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

Grades 9-12

3.1.9-12.Q Life Science: Inheritance and Variation of Traits

Students who demonstrate understanding can make and defend a claim based on evidence that inheritable genetic variations may result from (1) new
genetic combinations through meiosis, (2) viable errors occurring during replication, and/or (3) mutations caused by environmental factors.

Clarifying Statement: Emphasis is on using data to support arguments for the way variation occurs.

Assessment Boundary: Assessment does not include the phases of meiosis or the biochemical mechanism of specific steps in the process.

Science and Engineering Practices (SEP) Disciplinary Core Ideas (DCI) Crosscutting Concepts (CCC)
Engaging in Argument From Evidence Variation of Traits Cause and Effect
Engaging in argument from evidence in 9-12 builds e  In sexual reproduction, chromosomes can e Empirical evidence is required to differentiate
on K-8 experiences and progresses to using sometimes swap sections during the process between cause and correlation and make
appropriate and sufficient evidence and scientific of meiosis (cell division), thereby creating new claims about specific causes and effects.
reasoning to defend and critique claims and genetic combinations and thus more genetic
explanations about the natural and designed variation. Although DNA replication is tightly
world(s). Arguments may also come from current regulated and remarkably accurate, errors do
scientific or historical episodes in science. occur and result in mutations, which are also a

source of genetic variation. Environmental
factors can also cause mutations in genes, and
viable mutations are inherited.

e Environmental factors also affect expression of
traits, and hence affect the probability of
occurrences of traits in a population. Thus the
variation and distribution of traits observed
depends on both genetic and environmental
factors.

e Make and defend a claim based on evidence
about the natural world that reflects scientific
knowledge, and student-generated evidence.

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

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.

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.A: Write arguments focused on discipline-specific content.

PA Core Standards and CC.2.4.HS.B.2: Summarize, represent, and interpret data on two categorical and quantitative variables.
Practices: Math CC.2.4.HS.B.5: Make inferences and justify conclusions based on sample surveys, experiments, and observational studies.

PA Standards: Social Studies N/A

Educational Technology 1.1. Empowered Learner: Students leverage technology to take an active role in choosing, achieving, and demonstrating
(ISTE) competency in their learning goals, informed by the learning sciences.

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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