Simple Harmonic Oscillation
	Stage 1 Desired Results

	ESTABLISHED GOALS	

Explore the components of scientific literacy as defined by the Culver Science Department.

· Engage in the Culver Science Practices (adopted from NGSS practices)
· Develop the enduring Understandings of the Culver Science Department
· Combine practices and understandings to ascertain the Relevance of the topic being studied.













	Transfer

	
	Students will be able to independently use their learning to…recognize oscillators and understand the role of oscillators in current technologies.
	


	
	Meaning

	
	UNDERSTANDINGS	
Students will understand that…
· the interactions of an object with other objects can be described by forces [AP EU 3B]
· computer simulations are built on mathematical models that incorporate underlying assumptions about the phenomena or systems being studied. [NGSS Practice 5]

	ESSENTIAL QUESTIONS

What are the conditions necessary for simple harmonic oscillation?

When is it advantageous to use a computer simulation/model over a physical experiment?

Why are computer scientists exploring the use of physical system oscillators as an alternative to traditional processing?



	
	Acquisition

	
	Students will know…	
· That for a spring that exerts a linear restoring force, the period of a mass-spring oscillator increases with mass and decreases with spring stiffness. [EK 3.B.3a]
· That for a simple pendulum, the period increases with the length of the pendulum and decreases with the magnitude of the gravitational field. [EK 3.B.3b]

· Minima, maxima, and zeros of position, velocity and acceleration are the features of harmonic motion. [EK 3.B.3c]
	Students will be skilled at…
· Using simple test cases of mathematical expressions, computer programs, or simulations—that is, compare their outcomes with what is known about the real world—to see if they “make sense.” [NGSS Practice 5]
· Predicting which properties determine the motion of a simple harmonic oscillator and what the dependence of the motion is on those properties. [LO 3.B.3.1, SP 6.4, 7.2]
· Designing and collecting data in order to ascertain the characteristics of motion of a system undergoing oscillatory motion caused by a restoring force. [LO 3.B.3.2, SP 4.2]
· analyzing data to identify qualitative or quantitative relationships between given values and variables (i.e. force, displacement, acceleration, velocity, period of motion, frequency, spring constant, string length, mass) associated with objects in oscillatory motion to use that data to determine the value of an unknown. [LO 3.B.3.3, SP 2.2, 5.1]

	Stage 2 - Evidence
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	Assessment Evidence

	
	PERFORMANCE TASK(S):	
Students will produce a simulation in vPython that incorporates all variables that may affect the motion of a simple harmonic oscillator and use that simulation to do a controlled experiment. This simulation should be useable by our 9th grade Physics class in their “Swings and Springs” project.

Students will produce an AP-style argumentation paragraph (Claim-Evidence-Reasoning)

	
	OTHER EVIDENCE:	
Problem Sets and corrections
Argumentation White Board Session
Formative Assessments (Question of the Day, quick quizzes, Kahoot! Game)
Process self-evaluation (weekly)



