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HS-PS2-1 Motion and Stability: Forces and Interactions

Science & Engineering Practices

Asking questions (for science) and  
     defining problems (for engineering) 

Developing and using models
Planning and carrying out 

     investigations
Analyzing and interpreting data 
Analyzing data in 9–12 builds on 
K–8 and progresses to introducing 
more detailed statistical analysis, 
the comparison of data sets for 
consistency, and the use of models 
to generate and analyze data.

       and/or models (e.g., computational, 
       mathematical) in order to make 
       valid and reliable scientific claims or 
       determine an optimal design solution.

Using mathematics and 
     computational thinking 

Constructing explanations (for science) 
     and designing solutions (for 
     engineering) 

Engaging in argument from evidence 
Obtaining, evaluating, and 

     communicating information

ELA/Literacy

Mathematics

RST.9-10.1 Cite specific textual evidence to support analysis 
of science and technical texts, attending to the precise details 
of explanation and descriptions. 

RST.9-10.7 Translate quantitative or technical information 
expressed in words in a text into visual form (e.g., a table 
or chart) and translate information expressed visually or 
mathematically (e.g., in an equation) into words.

WHST.9-12.9 Draw evidence from informational texts to support 
analysis, reflection, and research.

MP.2 Reason abstractly and quantitatively. 

MP.4 Model with mathematics.

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. 

HSN-Q.A.2 Define appropriate quantities for the purpose of 
descriptive modeling.

Mathematics (continued)

HSN-Q.A.3 Choose a level of accuracy appropriate to limitations 
on measurement when reporting quantities.

HSA-SSE.A.1 Interpret expressions that represent a quantity in 
terms of its context. 

HSA-SSE.B.3 Choose and produce an equivalent form of an 
expression to reveal and explain properties of the quantity 
represented by the expression.

HSA-CED.A.1 Create equations and inequalities in one variable 
and use them to solve problems. 

HSA-CED.A.2 Create equations in two or more variables to 
represent relationships between quantities; graph equations 
on coordinate axes with labels and scales.

HSA-CED.A.4 Rearrange formulas to highlight a quantity of 
interest, using the same reasoning as in solving equations. 

HSF-IF.C.7 Graph functions expressed symbolically and show 
key features of the graph, by in hand in simple cases and using 
technology for more complicated cases.

HSS-ID.A.1 Represent data with plots on the real number line 
(dot plots, histograms, and box plots).

Disciplinary Core Ideas

Oklahoma Academic Standards Connections

Crosscutting Concepts: Cause and Effect

Forces and Motion: 

   predicts changes in the motion of 

HS-PS2-1          
Students who demonstrate 
understanding can:

Analyze data and use it 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 

net unbalanced force, such as a falling 

constant force.

Assessment Boundary: 
Assessment is limited to one-dimensional 

moving at non-relativistic speeds.

Performance Expectations

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
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HS-PS2-2 Motion and Stability: Forces and Interactions

Science & Engineering Practices

Asking questions (for science) and  
     defining problems (for engineering) 

Developing and using models
Planning and carrying out investigations
Analyzing and interpreting data

computational thinking 
Mathematical and computational 
thinking at the 9–12 level builds on K–8 
and progresses to using algebraic 
thinking and analysis, a range of 
linear and nonlinear functions including 
trigonometric functions, exponentials 
and logarithms, and computational 
tools for statistical analysis to analyze, 
represent, and model data. Simple 
computational simulations are 
created and used based on math-
ematical models of basic assumptions.

       of phenomena to describe 
       explanations.

Constructing explanations (for science) 
     and designing solutions (for 
     engineering) 

Engaging in argument from evidence
Obtaining, evaluating, and 

     communicating information

ELA/Literacy

N/A

Mathematics

MP.2 Reason abstractly and quantitatively. 

MP.4 Model with mathematics.

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. 

HSN-Q.A.2 Define appropriate quantities for the purpose of 
descriptive modeling. 

HSN-Q.A3 Choose a level of accuracy appropriate to limitations 
on measurement when reporting quantities.

HSA-CED.A.1 Create equations and inequalities in one variable 
and use them to solve problems.

HSA-CED.A.2 Create equations in two or more variables to 
represent relationships between quantities; graph equations on 
coordinate axes with labels and scales.

HSA-CED.A.4 Rearrange formulas to highlight a quantity of 
interest, using the same reasoning as in solving equations.

Disciplinary Core Ideas

Oklahoma Academic Standards Connections

Crosscutting Concepts: Systems and System Models

Forces and Motion: 

   frame of reference; it is the mass times 

   itself, the total momentum of the 
   system can change; however, any such 
   change is balanced by changes in the 

   system. 

HS-PS2-2          
Students who demonstrate 
understanding can:

 
representations to 
support the claim that 
the total momentum of 
a system of objects is 
conserved when there is 
no net force on the system.

Clarification Statement: 
Emphasis is on the quantitative 
conservation of momentum in 
interactions and the qualitative 
meaning of this principle.

Assessment Boundary: 
Assessment is limited to systems 
of two macroscopic bodies moving 
in one dimension.

Performance Expectations

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.
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Science & Engineering Practices

Asking questions (for science) and  
     defining problems (for engineering) 

Developing and using models 
Planning and carrying out 

     investigations
Analyzing and interpreting data
Using mathematics and computational      

     thinking 
Constructing explanations 
(for science) and designing solutions 
(for engineering) 
Constructing explanations and 
designing solutions in 9–12 builds 
on K–8 experiences and progresses 
to explanations and designs that 
are supported by multiple and 
independent student- generated 
sources of evidence consistent with 
scientific ideas, principles, and 
theories.

       design problem, taking into 
       account possible unanticipated 
       effects.

Engaging in argument from evidence 
Obtaining, evaluating, and 

     communicating information

ELA/Literacy

WHST.9-12.7 Conduct short as well as more sustained 

generated question) or solve a problem; narrow or broaden 
the inquiry when appropriate; synthesize multiple sources 

under investigation.

Mathematics

Disciplinary Core Ideas

Oklahoma Academic Standards Connections

Crosscutting Concepts: Cause and Effect

HS-PS2-3       
Students who demonstrate 
understanding can:

Apply scientific and
engineering ideas to design, 
evaluate, and refine a device 
that minimizes the force on 
a macroscopic object during 
a collision.*

Clarification Statement: 
Examples of evaluation and refinement 
could include determining the success 

from damage and modifying the design 
to improve it. Examples of a device 
could include a football helmet or a 
parachute.

Assessment Boundary: 
Assessment is limited to qualitative 
evaluations and/or algebraic 
manipulations.

Performance Expectations

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.

HS-PS2-3 Motion and Stability: Forces and Interactions

MP.4 Model with mathematics.

MP.5 Use appropriate tools strategically. 

Forces and Motion: 

   itself, the total momentum of the 
   system can change; however, any such 
   change is balanced by changes in the 

   system. 

Defining and Delimiting 
Engineering Problems: 

   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. 

6-
8

3-
5

K
-2

6-
8

3-
5

K
-2

9-
12

PHYSICAL SCIENCE



151

Science & Engineering Practices

Asking questions (for science) and 
defining problems (for engineering) 
Asking questions and defining 
problems in grades 9–12 builds from 
grades K–8 experiences and 
progresses to formulating, refining, 
and evaluating empirically testable 
questions and design problems 
using models and simulations.

       the premise(s) of an argument, the 
       interpretation of a data set, or the 
       suitability of a design.

Developing and using models 
Planning and carrying out 

     investigations
Analyzing and interpreting data
Using mathematics and computational      

     thinking 
Constructing explanations (for science) 

     and designing solutions (for 
     engineering) 

Engaging in argument from evidence 
Obtaining, evaluating, and 

     communicating information

ELA/Literacy

RST.9-10.8 Assess the extent to which the reasoning and 
evidence in a text support the author’s claim or a recommendation 
for solving a scientific or technical problem. 

RST.9-10.1 Cite specific textual evidence to support analysis of 
science and technical texts, attending to the precise details of 
explanations or descriptions.

Mathematics

Disciplinary Core Ideas

Oklahoma Academic Standards Connections

Crosscutting Concepts: Stability and Changes

HS-PS4-2       
Students who demonstrate 
understanding can:

Evaluate questions 
about the advantages 
and disadvantages of 
using a digital transmission 
and storage of information.*

Clarification Statement: 
Examples of advantages could 
include that digital information is 
stable because it can be stored 
reliably in computer memory, 
transferred easily, and copied 
and shared rapidly. Disadvantages 
could include issues of easy deletion, 
security, and theft.

Assessment Boundary: 
N/A

Performance Expectations

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.

HS-PS4-2 Waves and Their Applications in Technologies for Information Transfer

N/A

Wave Properties:

   picture stored as the values of an array 
   of pixels); in this form, it can be stored 
   reliably in computer memory and sent 
   over long distances as a series of wave 
   pulses. 
———————————————————————————
* Connections to Engineering, 
   Technology, and Application of Science

Interdependence of Science, 
Engineering, and Technology:

   technological systems.

   technological systems by applying 
   scientific knowledge and engineering 
   design practices to increase benefits 
   while decreasing costs and risks.
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Crosscutting Concepts: Scale, Proportion, and Quantity
The significance of a phenomenon is dependent on the scale, proportion, and quantity at which it occurs. 

Science & Engineering Practices

Asking questions (for science) and  
     defining problems (for engineering) 

Developing and using models 
Modeling in 9–12 builds on K–8 
and progresses to using, synthesizing, 
and developing models to predict 
and show relationships among 
variables between systems and 
their components in the natural and 
designed worlds.
 Develop a model based on 
evidence to illustrate the 
relationships between systems 
or components of a system. 

Planning and carrying out 
     investigations

Analyzing and interpreting data
Using mathematics and computational      

     thinking 
Constructing explanations (for science) 

     and designing solutions (for 
     engineering) 

Engaging in argument from evidence 
Obtaining, evaluating, and 

     communicating information

ELA/Literacy

N/A

Mathematics

Disciplinary Core Ideas

Oklahoma Academic Standards Connections

HS-ESS1-2      
Students who demonstrate 
understanding can:

Develop models to describe 
the sun’s place in relation to 
the Milky Way galaxy and 
the distribution of galaxies 
and galaxy clusters in the 

   

Clarification Statement: 
Mathematical models can focus on the 
logarithmic powers-of-ten relationship 
among the sun, its solar system, the 
Milky Way galaxy, the local cluster 
of galaxies, and the universe, these 
relationships can also be investigated 
graphically, using 2D or 3D scaled 
models, or through computer 
programs, either pre-made or 
student-written.

Assessment Boundary: 
Details about the mapped distribution 
of galaxies and clusters are not 
assessed.

Performance Expectations

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.

MP.2 Reason abstractly and quantitatively.

MP.4 Model with mathematics.

Earth and the Solar System: 

   held in orbit around the sun by its 
   gravitational pull on them.

EARTH & SPACE SCIENCE
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Crosscutting Concepts: Scale, Proportion, and Quantity
 Algebraic thinking is used to examine scientific data and predict the effect of a change in one variable on another (e.g., linear  

   growth vs. exponential growth). 

Science & Engineering Practices

Asking questions (for science) and  
     defining problems (for engineering) 

Developing and using models 
Planning and carrying out 

     investigations
Analyzing and interpreting data

computational thinking 
Mathematical and computational 
thinking at the 9–12 level builds on K–8 
and progresses to using algebraic 
thinking and analysis, a range of 
linear and nonlinear functions including 
trigonometric functions, exponentials 
and logarithms, and computational 
tools for statistical analysis to analyze, 
represent, and model data. Simple 
computational simulations are 
created and used based on math-
ematical models of basic assumptions.

       of phenomena or design solutions 
       to support and revise 
       explanations. 

Constructing explanations (for science) 
     and designing solutions (for 
     engineering) 

Engaging in argument from evidence 
Obtaining, evaluating, and 

     communicating information

ELA/Literacy

N/A

Mathematics

Disciplinary Core Ideas

Oklahoma Academic Standards Connections

HS-ESS1-4     
Students who demonstrate 
understanding can:

computational represent-
ations to predict the motion 
of orbiting objects in the 
solar system. 

Clarification Statement: 
Emphasis is on Newtonian gravitational 
laws governing orbital motions, which 
apply to human-made satellites as well 
as planets and moons. (e.g. graphical 
representations of orbits) 

Assessment Boundary:
Mathematical representations for the 
gravitational attraction of bodies and 

not deal with more than two bodies, 
nor involve calculus.

Performance Expectations

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice or Disciplinary Core Idea.

MP.2 Reason abstractly and quantitatively. 
MP.4 Model with mathematics. 
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. 
HSN-Q.A.2 Define appropriate quantities for the purpose of 
descriptive modeling. 
HSN-Q.A.3 Choose a level of accuracy appropriate to limitations 
on measurement when reporting quantities. 
HAS-SSE.A.1 Interpret expressions that represent a quantity in 
terms of its context. 
HAS-CED.A.2 Create equations in two or more variables to 
represent relationships between quantities; graph equations on 
coordinate axes with labels and scales. 
HAS-CED.A.2 Rearrange formulas to highlight a quantity of 
interest, using the same reasoning as in solving equations. 

Earth and the Solar System: 

   including their elliptical paths around 
   the sun. Orbits may change due to the 
   gravitational effects from, or collisions 

———————————————————————————
* Connections to Engineering, 
   Technology, and Application of Science

Interdependence of Science, 
Engineering, and Technology:

   each other in the cycle known as 
   research and development (R&D). 

   scientists, engineers, and others 
   with wide ranges of expertise.
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