Table 1. Alignment with the Next Generation Science Standards
	Standards

	Performance Expectation(s)
The materials/lessons/activities outlined in this article are just one step toward reaching the performance expectations listed below.

HS-PS2-4
Use mathematical representations of Newton’s Law of Gravitation and Coulomb’s Law to describe and predict the gravitational and electrostatic forces between objects.

	Dimension
	Name and NGSS code/citation
	Specific Connections to Classroom Activity

	Science and Engineering Practices
	Use Mathematics and Computational Thinking
Use mathematical representations of phenomena to describe explanations. (HS-PS2-4)

Connections to Nature of Science
Science Models, Laws, Mechanisms, and Theories Explain Natural Phenomena (HS-PS2-4)
	Students will use Newton’s law of gravitation to calculate the difference in the strength of the gravitational force between a person on the surface of Earth and in orbit in the ISS.


Students will incorporate those calculations into visual models and represent calculated forces as vectors in free body diagrams.

	Disciplinary Core Idea
	PS2.B: Types of Interactions
Newton’s law of universal gravitation and Coulomb’s law provide the mathematical models to describe and predict the effects of gravitational and electrostatic forces between distant objects. (HS-PS2-4)
	The mathematical model of Newton’s universal law of gravitation will provide the foundation to combat students’ misconception of why astronauts float in the ISS.

	Crosscutting Concept
	Patterns
Different patterns may be observed at each of the scales at which a system is studied and an provide evidence for causality in explanations of phenomena. (HS-PS2-4)
	Students will grapple with their innate understanding of Newton's law of universal gravitation. The pattern of the force of gravity weakening as massive objects move farther away from each other is accurate; however, this does not explain the phenomenon of astronauts floating in the ISS.

	Common Core Standard HSA-REI.B.3:
Solve linear equations and inequalities in one variable, including equations with coefficients represented by letters.

Specific Connections to Classroom Activity:
Students will solve for various variables in Newton’s law of gravitation during Day 2 of the lesson.

	Common Core Standard ELA-LITERACY.W.11-12.1.A
Introduce precise, knowledgeable claim(s), establish the significance of the claim(s), distinguish the claim(s) from alternate or opposing claims, and create an organization that logically sequences claim(s), counterclaims, reasons, and evidence.

Common Core Standard ELA-LITERACY.W.11-12.1.B
Develop claim(s) and counterclaims fairly and thoroughly, supplying the most relevant evidence for each while pointing out the strengths and limitations of both in a manner that anticipates the audience's knowledge level, concerns, values, and possible biases.

Specific Connections to Classroom Activity:
Students will generate claims and explanations based on prior knowledge. They will also discuss and organize their own claims with other members of their group to reach a consensus explanation for the phenomenon. Then, they will argue claims with counterclaims with other groups and discern the strengths and limitations of their claims.



