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Grades 9-12

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

Students who demonstrate understanding can construct and revise an explanation based on evidence for how carbon, hydrogen, and oxygen from sugar
molecules may combine with other elements to form amino acids and/or other large carbon-based molecules.

Clarifying Statement: Emphasis is on using evidence from models and simulations to support explanations.

Assessment Boundary: Assessment does not include the details of specific chemical reactions or identification of macromolecules.

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

Constructing Explanations and Designing LS1.C: Organization for Matter and Energy Flow Energy and Matter
Solutions in Organisms e Changes of energy and matter in a system can
Constructing explanations and designing solutions e  The sugar molecules thus formed contain be described in terms of energy and matter
in 9-12 builds on K-8 experiences and progresses carbon, hydrogen, and oxygen: their flows into, out of, and within that system.
to explanations and designs that are supported by hydrocarbon backbones are used to make
multiple and independent student-generated amino acids and other carbon-based
sources of evidence consistent with scientific ideas, molecules that can be assembled into larger
principles, and theories. molecules (such as proteins or DNA), used for
e Construct and revise an explanation based on example to form new cells. ;

valid and reliable evidence obtained from a * As matter and energy flow through different

variety of sources (including students’ own organizational levels of living systems,

investigations, models, theories, simulations, chemical elements are recombined in different

peer review) and the assumption that theories ways to form different products.

and laws that describe the natural world
operate today as they did in the past and will
continue to do so in the future.

Pennsylvania Context: N/A

PA Career Ready Skills: Explain how you situate yourself in a diverse community.

Connections to Other Standards Content and Practices

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

Agriculture CS.02.02.01.a: Identify and summarize the components within AFNR systems (e.g., Animal Systems: health, nutrition,
(AFNR) genetics, etc.; Natural Resources Systems: soil, water, etc.).

Science, Environmental 9-12 Strand 2.1.A. Earth's physical systems: Learners describe the major processes and systems that form Earth and relate
Literacy and Sustainability these processes, especially those that are large-scale and long-term to characteristics of Earth. They explain how changes
(NAAEE) in one system (hydrosphere, atmosphere, geosphere, and biosphere) result in changes to another. They describe how
human sustainability depends on Earth systems.
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Standard Source Possible Connections to Other Standard(s) or Practice(s)

PA Core Standards: ELA CC.3.5.9-12.A: Cite specific textual evidence to support analysis of science and technical texts, attending to the precise
details of explanations or descriptions.

CC.3.5.11-12.A: 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.

CC.3.6.9-12.B: Write informative/explanatory texts, including the narration of historical events, scientific
procedures/experiments, or technical processes.

CC.3.6.9-12.D: Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach,
focusing on addressing what is most significant for a specific purpose and audience.

CC.3.6.9-12.H: Draw evidence from informational texts to support analysis, reflection, and research.

PA Core Standards and N/A
Practices: Math

PA Standards: Social Studies N/A

Educational Technology 1.3. Knowledge Constructor: Students critically curate a variety of resources using digital tools to construct knowledge,
(ISTE) produce creative artifacts and make meaningful learning experiences for themselves and others.

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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