6.2 Thermal Energy

Content Area: Science

Course(s): Science 6

Time Period: Marking Period 1
Length: 30 days

Status: Published

Established Goals/Standards

Please choose the appropriate Goals/Standards from the Standards tab above.

SCI.MS-PS1-1
SCI.MS-PS1-4
SCI.MS-PS2-1
SCI.MS-PS3-3

SCI.MS-PS3-4

SCI.MS-PS3-5

Technology Standards

Develop models to describe the atomic composition of simple molecules and extended
structures.

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.

Apply Newton’s Third Law to design a solution to a problem involving the motion of two
colliding objects.

Apply scientific principles to design, construct, and test a device that either minimizes or
maximizes thermal energy transfer.

Plan an investigation to determine the relationships among the energy transferred, the
type of matter, the mass, and the change in the average kinetic energy of the particles as
measured by the temperature of the sample.

Construct, use, and present arguments to support the claim that when the kinetic energy
of an object changes, energy is transferred to or from the object.

TECH.8.1.8.E.CS1
TECH.8.1.8.E.CS4
TECH.8.2.8

Plan strategies to guide inquiry.
Process data and report results.

Technology Education, Engineering, Design, and Computational Thinking - Programming:
All students will develop an understanding of the nature and impact of technology,
engineering, technological design, computational thinking and the designed world as they
relate to the individual, global society, and the environment.

NJ 21st Century Life and Careers/NJ Career Ready Practices

CAEP.9.2.8.B.7

Essential Questions

Evaluate the impact of online activities and social media on employer decisions.

Please add your Essential Questions by clicking on the Lists tab above.

e How can containers keep stuff from warming up or cooling down?

Interdisciplinary Connections




ELA/Language Arts

CCSS.ELA-LITERACY.CCRA.W.1 Write arguments to support claims in an analysis of substantive topics or texts using
valid reasoning and relevant and sufficient evidence.

CCSS.ELA-LITERACY.CCRA.W.2 Write informative/explanatory texts to examine and convey complex ideas and
information clearly and accurately through the effective selection, organization, and analysis of content.

CCSS.ELA-LITERACY.WHST.6-8.1 Write arguments focused on discipline-specific content.

CCSS.ELA-LITERACY.WHST.6-8.2.D Use precise language and domain-specific vocabulary to inform about or explain
the topic.

MATH

CCSS.MATH.PRACTICE.MP1 Make sense of problems and persevere in solving them.

CCSS.MATH.PRACTICE.MP2 Reason abstractly and quantitatively.

CCSS.MATH.PRACTICE.MP3 Construct viable arguments and critique the reasoning of others.

CCSS.MATH.PRACTICE.MP4 Model with mathematics.

CCSS.MATH.PRACTICE.MPS5 Use appropriate tools strategically.

CCSS.MATH.PRACTICE.MP6 Attend to precision.

CCSS.MATH.PRACTICE.MP7 Look for and make use of structure.

Enduring Understanding

Please add your Enduring Understandings by clicking on the Lists tab above.

e Temperature is a measurement of the kinetic energy of an object's particles.

e Thermal energy moves between objects in one of 3 ways.

Content

¢ Changes in particle motion, temperature, and state of a pure substance occur when thermal energy is
added or removed.

¢ Qualitative molecular-level models of solids, liquids, and gases can be used to show that adding or
removing thermal energy increases or decreases the kinetic energy of the particles until a change of
state occurs.


http://www.corestandards.org/Math/Practice/MP1/
http://www.corestandards.org/Math/Practice/MP2/
http://www.corestandards.org/Math/Practice/MP3/
http://www.corestandards.org/Math/Practice/MP4/
http://www.corestandards.org/Math/Practice/MP5/
http://www.corestandards.org/Math/Practice/MP6/
http://www.corestandards.org/Math/Practice/MP7/

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

The term heat as used in everyday language refers both to thermal energy and the transfer of that
thermal energy from one object to another.

Thermal energy is the motion of atoms or molecules within a substance.

In science, heat is used to refer 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 the relationship between the average internal kinetic energy and the potential energy per
atom or molecule 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 relationships may be used to predict and describe changes in particle motion,
temperature, and state of a pure substance when thermal energy is added or removed in natural
systems.

Accommodations and Modifications

Accommodations and Modifications according to student IEP, 504, I&RS goals, and/or gifted status.

Assessment

Summative: Students design a container that keeps a liquid cold.

Formative Assessments

Participation/Observations
Questioning

Discussion Circles
Science Notebook

Exit Slips

Peer/Self Assessment
Rubrics



e Teacher-created project-based assessment
e Turn & Talk

Alternate Assessments

Teacher-created project-based assessment
Alternate running records

Discussion Circles

Turn and Talks

Benchmark Assessments

e Teacher-created assessment

Resources

e Amplify

e BrainPOP

e Discovery Education
e OpenScikd

e Tuvalabs



