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Grades 6–8 

3.2.6-8.B Physical Science: Structure and Properties of Matter 

Students who demonstrate understanding can develop a model that predicts and describes changes in particle motion, temperature and state of a pure 
substance when thermal energy is added or removed.

Clarifying Statement: Emphasis is on qualitative molecular-level models of solids, liquids, and gases to show that adding or removing thermal energy increases 
or decreases kinetic energy of the particles until a change of state occurs. Examples of models could include drawing and diagrams. Examples of particles could 
include molecules or inert atoms. Examples of pure substances could include water, carbon dioxide, and helium.

Assessment Boundary: N/A

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

Developing and Using Models 
Modeling in 6–8 builds on K–5 and progresses 
to developing, using and revising models to 
describe, test, and predict more abstract 
phenomena and design systems. 
• Develop a model to predict and/or

describe phenomena.

Structure and Properties of Matter 
• Gases and liquids are made of molecules or inert atoms that are

moving about relative to each other.
• In a liquid, the molecules are constantly in contact with others; in a

gas, they are widely spaced except when they happen to collide. In a
solid, atoms are closely spaced and may vibrate in position but do not
change relative locations.

• The changes of state that occur with variations in temperature or
pressure can be described and predicted using these models of
matter.

Definitions of Energy 
• The term “heat” as used in everyday language refers both to thermal

energy (the motion of atoms or molecules within a substance) and the
transfer of that thermal energy from one object to another. In science,
heat is used only for this second meaning; it refers to the energy
transferred due to the temperature difference between two objects.

• The temperature of a system is proportional to the average internal
kinetic energy and potential energy per atom or molecule (whichever is
the appropriate building block for the system’s material). The details of
that relationship depend on the type of atom or molecule and the
interactions among the atoms in the material. Temperature is not a
direct measure of a system's total thermal energy. The total thermal
energy (sometimes called the total internal energy) of a system
depends jointly on the temperature, the total number of atoms in the
system, and the state of the material.

Cause and Effect 
• Cause and effect

relationships may be used
to predict phenomena in
natural or designed
systems.

Pennsylvania Context: Examples of Pennsylvania context include that Pennsylvania’s bodies of water have different water levels in different seasons.
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PA Career Ready Skills: Make decision based upon anticipated consequences. 
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)

5-8 Strand 1.F. Working with models and simulations: Learners use models to analyze information that support their
environmental investigations. They explain the purposes and limitations of these models.
5-8 Strand 2.1.A. Earth's physical systems: Learners describe the physical processes that shape Earth, including weather,
climate, plate tectonics, and the hydrologic cycle. They explain how matter cycles and energy flows among the abiotic and
biotic components of the environment. They describe how humans affect and are affected by Earth’s physical systems.

PA Core Standards: ELA CC.3.5.6-8.G: Integrate quantitative or technical information expressed in words in a text with a version of that information
expressed visually (e.g., in a flowchart, diagram, model, graph, or table).

PA Core Standards and 
Practices: Math

CC.2.1.6.E.4: Apply and extend previous understandings of numbers to the system of rational numbers.

PA Standards: Social Studies N/A

Educational Technology 
(ISTE)

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

Technology and Engineering 
(ITEEA)

STEL-1K: Compare and contrast the contributions of science, engineering, mathematics, and technology in the development 
of technological systems.
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