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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

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 describe and/or support claims 
       and/or explanations. 

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

Engaging in argument from evidence 
Obtaining, evaluating, and 

     communicating information

ELA/Literacy

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

Mathematics

Disciplinary Core Ideas

Oklahoma Academic Standards Connections

Crosscutting Concepts: Cause and Effect

HS-PS4-1       
Students who demonstrate 
understanding can:

representations to
support a claim regarding 
relationships among the 
frequency, wavelength, 
and speed of waves 
traveling in various media.

Clarification Statement: 
Examples of data could include 
electromagnetic radiation traveling 
in a vacuum and glass, sound waves 
traveling through air and water, and 
seismic waves traveling through 
the Earth.

Assessment Boundary: 
Assessment is limited to algebraic 
relationships and describing those 
relationships qualitatively.

Performance Expectations

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

HS-PS4-1 Waves and Their Applications in Technologies for Information Transfer

MP.2 Reason abstractly and quantitatively.

MP.4 Model with mathematics. 

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

HAS-SSE.A.3 Choose and produce an equivalent form of an 
expression to reveal and explain properties of the quantity repre-
sented by the expression.

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

Wave Properties:

   a wave are related to one another by 
   the speed of travel of the wave, which 
   depends on the type of wave and the 
   medium through which it is passing.  
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Crosscutting Concepts: Stability and Change
Feedback (negative or positive) can stabilize or destabilize a system. 

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.

       technologies, 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

RST.11-12.1 Cite specific textual evidence to support analysis of 
science and technical texts, attending to important distinctions 
the author makes and to any gaps or inconsistencies in the account. 

RST.11-12.2 Determine the central ideas or conclusions of a 
text; summarize complex concepts, processes, or information 
presented in a text by paraphrasing them in simpler but still ac-
curate terms. 

Mathematics

Disciplinary Core Ideas

Oklahoma Academic Standards Connections

HS-ESS2-2      
Students who demonstrate 
understanding can:

Analyze geoscience data 
to make the claim that one 
change to Earth’s surface 
can create feedbacks and 
interactions that cause 
changes to other Earth’s 
systems. 

Clarification Statement: 
Examples could be taken from system 
interactions, such as how the loss of 
ground vegetation causes an increase 
in water runoff and soil erosion, which 
limits additional vegetation patterns; 
how dammed rivers increase ground-
water recharge, decrease sediment 
transport, and increase coastal erosion; 
or how the loss of wetlands causes a 
decrease in local humidity that further 
reduces the wetland extent. Examples 
could also include climate feedbacks 
that increase surface temperatures 
through geologic time.

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.

MP.2 Reason abstractly and quantitatively. 

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.3 Choose a level of accuracy appropriate to limitations 
on measurement when reporting quantities. 

Earth Materials and Systems:

   interacting, cause feedback effects 
   that can increase or decrease the 
   original changes. 

Weather and Climate:

   climate system is the electromagnetic 
   radiation from the sun, as well as its 
   reflection, absorption, storage, and 
   redistribution among the atmosphere, 
   ocean, and land systems, and this 
   energy’s re-radiation into space.

HS-ESS2-2 Earth’s Systems

EARTH & SPACE SCIENCE
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Crosscutting Concepts: Cause and Effect
Empirical evidence is required to differentiate between cause and correlation and make claims about specific causes and effects.

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.

       models in order to make valid and 
       reliable scientific claims. 

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

SL.11-12.5 Make strategic use of digital media (e.g., textual, 
graphical, audio, visual, and interactive elements) in presenta-
tions to enhance understanding of findings, reasoning, and 
evidence and to add interest.

Mathematics

Disciplinary Core Ideas

Oklahoma Academic Standards Connections

HS-ESS2-4      
Students who demonstrate 
understanding can:

Analyze and interpret data 
to explore how variations in 
the flow of energy into and 
out of Earth’s systems result 
in changes in atmosphere 
and climate. 

Clarification Statement: 
Changes differ by timescale, from 
sudden (large volcanic eruption, ocean 
circulation); to intermediate (ocean 
circulation, solar output, human activity) 
and long-term (Earth’s orbit and the 
orientation of its axis and changes in 
atmospheric composition). Examples 
of human activities could include fossil 
fuel combustion, cement production, 
or agricultural activity and natural 
processes such as changes in incoming 
solar radiation or volcanic activity. 
Examples of data can include tables, 
graphs, maps of global and regional 
temperatures, and atmospheric levels 
of gases.

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.

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.

Earth and the Solar System: 

   orbit around the sun, together with 
   changes in the tilt of the planet’s axis of 
   rotation, both occurring over hundreds 
   of thousands of years, have altered 
   the intensity and distribution of sunlight 
   falling on the Earth. These phenomena 
   cause a cycle of ice ages and other 
   changes in climate. 

Earth Materials and Systems:

   changes to global and regional climate 
   can be caused by interactions among 
   changes in the sun’s energy output or 
   Earth’s orbit, tectonic events, ocean 
   circulation, volcanic activity, glaciers, 
   vegetation, and human activities. These 
   changes can occur on a variety of time 
   scales from sudden (e.g., volcanic ash 
   clouds) to intermediate (ice ages) to 
   very long-term tectonic cycles. 

Weather and Climate:

   system is the electromagnetic radiation 
   from the sun, as well as its reflection, 
   absorption, storage, and redistribution 
   among the atmosphere, ocean, and 
   land systems, and this energy’s re-
   radiation into space. 

HS-ESS2-4 Earth’s Systems

EARTH & SPACE SCIENCE
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Crosscutting Concepts: Structure and Function
 

   their components are shaped and used, and the molecular substructures of its various materials.

Science & Engineering Practices

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

Developing and using models
Planning and carrying 
out investigations
Planning and carrying out 
investigations in 9-12 builds on 6-8 
experiences and progresses to 
include investigations that provide 
evidence for and test conceptual, 
mathematical, physical, and 
empirical models.

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. 

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

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

or solve a problem; narrow or broaden the inquiry when appropriate; 

Mathematics

Disciplinary Core Ideas

Oklahoma Academic Standards Connections

HS-ESS2-5     
Students who demonstrate 
understanding can:

Plan and conduct an
investigation of the 
properties of water and 
its effects on Earth materials 
and surface processes. 

Clarification Statement: 
Emphasis is on mechanical and 
chemical investigations with water 
and a variety of solid materials to 
provide the evidence for connections 
between the hydrologic cycle and 
system interactions commonly known 
as the rock cycle. Examples of 
mechanical investigations include 
stream transportation and deposition 
using a stream table, erosion using 
variations in soil moisture content, 
or frost wedging by the expansion 
of water as it freezes. Examples of 
chemical investigations include 
chemical weathering and recrystallization 
(by testing the solubility of different 
materials) or melt generation (by 
examining how water lowers the 
melting temperature of most solids).

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.

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

The Role of Water in 
Earth’s Surface Processes:

   on Earth’s surface and its unique 
   combination of physical and chemical 
   properties are central to the planet’s 
   dynamics. These properties include 
   water’s exceptional capacity to absorb, 
   store, and release large amounts of 
   energy, transmit sunlight, expand upon 
   freezing, dissolve and transport 
   materials, and lower the viscosities 
   and melting points of rocks.

HS-ESS2-5 Earth’s Systems

EARTH & SPACE SCIENCE
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