1.B.3, and CCC3)
Selects the graph that best represents the data and shows that matter was conserved during the change (5.1.2, PS1.A.5/PS1.B.3, and CCC3)
Uses the graphical representations to describe or explain that matter was conserved (5.2.1, PS1.A.5/PS1.B.3, and CCC3)
Uses the data, the principle of conservation of matter, and mathematical calculation to determine the amount of a substance consumed or produced during the change (5.2.1, PS1.A.5/PS1.B.3, and CCC3)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
Physical changes include phase changes and dissolving to form solutions.
Chemical changes include precipitation reactions or simple reactions involving the consumption or production of a gas.
Mathematical representations may include the weights of the substances before and after a change as well as the containers that hold the substances.
Common Misconceptions
Note that the list in this section is not exhaustive.
Solids are always heavier than liquids.
Gases are weightless.
An increase or decrease in weight during a physical or chemical change indicates that matter is not conserved.
Additional Assessment Boundaries
None listed at this time.
Additional References
5-PS1-2 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/5-PS1-2 Evidence Statements June 2015 asterisks.pdf
The 2016 Science Framework for California Public Schools Kindergarten through Grade 12
Appendix 1: Progression of the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts in Kindergarten through Grade 12 https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix1.pdf
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[bookmark: _Toc12517873]5-PS1-3 Matter and Its Interactions
Students who demonstrate understanding can: 
Make observations and measurements to identify materials based on their properties.
[Clarification Statement: Examples of materials to be identified could include baking soda and other powders, metals, minerals, and liquids. Examples of properties could include color, hardness, reflectivity, electrical conductivity, thermal conductivity, response to magnetic forces, and solubility; density is not intended as an identifiable property.] [Assessment Boundary: Assessment does not include density or distinguishing mass and weight.]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Planning and Carrying Out Investigations
Planning and carrying out investigations to answer questions or test solutions to problems in 3–5 builds on K–2 experiences and progresses to include investigations that control variables and provide evidence to support explanations or design solutions.
Make observations and measurements to produce data to serve as the basis for evidence for an explanation of a phenomenon.
	PS1.A: Structure and Properties of Matter
Measurements of a variety of properties can be used to identify materials. (Boundary: At this grade level, mass and weight are not distinguished, and no attempt is made to define the unseen particles or explain the atomic-scale mechanism of evaporation and condensation.)
	Scale, Proportion, and Quantity
Standard units are used to measure and describe physical quantities such as weight, time, temperature, and volume.


Assessment Targets
Assessment targets describe the focal knowledge, skills, and abilities for a given three-dimensional Performance Expectation. Please refer to the Introduction for a complete description of assessment targets.
Science and Engineering Subpractice(s)
Please refer to appendix A for a complete list of Science and Engineering Practices (SEP) subpractices. Note that the list in this section is not exhaustive.
3.1	Ability to clarify the goal of the investigation and identify the evidence needed to address the purpose of the investigation 
3.3	Ability to collect the data for the investigation
Science and Engineering Subpractice Assessment Targets
Please refer to appendix A for a complete list of SEP subpractice assessment targets. Note that the list in this section is not exhaustive.
3.1.3	Ability to describe what and how much data need to be collected to provide sufficient evidence to the purpose of the investigation
3.1.4	Ability to describe how the observations and/or collected data can be used as evidence for the phenomenon under investigation
3.3.2	Ability to make observations according to the investigation plan
Disciplinary Core Idea Assessment Targets
	PS1.A.6a	Recognize that materials can be identified based on their observable and measurable properties
	PS1.A.6b	Identify the different observable and measurable properties that are useful for identifying materials
	PS1.A.6c	Identify the standard units (e.g., grams or liters) for quantitative measurements of properties
	PS1.A.6d	Differentiate between an electrical conductor and a nonconductor based on the flow of electricity through an object
	PS1.A.6e	Differentiate between a thermal conductor and a nonconductor based on the flow of heat through an object
	PS1.A.6f	Differentiate between a magnetic and nonmagnetic material based on the response of an object in the presence of a magnet
Crosscutting Concept Assessment Target(s)
CCC3	Use standard units to measure and describe physical quantities such as weight, time, temperature, and volume
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides a scenario that involves identifying a material or materials based on their properties:
Describes the observations or measurements of properties that should be collected to identify the material(s) (3.1.3, PS1.A.6, and CCC3)
Explains why certain observations and measurements are useful for identifying the material(s) (3.1.4, PS1.A.6, and CCC3)
Task provides data collected to determine the identity of a material or materials:
Evaluates whether the data are sufficient to identify the material(s) (3.3.3, PS1.A.6, and CCC3)
Selects which data are useful to identify the material(s) (3.3.3, PS1.A.6, and CCC3)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
Color/luster
Solubility in familiar liquids (water/oil)
Reactivity with other materials to produce easily identifiable reactants
Taste
Ferromagnetism
Thermal or electric conductivity
Common Misconceptions
Note that the list in this section is not exhaustive.
All shiny/reflective objects are made of metals.
All metal objects are attracted to magnets.
Charged objects never interact with neutral objects.
Larger magnets always are stronger magnets.
Additional Assessment Boundaries
None listed at this time.
Additional References
5-PS1-3 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/5-PS1-3 Evidence Statements June 2015 asterisks.pdf
The 2016 Science Framework for California Public Schools Kindergarten through Grade 12
Appendix 1: Progression of the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts in Kindergarten through Grade 12 https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix1.pdf
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[bookmark: _Toc12517874]5-PS1-4 Matter and Its Interactions
Students who demonstrate understanding can: 
Conduct an investigation to determine whether the mixing of two or more substances results in new substances.
[Clarification Statement: Examples of combinations that do not produce new substances could include sand and water. Examples of combinations that do produce new substances could include baking soda and vinegar or milk and vinegar.]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Planning and Carrying Out Investigations
Planning and carrying out investigations to answer questions or test solutions to problems in 3–5 builds on K–2 experiences and progresses to include investigations that control variables and provide evidence to support explanations or design solutions.
Conduct an investigation collaboratively to produce data to serve as the basis for evidence, using fair tests in which variables are controlled and the number of trials considered.
	PS1.B: Chemical Reactions
When two or more different substances are mixed, a new substance with different properties may be formed.
	Cause and Effect
Cause and effect relationships are routinely identified and used to explain change.


Assessment Targets
Assessment targets describe the focal knowledge, skills, and abilities for a given three-dimensional Performance Expectation. Please refer to the Introduction for a complete description of assessment targets.
Science and Engineering Subpractice(s)
Please refer to appendix A for a complete list of Science and Engineering Practices (SEP) subpractices. Note that the list in this section is not exhaustive.
3.2	Ability to develop, evaluate, and refine a plan for the investigation
Science and Engineering Subpractice Assessment Targets
Please refer to appendix A for a complete list of SEP subpractice assessment targets. Note that the list in this section is not exhaustive.
3.2.1	Ability to decide how to measure and observe relevant variables, including considering the level of accuracy and precision required, and the kinds of instrumentation and techniques best suited to making such measurements to reduce both random and systematic error 
3.2.2	Ability to describe detailed experimental procedure, including how the data will be collected, how to control variables, the number of trials, the experimental set up, and the equipment and tools required
3.2.3	Ability to compare and evaluate alternative methods and to refine the plan to produce more accurate, precise, and useful data to address the experimental question
Disciplinary Core Idea Assessment Targets
	PS1.B.2a	Identify how a change in observed qualitative properties (e.g., state of matter, color, texture, and odor) of two substances after mixing may indicate that new substances may have formed
	PS1.B.2b	Identify how a change in measured quantitative properties (e.g., mass/weight) of two substances after mixing may indicate that new substances may have formed
	PS1.B.2c	Distinguish between physical and chemical changes
Crosscutting Concept Assessment Target(s)
CCC2	Identify and test cause and effect relationships to explain change
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides a context along with an incomplete list of measuring tools that may be used to determine whether the mixing of two or more substances results in new substances:
Evaluates the list of measuring tools and identifies gaps in the list that are relevant to the purpose of the investigation (3.2.1, PS1.B.2, and CCC2)
Task provides a context along with a list of measuring tools that may or may not be useful for determining whether the mixing of two or more substances results in new substances:
Selects the relevant measuring tools to provide the evidence necessary to address the purpose of the investigation (3.2.1, PS1.B.2, and CCC2)
Task provides a context and a list of relevant and irrelevant experimental procedures for determining whether the mixing of two or more substances results in new substances:
Identifies the procedure that provides the evidence necessary to address the purpose of the investigation (3.2.2, PS1.B.2, and CCC2)
Task provides a context and a question related to whether the mixing of two or more substances results in new substances:
Identifies the properties to observe or measure that would be useful to the investigation (3.2.2, PS1.B.2, and CCC2)
Task provides a context along with a list of variables that may be controlled in an investigation to determine whether the mixing of two or more substances results in new substances:
Identifies the variable to manipulate, the variable to measure, and/or the variable(s) to control (3.2.2, PS1.B.2, and CCC2)
Task provides both flawed and acceptable experimental methods to determine whether the mixing of two or more substances results in new substances:
Compares and evaluates the alternative methods to determine which design is appropriate to the investigation (3.2.3, PS1.B.2, and CCC2)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
Change in color
Change in state or texture
Formation of a precipitate
Production of a gas
Change in mass in an open system
Common Misconceptions
Note that the list in this section is not exhaustive.
Physical changes are irreversible.
When matter dissolves or evaporates, it ceases to exist.
Additional Assessment Boundaries
None listed at this time.
Additional References
5-PS1-4 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/5-PS1-4 Evidence Statements June 2015 asterisks.pdf
The 2016 Science Framework for California Public Schools Kindergarten through Grade 12
Appendix 1: Progression of the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts in Kindergarten through Grade 12 https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix1.pdf
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[bookmark: _Toc12517875]5-PS2-1 Motion and Stability: Forces and Interactions
Students who demonstrate understanding can: 
Support an argument that the gravitational force exerted by Earth on objects is directed down.
[Clarification Statement: “Down” is a local description of the direction that points toward the center of the spherical Earth.] [Assessment Boundary: Assessment does not include mathematical representation of gravitational force.]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Engaging in Argument from Evidence
Engaging in argument from evidence in 3–5 builds on K–2 experiences and progresses to critiquing the scientific explanations or solutions proposed by peers by citing relevant evidence about the natural and designed world(s).
Support an argument with evidence, data, or a model.
	PS2.B: Types of Interactions
The gravitational force of Earth acting on an object near Earth’s surface pulls that object toward the planet’s center.
	Cause and Effect
Cause and effect relationships are routinely identified and used to explain change.


Assessment Targets
Assessment targets describe the focal knowledge, skills, and abilities for a given three-dimensional Performance Expectation. Please refer to the Introduction for a complete description of assessment targets.
Science and Engineering Subpractice(s)
Please refer to appendix A for a complete list of Science and Engineering Practices (SEP) subpractices. Note that the list in this section is not exhaustive.
7.1	Ability to construct scientific arguments
Science and Engineering Subpractice Assessment Targets
Please refer to appendix A for a complete list of SEP subpractice assessment targets. Note that the list in this section is not exhaustive.
7.1.2	Ability to identify evidence/data that supports a claim 
7.1.3	Ability to use reasoning to explain how relevant evidence/data supports or refute the claim; the reasoning should reflect application of scientific concepts, principles, ideas
Disciplinary Core Idea Assessment Targets
	PS2.B.4a	Describe that when released, objects fall straight down
	PS2.B.4b	Explain that down is a relative term and applies to an observer’s frame of reference
	PS2.B.4c	Define down as referring to a direction pointing toward the center of Earth
	PS2.B.4d	Describe that the gravitational force exerted by Earth pulls objects toward its center
	PS2.B.4e	Describe the evidence that Earth is spherical
Crosscutting Concept Assessment Target(s)
CCC2	Identify cause and effect relationships, using them to explain changes
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides an argument with a claim and evidence/data about a phenomenon illustrating the downward gravitational force of Earth acting on an object or objects:
Explains whether the evidence is sufficient to support the claim or additional evidence is needed (7.1.2, PS2.B.4, and CCC2)
Task provides a claim and multiple pieces of relevant and irrelevant evidence/data about a phenomenon illustrating the downward gravitational force of Earth acting on an object or objects:
Selects the evidence that best supports the claim (7.1.2, PS2.B.4, and CCC2) 
Task provides multiple arguments with a claim and strong or weak evidence/data about a phenomenon illustrating the downward gravitational force of Earth acting on an object or objects:
Selects the argument with the claim supported by the strongest evidence (7.1.2, PS2.B.4, and CCC2) 
Task provides a claim and evidence, data, or a model about a phenomenon illustrating the downward gravitational force of Earth acting on an object or objects:
Constructs an argument using the provided evidence, data, or model and scientific concepts (e.g., the gravitational force) to support the claim (7.1.3, PS2.B.4, and CCC2)
Selects the argument that best uses the evidence, data, or model and scientific concepts (e.g., the gravitational force) to support the claim (7.1.3, PS2.B.4, and CCC2)
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
Released objects in a particular location falling downward
An object falling downward at widely separated locations on Earth
Objects of varying mass, but the same shape and volume, falling at the same acceleration
Common Misconceptions
Note that the list in this section is not exhaustive.
Because Earth looks flat, it is flat. 
Objects on the other side of Earth fall up.
Gravity is its own force, not one caused by Earth itself.
Gravity only affects objects on or above the surface of Earth.
Additional Assessment Boundaries
None listed at this time.
Additional References
5-PS2-1 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/5-PS2-1 Evidence Statements June 2015 asterisks.pdf
The 2016 Science Framework for California Public Schools Kindergarten through Grade 12
Appendix 1: Progression of the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts in Kindergarten through Grade 12 https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix1.pdf
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Students who demonstrate understanding can: 
Use models to describe that energy in animals’ food (used for body repair, growth, motion, and to maintain body warmth) was once energy from the sun.
[Clarification Statement: Examples of models could include diagrams, and flow charts.]
	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Developing and Using Models
Modeling in 3–5 builds on K–2 experiences and progresses to building and revising simple models and using models to represent events and design solutions.
Use models to describe phenomena.
	PS3.D: Energy in Chemical Processes and Everyday Life
2. The energy released [from] food was once energy from the sun that was captured by plants in the chemical process that forms plant matter (from air and water).
LS1.C: Organization for Matter and Energy Flow in Organisms
2. Food provides animals with the materials they need for body repair and growth and the energy they need to maintain body warmth and for motion. (secondary)
	Energy and Matter
Energy can be transferred in various ways and between objects.


Assessment Targets
Assessment targets describe the focal knowledge, skills, and abilities for a given three-dimensional Performance Expectation. Please refer to the Introduction for a complete description of assessment targets.
Science and Engineering Subpractice(s)
Please refer to appendix A for a complete list of Science and Engineering Practices (SEP) subpractices. Note that the list in this section is not exhaustive.
2.2	Ability to use models
2.3	Ability to evaluate and revise models
Science and Engineering Subpractice Assessment Targets
Please refer to appendix A for a complete list of SEP subpractice assessment targets. Note that the list in this section is not exhaustive.
2.2.1	Ability to use the model to collect evidence to reason qualitatively or quantitatively about concepts and relationships represented in the model
2.3.1	Ability to evaluate the model taking into account additional evidence or aspects of a phenomenon
2.3.2	Ability to revise models in light of empirical evidence to improve their explanatory and predictive power
Disciplinary Core Idea Assessment Targets
	PS3.D.2a	Identify sunlight as the original source of energy for all life on Earth
	PS3.D.2b	Recognize that the storage of energy as plant matter is a chemical process involving air and water
	PS3.D.2c	Recognize the role of producers and consumers (of various levels) in transforming energy of some form into energy more suited for transfer (e.g., producers transform Sun into plant matter and 1st-level consumers transform plant matter into animal proteins)
	LS1.C.2a	Associate the energy to support animal life (bodily repair, growth, heat, and movement) with that derived from biomass
	LS1.C.2b	Account for losses in energy from the Sun to trophic levels as being due to this energy use
Crosscutting Concept Assessment Target(s)
CCC5 	Identify the ways that energy is transferred between objects
Examples of Integration of Assessment Targets and Evidence
Note that the list in this section is not exhaustive.
Task provides a model of energy transfer (a graph, picture, simulation, etc.) from the Sun to other organisms with sufficient evidence to support or refute a provided set of hypotheses:
Determines if the model supports a hypothesis relating to energy needs with a single organism (2.2.1, LS1.C.2, and CCC5)
Generates (or selects) sufficient reasoning for why the model supports or refutes a hypothesis relating to energy needs within a single organism (2.2.1, LS1.C.2, and CCC5)
Identifies if the model supports a hypothesis relating to energy transfer between organisms (2.2.1, PS3.D.2, and CCC5)
Generates (or selects) sufficient reasoning for why the model supports or refutes a hypothesis relating to energy transfer between organisms (2.2.1, PS3.D.2, and CCC5)
Task provides a model or simulation of energy transfer from the Sun to other organisms that features sufficient evidence in light of a particular question about energy transfer relationships among organisms and the Sun:
Identifies the model components (including measurements, if needed) that are useful for answering a particular question about energy transfer relationships (2.2.1, PS3.D.2, and CCC5)
Task provides a set of models of energy transfer from the Sun to other organisms that provide various amounts of evidence that would be useful in reaching a conclusion about a question regarding energy transfer relationships:
Identifies missing features of a model that limit its utility in answering the provided question (2.3.1, PS3.D.2, and CCC5)
Selects the model which best helps reach a conclusion regarding the provided question (2.3.1, PS3.D.2, and CCC5)
Task provides a model of energy transfer from the Sun to other organisms that does not contain a sufficient amount of evidence to reach a conclusion about a provided hypothesis regarding energy usage needs:
Identifies features of a model that are discrepant from the actual phenomenon (2.3.1, LS1.C.2, and CCC5)
Provides appropriate reasoning for why a model does not show sufficient evidence to support a particular claim/explanation about energy transfer relationships (2.3.1,  LS1.C.2, and CCC5)
Task provides a model that is in need of revision in order to be a better representation of energy transfer between organisms or energy needs within a single organism:
Amends a model to include new components (i.e., new organisms, energy sources/sinks, or connections among them) in light of new information (2.3.2, PS3.D.2/ LS1.C.2, and CCC5)
Provides appropriate reasoning for amendments that focuses on how representing/quantifying energy (rather than temperature, emotion, or other irrelevant model components) help to reach an explanatory or predictive goal (2.3.2, PS3.D.2/ LS1.C.2, and CCC5)
Environmental Principles and Concepts
EP2: The long-term functioning and health of terrestrial, freshwater, coastal, and marine ecosystems are influenced by their relationships with human societies.
Possible Phenomena or Contexts
Note that the list in this section is not exhaustive.
Production of plant matter via photosynthesis powered by sunlight
Consumption of plant matter by primary consumers (and further chains of consumption among and across trophic levels)
Use of energy (as food) to facilitate biologic processes (growth, maintenance of heat, movement, bodily repair, cell replication)
Need for consumption of additional energy to facilitate increased biologic activity (e.g., need for more food after running a marathon)
Need for consumption of additional energy to respond to changing conditions (e.g., temperature)
Common Misconceptions
Note that the list in this section is not exhaustive.
Energy is not necessary for life functions.
Life processes destroy energy.
Plants obtain energy for growth from the soil (with assistance from decomposers) or human activity rather than from sunlight.
Energy cannot be gained from eating dead animals, because dead things do not have energy.
Additional Assessment Boundaries
None listed at this time.
Additional References
5-PS3-1 Evidence Statement https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/5-PS3-1 Evidence Statements June 2015 asterisks.pdf
Environmental Principles and Concepts http://californiaeei.org/abouteei/epc/
California Education and the Environment Initiative http://californiaeei.org/
The 2016 Science Framework for California Public Schools Kindergarten through Grade 12
Appendix 1: Progression of the Science and Engineering Practices, Disciplinary Core Ideas, and Crosscutting Concepts in Kindergarten through Grade 12 https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix1.pdf
Appendix 2: Connections to Environmental Principles and Concepts https://www.cde.ca.gov/ci/sc/cf/documents/scifwappendix2.pdf
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