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	Practice 
Asking questions and defining problems
	Students do not ask questions or ask general questions about the phenomenon.
Students are unable to define a problem (design) or it is impractical.
	Students ask specific testable questions about the phenomenon that are based on direct observation.
Students define a problem (design) that is minimally aligned to the phenomenon.
	Students ask specific questions about the phenomenon that can be answered through an investigation and require sufficient and appropriate empirical evidence to answer. 
Students define a problem (design) statement that is adequately aligned to the intent of the problem.
	Asks specific questions that require sufficient and appropriate empirical evidence to answer and students explain why it is a testable question.
Defines a problem (design) statement that is completely aligned to the intent of the problem.

	Practice
Planning and carrying out investigations
	Students do not plan or conduct an investigation or propose an investigation that will not produce relevant data to be used as evidence to answer the empirical question.
Students do not design a solution that solves a problem or meets a goal.
	Students plan investigations that will produce minimal relevant data to be used as evidence to answer the empirical question.
Students design a solution that minimally solves a problem or meets a goal.
	Students plan or conduct investigations collaboratively to gather some relevant data to be used as evidence to answer the empirical question. 
Students design a solution that adequately solves a problem or meets a goal.
	Students plan and conduct an investigation collaboratively that will produce relevant data to be used as evidence to answer the empirical question. 
Students design a solution and propose an explanation that solves a problem or meets a goal.

	Practice
Constructing explanations and designing solutions
	Students do not construct scientific explanations or use inaccurate or inappropriate scientific ideas.
Students do not use data to evaluate how well the design addresses the problem and the redesign of the original model is incomplete.
	Students use accurate but minimal scientific ideas to construct scientific explanations, and students’ explanations are descriptive instead of explaining how or why a phenomenon occurs. 
Students use minimal data to evaluate how well the design addresses the problem and outline an appropriate redesign of the original model.
	Students use accurate and adequate scientific ideas to construct scientific explanations, but students’ explanations are descriptive instead of explaining how or why a phenomenon occurs. 
Students use adequate data to evaluate how well the design addresses the problem and explain an appropriate redesign of the original model.
	Students use accurate and complete scientific ideas, principles, and/or evidence (experimental data) to construct an evidence-based explanation of the phenomenon.
Students use complete data to evaluate how well the design addresses the problem and provides a detailed rationale for the appropriate redesign of the original model.

	Disciplinary Core Ideas
PS4. A Sound can make matter vibrate, and vibrating matter can make sound.
PS4.C People use a variety of devices to communicate over long distances.
	Identifies or applies irrelevant content or relevant content with major errors.
Cannot explain that vibrations produce sound or sound produces vibrations.
	Identifies or applies relevant content with minor errors.
Can explain that vibrations produce sound or sound produces vibrations with minor errors.
	Explains or applies relevant and accurate content.
Can explain that vibrations produce sound or sound produces vibrations.
	Explains and applies relevant and accurate content.
Can explain that vibrations produce sound and sound produces vibrations.

	Crosscutting Concepts
Cause and Effect: Events have causes that generate observable patterns; simple tests can be designed to gather evidence to support or refute student ideas about causes.
	Does not identify or make connections to the crosscutting concept.
Cannot explain a cause and effect relationship or use the relationship to explain that vibrations produce sound and sound produces vibrations.
	Identifies or makes a connection to the crosscutting concept (with minor errors).
Can explain a cause and effect relationship or use the relationship to explain that vibrations produce sound and sound produces vibrations, with minor errors.
	Explains or makes an accurate connection to the crosscutting concept.
Can explain a cause and effect relationship or can use the relationship to explain that vibrations produce sound and sound produces vibrations.

	Explains and makes accurate connections to the crosscutting concept.
Can explain a cause and effect relationship and use the relationship to explain that vibrations produce sound and sound produces vibrations.
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