Unit Two Properties and Changes of Matter

2nd Grade: Suggested Pacing: 5 weeks/ end of MP2

Unit Summary: In this unit of study, students demonstrate an understanding of observable properties of
materials through analysis and classification and testing of different materials.

Vocabulary: classify, disassemble, gas, liquid, matter, properties, reversible, solid, temperature

Stage 1 — Desired Results (Also see Disciplinary Core Ideas below)

Performance Expectations: (PE) (Established Goals / Content Standards)

2-PS1-1: Plan and conduct an investigation to describe and classify different kinds of materials
by their observable properties.
o Clarification Statement: Observations could include color, texture, hardness, and flexibility.
Patterns could include the similar properties that different materials share.

2-PS1-2: Analyze data obtained from testing different materials to determine which materials
have the properties that are best suited for the intended purpose.
o Clarification Statement: Examples of properties could include strength, flexibility, hardness,
texture, and absorbency.
o Assessment Boundary: Assessment of quantitative measurements is limited to length.

2-PS1-3: Make observations to construct an evidence-based account of how an object made of a
small set of pieces can be disassembled and made into a new object.

o Clarification Statement: Examples of pieces could include blocks, building bricks, or other assorted
small objects.

2-PS1-4: Construct an argument with evidence that some changes caused by heating or cooling
can be reversed and some cannot.

o Clarification Statement: Examples of reversible changes could include materials such as water and
butter at different temperatures. Examples of irreversible changes could include cooking an egg,
freezing a plant leaf, and heating paper.

K-2-ETS1-3: Analyze data from tests of two objects designed to solve the same problem to
compare the strengths and weaknesses of how each performs.

Enduring Understandings: Essential Questions

Different kinds of matter exist and many of How do the properties of materials determine their
them can be either solid or liquid, depending | use?

on the temperature.
How can we sort objects into groups that have similar
Matter can be described and classified by its | properties?

observable properties.
Why are some materials better for a house than others?

Different properties of materials make them




suited to different purposes. In what ways can an object made of a small set of

pieces be disassembled and made into a new object?

e Objects may break into smaller pieces and
be put together into larger pieces or change | Can all changes caused by heating or cooling be
shapes. reversed?

e Heating or cooling a substance may cause
changes that can be observed. Sometimes
these changes are reversible, and
sometimes they are not.

Science & Engineering Practices Disciplinary Core Ideas Crosscutting Concepts

PS1.A: Structure and Properties of
Matter

Different kinds of matter exist and
many of them can be either solid or
liquid, depending on the
temperature.

e Matter can be described
and classified by its
observable properties.
(2-PS1-1)

Different properties are
suited to different
purposes. (2-
PS1-2),(2-PS1-3)

A great variety of objects
can be built up from a small
set of pieces. (2-PS1-3)
PS1.B: Chemical Reactions
Heating or cooling a substance may
cause changes that can be
observed.

® Sometimes these changes
are reversible, and
sometimes they are not.
(2-PS1-4)




Stage 2 - Model Assessments

Summative Performance Task(s):

Performance Task #1: (2-PS1-1) Sort objects into
groups according to their properties. Explain how groups
were determined.

Performance Task #2: (2-PS1-3) Design and create two
different real world structures using the same building
materials. Devise an argument supporting how the same
materials are used for different purposes.

Performance Task #3: (2-PS1-4)

Experiment example Design two experiments to show
how matter can change from one state to another. In
one experiment, use a material (ex: chocolate, water)
that demonstrates a reservable change and in the
second experiment, use a material (ex: paper, egg) that
demonstrates an irreversible change. Conclude with the

Formative Evidence:

How do the properties of materials determine
their use?

How can we sort objects into groups that have
similar properties?
Students who understand the concepts can:

e Plan and conduct an investigation to
describe and classify different kinds of
material by their observable properties.
Observations could include color, texture,
hardness, and flexibility.

Why are some materials better for a house than
others?
Students who understand the concepts can:



https://thewonderofscience.com/assessment-project/2017/12/11/organizing-supplies
https://thewonderofscience.com/assessment-project/2017/12/11/lego-structures
https://thewonderofscience.com/assessment-project/2017/12/11/lego-structures
https://thewonderofscience.com/assessment-project/2017/12/11/lego-structures
https://thewonderofscience.com/anchor-charts/2017/12/15/matter-and-materials
https://thewonderofscience.com/assessment-project/2017/12/11/heating-and-cooling-materials

expected results for each experiment. Defend your
predictions.

Mystery Science Assessments are available for both
the end of each mystery and the end of each unit.

Audience:

| Get It Rubric

e A primary rubric that uses a combination of
words and symbols to describe different levels
of performance.

e Primary Science Rubric

e This rubric is appropriate for use with younger
children. It shows how a seed develops, from
being planted to becoming a flowering plant.
Each growth level represents a different level of
performance.

e Science Rubric

e The Exemplars Science Rubric is based on the
following science standards: The National
Research Council and the American Association
for the Advancement of Science and New
Standards. It includes four criteria: use of
scientific tools, science reasoning and
strategies, science concepts and use of data
and communication.

e Science continuum Rubric
This continuum was developed by an Exemplars
workshop leader and task writer, Tracy
Lavallee. It provides a framework for assessing
the scientific thinking of young students.

e Analyze data from tests of an object or tool
to determine if it works as intended.

e Analyze data obtained from testing different
materials to determine which materials have
the properties that are best suited for the
intended purpose.

e Analyze data from tests of two objects
designed to solve the same problem to
compare the strengths and weaknesses of
each.

In what ways can an object made of a small set of
pieces be disassembled and made into a new
object?
Students who understand the concepts are able
to:
e Break objects into smaller pieces and put
them together into larger pieces or change
shapes.

Can all changes caused by heating or cooling be
reversed?

Students who understand the concepts are able
to:

e Construct an argument with evidence that some
changes caused by heating or cooling can be
reversed, and some cannot. (Examples of
reversible changes could include materials such as
water and butter at different temperatures.
Examples of irreversible changes could include:
cooking an egg, heating paper)

Stage 3 — Learning Plan

Suggested Resources for Planning:

Mystery Science: Material Magic Properties and Phases of Matter: Mystery Lessons 1-5
“Optional Extras” are extensions to each Mystery. We recommend you use them during your unit or to extend the
length of each unit. They include an informational text reading that builds on the Mystery’s topic, assessments, and

suggestions for supplemental activities.



https://mysteryscience.com/materials/properties-phases-of-matter/assessments
https://www.exemplars.com/assets/files/igetit.pdf
https://www.exemplars.com/assets/files/seed.pdf
https://www.exemplars.com/assets/files/science_rubric.pdf
https://www.exemplars.com/assets/files/sci_contin.pdf

Mystery 1: Why do we wear clothes?
Standard:2-PS1-1, 2-PS1-2, K-2-ETS1-1, K-2-ETS1-2, K-2-ETS1-3
Target:

- |l can plan and conduct an investigation to describe and classify different kinds of materials by their
observable properties.

- | can analyze data obtained from testing different materials and determine which materials have the
properties best suited for the intended purpose.

- | can ask questions, make observations, and gather information about a situation people want to change,
develop possible solutions through the development of a new or improved object or tool, and choose the
best design solution.

- | can develop a simple sketch, drawing, or model to illustrate how an object can solve a given problem.

- | can analyze data from tests of two objects designed to solve the same problem to compare the strengths
and weaknesses of each.

Videos:
Bill Nye Properties of Matter
Matter Compilation: Crash Course Kids

The Wonder of Science- Matter and Materials
ReadWorks.org States of Matter
Reading AZ

Epic Books:
e https://www.getepic.com/app/ (Free book website/resource)

Mystery 2: Can you really fry an egg on a sidewalk?
Standard:2-PS1-1, 2-PS1-2
Target:
- |l can plan and conduct an investigation to describe and classify different kinds of materials by their
observable properties.
- | can analyze data obtained from testing different materials and determine which materials have the
properties best suited for the intended purpose.

The Wonder of Science- Matter and Materials

Reading AZ
ReadWorks.org States of Matter

Epic Books:
e https://www.getepic.com/app/ (Free book website/resource)

Mystery 3: Why are so many toys made out of plastic?
Standard:2-PS1-1, 2-PS1-2, 2-PS1-4
Target:
- |l can plan and conduct an investigation to describe and classify different kinds of materials by their
observable properties.
- |l can analyze data obtained from testing different materials and determine which materials have the
properties best suited for the intended purpose.
- | can construct an argument with evidence that some changes caused by heating and cooling can be



https://www.youtube.com/watch?v=QM412ltmFKM&t=9s
https://youtu.be/wyRy8kowyM8?list=PLf6WzjXsf_BT-Yrc1XorEGUAyAvJ81bdx
https://thewonderofscience.com/2-matter-and-materials
https://www.readworks.org/
https://www.readinga-z.com/
https://thewonderofscience.com/2-matter-and-materials
https://www.readinga-z.com/
https://www.readworks.org/

reversed and some cannot.

The Wonder of Science- Matter and Materials

ReadWorks.org States of Matter

Reading AZ
Epic Books:

e https://www.getepic.com/app/ (Free book website/resource)

Mystery 4: What materials might be invented in the future?
Standard: 2-PS1-1, 2-PS1-2, K-2-ETS1-1, K-2-ETS1-2
Target:

- | can plan and conduct an investigation to describe and classify different kinds of materials by their
observable properties.

- | can analyze data obtained from testing different materials and determine which materials have the
properties best suited for the intended purpose.

- | can ask questions, make observations, and gather information about a situation people want to change,
develop possible solutions through the development of a new or improved object or tool, and choose the
best design solution.

- |l can develop a simple sketch, drawing, or model to illustrate how an object can solve a given problem.

The Wonder of Science- Matter and Materials

Reading AZ
ReadWorks.org States of Matter

Epic Books:
e https://www.getepic.com/app/ (Free book website/resource)

Mystery 5: Could you build a house out of paper?
Standard: 2-PS1-2, 2-PS1-3, K-2-ETS1-2, K-2-ETS1-3
Target:

- | can ask questions, make observations, and gather information about a situation people want to change,
develop possible solutions through the development of a new or improved object or tool, and choose the
best design solution.

- | can develop a simple sketch, drawing, or model to illustrate how an object can solve a given problem.

The Wonder of Science- Matter and Materials

Reading AZ
ReadWorks.org States of Matter

Epic Books:
e https://www.getepic.com/app/ (Free book website/resource)

Books:
Read Aloud(s)



https://thewonderofscience.com/2-matter-and-materials
https://www.readworks.org/
https://www.readinga-z.com/
https://thewonderofscience.com/2-matter-and-materials
https://www.readinga-z.com/
https://www.readworks.org/
https://thewonderofscience.com/2-matter-and-materials
https://www.readinga-z.com/
https://www.readworks.org/

What Are Atoms? by Lisa Trumbauer

What Is Matter? by Don L. Curry

Wax to Crayons by Inez Snyder

Amazing Materials by Sally Hewitt

What's the Matter in Mr. Whiskers' Room? by Michael Elsohn Ross

Change It! Solids, liquids, gases and you by Adrienne Mason

What is the World Make Of? All about solids, liquids, and gases by Kathleen Weidner Zoehfeld
Solids, Liquids, and Gases by The Ontario Science Centre

Videos:
Bill Nye Properties of Matter
Matter Compilation: Crash Course Kids

Brain Pop Jr.
https://jr.brainpop.com/science/matter/changingstatesofmatter/
https://jr.brainpop.com/science/matter/physicalandchemicalchanges/



https://www.youtube.com/watch?v=QM412ltmFKM&t=9s
https://youtu.be/wyRy8kowyM8?list=PLf6WzjXsf_BT-Yrc1XorEGUAyAvJ81bdx
https://jr.brainpop.com/science/matter/changingstatesofmatter/
https://jr.brainpop.com/science/matter/physicalandchemicalchanges/

