MS-PS1-2 Matter and its Interactions
Students who demonstrate understanding can:
MS-PS1-2. Analyze and interpret data on the properties of substances before and after the substances interact to
determine if a chemical reaction has occurred. [Clarification Statement: Examples of reactions could
include burning sugar or steel wool, fat reacting with sodium hydroxide, and mixing zinc with hydrogen
chloride.] [Assessment boundary: Assessment is limited to analysis of the following properties: density,
melting point, boiling point, solubility, flammability, and odor.]
The performance expectation above was developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices
Analyzing and Interpreting Data
Analyzing data in 6–8 builds on K–5 and
progresses to extending quantitative analysis to
investigations, distinguishing between correlation
and causation, and basic statistical techniques of
data and error analysis.
 Analyze and interpret data to determine
similarities and differences in findings.
-----------------------------------Connections to Nature of Science
Scientific Knowledge is Based on Empirical
Evidence
 Science knowledge is based upon logical and
conceptual connections between evidence
and explanations.

Disciplinary Core Ideas
PS1.A: Structure and Properties of
Matter
 Each pure substance has
characteristic physical and
chemical properties (for any bulk
quantity under given conditions)
that can be used to identify it.
PS1.B: Chemical Reactions
 Substances react chemically in
characteristic ways. In a chemical
process, the atoms that make up
the original substances are
regrouped into different
molecules, and these new
substances have different
properties from those of the
reactants.

Crosscutting Concepts
Patterns
Macroscopic patterns are
related to the nature of
microscopic and atomiclevel structure.



Observable features of the student performance by the end of the course:
1

2

3

Organizing data
a Students organize given data about the characteristic physical and chemical properties (e.g., density,
melting point, boiling point, solubility, flammability, odor) of pure substances before and after they
interact.
b Students organize the given data in a way that facilitates analysis and interpretation.
Identifying relationships
a Students analyze the data to identify patterns (i.e., similarities and differences), including the changes
in physical and chemical properties of each substance before and after the interaction (e.g., before
the interaction, a substance burns, while after the interaction, the resulting substance does not burn).
Interpreting data
a Students use the analyzed data to determine whether a chemical reaction has occurred.
b Students support their interpretation of the data by describing that the change in properties of
substances is related to the rearrangement of atoms in the reactants and products in a chemical
reaction (e.g., when a reaction has occurred, atoms from the substances present before the
interaction must have been rearranged into new configurations, resulting in the properties of new
substances).
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