
	
exportPhysics:	Forces	

Glider	Engineering	
The	following	learning	activities	were	backwards	planned	to	facilitate	the	development	of	students’	knowledge	and	
skills	for	mastery	of	this	NGSS	Performance	Expectation.		Not	all	of	the	dimensions	and	CCSS	are	covered	in	the	
following	activities	and	teachers	are	encouraged	to	address	them	where	possible.	

 
HS-PS2   Motion & Stability: Forces & Interactions 

Students who demonstrate understanding can: 
HS-PS2-1. Analyze data to support the claim that Newton’s second law of motion describes the 

mathematical relationship among the net force on a macroscopic object, its mass, 
and its acceleration. [Clarification Statement: Examples of data could include tables or 
graphs of position or velocity as a function of time for objects subject to a net unbalanced 
force, such as a falling object, an object rolling down a ramp, or a moving object being 
pulled by a constant force.] [Assessment Boundary: Assessment is limited to one-
dimensional motion and to macroscopic objects moving at non-relativistic speeds.] 

 
The performance expectation above was developed using the following elements from the NRC document A Framework for K-12 Science 

Education: 

Planning and Carrying Out 
Investigations  
Planning and carrying out 
investigations to answer questions or 
test solutions to problems in 9–12 
builds on K–8 experiences and 
progresses to include investigations 
that provide evidence for and test 
conceptual, mathematical, physical 
and empirical models.  

§ Plan and conduct an 
investigation individually and 
collaboratively to produce data to 
serve as the basis for evidence, 
and in the design: decide on 
types, how much, and accuracy of 
data needed to produce reliable 
measurements and consider 
limitations on the precision of the 
data (e.g., number of trials, cost, 
risk, time), and refine the design 
accordingly. (HS-PS2-5)  

PS2.A: Forces and Motion  
§ Newton’s second law accurately predicts 
changes in the motion of macroscopic 
objects. (HS-PS2-1)  

 
ETS1.A: Defining and Delimiting Engineering 
Problems  

§ Criteria and constraints also include 
satisfying any requirements set by society, 
such as taking issues of risk mitigation into 
account, and they should be quantified to 
the extent possible and stated in such a way 
that one can tell if a given design meets 
them. (secondary to HS-PS2-3)  

 
ETS1.C: Optimizing the Design Solution  

§ Criteria may need to be broken down into 
simpler ones that can be approached 
systematically, and decisions about the 
priority of certain criteria over others (trade-
offs) may be needed. (secondary to HS-PS2-
3)  

Cause and Effect  
§ Empirical evidence is required to 
differentiate between cause and correlation 
and make claims about specific causes and 
effects. (HS-PS2- 1),(HS-PS2-5)  
§ Systems can be designed to cause a 
desired effect. (HS-PS2-3)  

 
Systems and System Models  

§ When investigating or describing a 
system, the boundaries and initial 
conditions of the system need to be 
defined. (HS-PS2-2)  

 
Structure and Function  

§ Investigating or designing new systems 
or structures requires a detailed 
examination of the properties of different 
materials, the structures of different 
components, and connections of 
components to reveal its function and/or 
solve a problem. (HS-PS2-6)  

Connections to other DCIs in this grade-band: 
HS.ESS3.A 
Articulation of DCIs across grade-bands: 
MS.PS3.A ; MS.PS3.B ; MS.ESS2.A 
Common Core State Standards Connections: 
ELA/Literacy - 
WHST.9-
12.2  
 

Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical 
processes. (HS-PS2-6)  
 

Mathematics - 
MP.2 Reason abstractly and quantitatively. (HS-PS3-3) 
MP.4 Model with mathematics. (HS-PS3-3) 
  
HSN.Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units 

consistently in formulas; choose and interpret the scale and the origin in graphs and data displays. (HS-PS3-3) 
HSN.Q.A.2 Define appropriate quantities for the purpose of descriptive modeling. (HS-PS3-3) 
HSN.Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. (HS-PS3-3)  


