Science, Technology & Engineering, and Environment Literacy & Sustainability (STEELS) September 2025 q

Grades 9-12

3.1.9-12.H Life Science: Matter and Energy in Organisms and Ecosystems

Students who demonstrate understanding can use mathematical representations to support claims for the cycling of matter and flow of energy among
organisms in an ecosystem.

Clarifying Statement: Emphasis is on using a mathematical model of stored energy in biomass to describe the transfer of energy from one trophic level to
another and that matter and energy are conserved as matter cycles and energy flows through ecosystems. Emphasis is on atoms and molecules such as carbon,
oxygen, hydrogen, and nitrogen being conserved as they move through an ecosystem.

Assessment Boundary: Assessment is limited to proportional reasoning to describe the cycling of matter and flow of energy.

Science and Engineering Practices (SEP) Disciplinary Core Ideas (DCI) Crosscutting Concepts (CCC)
Using Mathematical and Computational Cycles of Matter and Energy Transfer in Energy and Matter
Thinking Ecosystems e Energy cannot be created or destroyed—it
Mathematical and computational thinking in 9-12 e Plants or algae form the lowest level of the only moves between one place and another
builds on K-8 experiences and progresses to using food web. At each link upward in a food web, place, between objects and/or fields, or
algebraic thinking and analysis, a range of linear only a small fraction of the matter consumed at between systems.
and nonlinear functions including trigonometric the lower level is transferred upward, to
functions, exponentials and logarithms, and produce growth and release energy in cellular
computational tools for statistical analysis to respiration at the higher level. Given this
analyze, represent, and model data. Simple inefficiency, there are generally fewer
computational simulations are created and used organisms at higher levels of a food web.
based on mathematical models of basic Some matter reacts to release energy for life
assumptions. functions, some matter is stored in newly made

e Use mathematical, computational, and/or structures, and much is discarded. The
algorithmic representations of phenomena or chemical elements that make up the molecules

design solutions to describe and/or support of organisms pass through food webs and into
claims and/or explanations. and out of the atmosphere and soil, and they

are combined and recombined in different
ways. At each link in an ecosystem, matter and
energy are conserved.

Pennsylvania Context: Examples of Pennsylvania context include but are not limited to examples of local Pennsylvania agriculture, urban agriculture, and
aquaculture.

PA Career Ready Skills: Select expressive communication strategies specific to context.

Connections to Other Standards Content and Practices
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Standard Source Possible Connections to Other Standard(s) or Practice(s)

Agriculture CS.06.01.01.a: Research and explain the foundational cycles in AFNR (e.g., water cycle, nutrient cycle, carbon cycle, etc.).
(AFNR)

Science, Environmental 9-12 Strand 2.1.B. Earth's living systems: Learners describe basic population dynamics, genetic mechanisms behind
Literacy and Sustainability biological evolution, and the importance of diversity in living systems. They explain how changes in the hydrosphere,
(NAAEE) atmosphere, and geosphere affect the biosphere. They describe how human sustainability is dependent on the biosphere.
9-12 Strand 3.1.B. Sorting out the consequences of issues: Learners evaluate the consequences of a broad range of
environmental changes, conditions, and issues on environmental quality and long-term sustainability. They identify
environmental justice and social equity implications.

PA Core Standards: ELA N/A

PA Core Standards and MP.2: Reason abstractly and quantitatively.

Practices: Math 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 display.
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 N/A

Educational Technology 1.6. Creative Communicator: Students communicate clearly and express themselves creatively for a variety of purposes
(ISTE) using the platforms, tools, styles, formats and digital media appropriate to their goals.

Technology and Engineering STEL-10: Assess how similarities and differences among scientific, mathematical, engineering, and technological knowledge
(ITEEA) and skills contributed to the design of a product or system.
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