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

Grades 9-12

3.3.9-12.C Earth and Space Science: Space Systems

Students who demonstrate understanding can communicate scientific ideas about the way stars, over their life cycle, produce elements.

Clarifying Statement: Emphasis is on the way nucleosynthesis, and therefore the different elements created, varies as a function of the mass of a star and the
stage of its lifetime.

Assessment Boundary: Details of the many different nucleosynthesis pathways for stars of differing masses are not assessed.

Science and Engineering Practices (SEP) Disciplinary Core Ideas (DCI) Crosscutting Concepts (CCC)
Obtaining, Evaluating, and Communicating The Universe and Its Stars Energy and Matter
Information e The study of stars’ light spectra and brightness e In nuclear processes, atoms are not
Obtaining, evaluating, and communicating is used to identify compositional elements of conserved, but the total number of protons
information in 9—12 builds on K-8 experiences and stars, their movements, and their distances plus neutrons is conserved.
progresses to evaluating the validity and reliability of from Earth.
the claims, methods, and designs. e  Other than the hydrogen and helium formed at
e Communicate scientific ideas (e.g., about the time of the Big Bang, nuclear fusion within
phenomena and/or the process of development stars produces all atomic nuclei lighter than
and the design and performance of a proposed and including iron, and the process releases
process or system) in multiple formats electromagnetic energy. Heavier elements are
(including orally, graphically, textually, and produced when certain massive stars achieve
mathematically). a supernova stage and explode.

Pennsylvania Context: N/A

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

Connections to Other Standards Content and Practices

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 1.G. Drawing conclusions and developing explanations: Learners propose explanations that address their initial
Literacy and Sustainability environmental questions using quantitative and qualitative data and evidence that has been collected and analyzed.

(NAAEE)

PA Core Standards: ELA CC.3.6.9-12.B: Write informative/explanatory texts, including the narration of historical events, scientific
procedures/experiments, or technical processes.
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Standard Source Possible Connections to Other Standard(s) or Practice(s)

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

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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