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Grades 9–12 

3.2.9-12.B Physical Science: Structure and Properties of Matter 

Students who demonstrate understanding can plan and conduct an investigation to gather evidence to compare the structure of substances at the bulk scale 
to infer the strength of electrical forces between particles.

Clarifying Statement: Emphasis is on understanding the strengths of forces between particles, not on naming specific intermolecular forces (such as dipole-
dipole). Examples of particles could include ions, atoms, molecules, and networked materials (such as graphite). Examples of bulk properties of substances 
could include the melting point and boiling point, vapor pressure, and surface tension.

Assessment Boundary: Assessment does not include Raoult’s law calculations of vapor pressure.

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

Planning and Carrying Out Investigations 
Planning and carrying out investigations in 9–12 
builds on K–8 experiences and progresses to 
include investigations that provide evidence for and 
test conceptual, mathematical, physical, and 
empirical models. 
• Plan and conduct an investigation individually

and collaboratively to produce data to serve as
the basis for evidence, and in the design:
decide on types, how much, and accuracy of
data needed to produce reliable measurements
and consider limitations on the precision of the
data (e.g., number of trials, cost, risk, time),
and refine the design accordingly.

Structure and Properties of Matter 
• The structure and interactions of matter at the

bulk scale are determined by electrical forces
within and between atoms.

Types of Interactions 
• Attraction and repulsion between electric

charges at the atomic scale explain the
structure, properties, and transformations of
matter, as well as the contact forces between
material objects.

Patterns 
• Different patterns may be observed at each of

the scales at which a system is studied and
can provide evidence for causality in
explanations of phenomena.

Pennsylvania Context: N/A

PA Career Ready Skills: Establish and pursue goals or post-secondary education, employment, and living within the community.

Connections to Other Standards Content and Practices 

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

Agriculture 
(AFNR)

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

Science, Environmental 
Literacy and Sustainability 
(NAAEE)

9-12 Strand 1.B. Designing investigations: Learners design investigations to explore environmental questions, problems,
issues, phenomena, and models. They explain their reasoning.
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Standard Source Possible Connections to Other Standard(s) or Practice(s) 
PA Core Standards: ELA CC.3.5.9-10.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.F: Conduct short as well as more sustained research projects to answer a question (including a self-generated
question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject,
demonstrating understanding of the subject under investigation.
CC.3.6.9-10.G: Gather relevant information from multiple authoritative print and digital sources, using advanced searches
effectively; assess the usefulness of each source in answering the research question; integrate information into the text
selectively to maintain the flow of ideas, avoiding plagiarism and following a standard format for citation.
CC.3.6.11-12.G: Gather relevant information from multiple authoritative print and digital sources, using advanced searches
effectively; assess the strengths and limitations of each source in terms of the specific task, purpose, and audience; integrate
information into the text selectively to maintain the flow of ideas, avoiding plagiarism and overreliance on any one source and
following a standard format for citation.
CC.3.6.9-12.H: Draw evidence from informational texts to support analysis, reflection, and research.

PA Core Standards and 
Practices: Math

CC.2.4.HS.B.2: Summarize, represent, and interpret data on two categorical and quantitative variables.
CC.2.4.HS.B.4: Recognize and evaluate random processes underlying statistical experiments.
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 
(ISTE)

1.4. Innovative Designer: Students use a variety of technologies within a design process to identify and solve problems by 
creating new, useful or imaginative solutions.

Technology and Engineering 
(ITEEA)

STEL-1Q: Conduct research to inform intentional inventions and innovations that address specific needs and wants.
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