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Grades 9–12 

3.3.9-12.M Earth and Space Science: Human Sustainability 

Students who demonstrate understanding can use a computational representation to illustrate the relationships among Earth systems and how those 
relationships are being modified due to human activity.

Clarifying Statement: Examples of Earth systems to be considered are the hydrosphere, atmosphere, cryosphere, geosphere, and/or biosphere. An example of 
the far-reaching impacts from a human activity is how an increase in atmospheric carbon dioxide results in an increase in photosynthetic biomass on land and an 
increase in ocean acidification, with resulting impacts on sea organism health and marine populations.

Assessment Boundary: Assessment does not include running computational representations but is limited to using the published results of scientific 
computational models.

Science and Engineering Practices (SEP) Disciplinary Core Ideas (DCI) Crosscutting Concepts (CCC)

Using Mathematics and Computational Thinking 
Mathematical and computational thinking in 9–12 
builds on K–8 experiences 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 mathematical models of basic 
assumptions. 
• Use mathematical and/or computational

representation(s) of phenomena or design
solutions to describe and/or support claims
and/or explanations.

Weather and Climate 
• Current models predict that, although future

regional climate changes will be complex and
varied, average global temperatures will
continue to rise. The outcomes predicted by
global climate models strongly depend on the
amounts of human-generated greenhouse
gases added to the atmosphere each year and
by the ways in which these gases are
absorbed by the ocean and biosphere.

Global Climate Change 
• Through computer simulations and other

studies, important discoveries are still being
made about how the ocean, the atmosphere,
and the biosphere interact and are modified in
response to human activities.

Systems and System Models 
• When investigating or describing a system, the

boundaries and initial conditions of the system
need to be defined and their inputs and
outputs analyzed and described using models.

Pennsylvania Context: Examples of Pennsylvania context include but are not limited to urbanization practices in Pennsylvania.

PA Career Ready Skills: Situate self in any social context as a means to determine a response.



Science, Technology & Engineering, and Environment Literacy & Sustainability (STEELS) 

Connections to Other Standards Content and Practices 

Standard Source Possible Connections to Other Standard(s) or Practice(s) 
Agriculture 
(AFNR)

CS.04.01.01.a: Define stewardship of natural resources and distinguish how it connects to AFNR systems.

Science, Environmental 
Literacy and Sustainability 
(NAAEE)

9-12 Strand 2.1.B. Earth's living systems: Learners describe basic population dynamics, genetic mechanisms behind
biological evolution, and the importance of diversity in living systems. They explain how changes in the hydrosphere,
atmosphere, and geosphere affect the biosphere. They describe how human sustainability is dependent on the biosphere.
9-12 Strand 2.3.A. Human-environment interactions: Learners analyze ways that humans interact with their environment and
how these interactions change with technological developments. Learners determine costs and benefits to different groups in
society as well as unintended consequences.

PA Core Standards: ELA N/A

PA Core Standards and 
Practices: Math

MP.2: Reason abstractly and quantitatively. 
MP.4: Model with mathematics. 
CC.2.1.HS.F.3: Apply quantitative reasoning to choose and interpret units and scales in formulas, graphs, and data displays.
CC.2.1.HS.F.4: Use units as a way to understand problems and to guide the solution of multistep problems.

PA Standards: Social Studies 7.4.12.B: Analyze the global effects of human activity on the physical systems.

Educational Technology 
(ISTE)

1.5. Computational Thinker: Students develop and employ strategies for understanding and solving problems in ways that 
leverage the power of technological methods to develop and test solutions.

Technology and Engineering 
(ITEEA)

STEL-4S: Develop a solution to a technological problem that has the least negative environmental and social impact.
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