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Unit Focus

In this unit, students will understand thermal energy is always present, that it is measurable, and has many applications in the universe.
Students will compare and contrast thermal energy and temperature. Students will understand the effects thermal energy has on natural
processes such as phase change and the expansion and contraction of materials. Students will make calculations of heat energy added to or
removed from systems. Summative assessments may include application problems, experimental designs, laboratory practices, data analyses,
models, and position statements. These may be in the form of stand-alone tasks or as part of quizzes, tests, labs, or other assignments.
Primary instructional materials may include the course textbook, supplemental print and online resources, and related laboratory equipment
and materials.

Stage 1: Desired Results - Key Understandings
Established Goals Transfer

Next Generation Science Standards (DCI)
Science: 8

Energy is spontaneously transferred out
of hotter regions or objects and into
colder ones. PS3.6.B3
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.
PS1.6.A4

T1 (T3) Collect, analyze, and evaluate the quality of evidence in relation to a question.
T2 (T5) Communicate scientific information clearly, thoroughly, and accurately.
T3 (T2) Design an investigation or model using appropriate scientific tools, resources, and
methods.
T4 (T4) Develop a valid scientific conclusion, assess its validity and limitations, and
determine future course of actions to inspire further questions.
T5 (T6) Use mathematics to represent physical variables and their relationships, to make
quantitative predictions, and to solve problems.
T6 (T1) Integrate knowledge from a variety of disciplines and apply it to new situations to
make sense of information, formulate insightful questions, and/or solve problems.

Meaning
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Temperature is a measure of the
average kinetic energy of particles of
matter. The relationship between the
temperature and the total energy of a
system depends on the types, states,
and amounts of matter present. PS3.6.A5
The amount of energy transfer needed to
change the temperature of a matter
sample by a given amount depends on
the nature of the matter, the size of the
sample, and the environment. PS3.6.B2
The changes of state that occur with
variations in temperature or pressure
can be described and predicted using
these models of matter. PS1.6.A6
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. PS3.6.A3
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. PS3.6.A1

Understandings Essential Questions

U1 (U461) Energy can be described on a
microscopic level through kinetic molecular
theory which describes the motion/behavior
of the particles.
U2 (U457) The energy required to change the
temperature of an object is dependent upon
the nature of the matter and the mass of the
object.
U3 (U458) Uncontrolled systems always
evolve to more stable states (e.g., water
flows downhill, objects hotter than their
surroundings cool down). (2nd law of
Thermodynamics)
U4 (U454) Each form of energy can be
converted into other forms of energy or into
work (e.g., kinetic to potential, mechanical to
electrical).

Q1

Why is thermal energy not the same thing as
temperature?

Q2 (Q405) Why do all materials respond
differently when heated or cooled?
Q3 (Q453) How does energy convert to work
or other forms of energy?
Q4 (Q457) What is happening inside an
object when its temperature changes?

Acquisition of Knowledge and Skill

Knowledge Skills

S1

Calculate heat lost and heat gained in a
calorimeter

S2

Read and interpret a phase change graph to
explain relationships between changes in
thermal energy and temperature during
phase changes in matter

S3

Convert between different temperature
scales

S4

Explain how Absolute Zero relates to kinetic
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molecular theory 

S5

Conduct an experiment to determine relative
conduction rates of different materials

S6

Explain what thermal expansion is and how it
is applied in thermometers and everyday
items
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