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Unit Focus

In this unit, students will develop their understanding of important qualitative and quantitative ideas about energy. These include an
examination of types energy, energy transformations, the conservation of energy, and calculations and predictions of the behavior of objects
based on kinetic and potential energies within a system. 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

A system of objects may also contain
stored (potential) energy, depending on
their relative positions. PS3.6.A4
When the motion energy of an object
changes, there is inevitably some other
change in energy at the same time.
PS3.6.B1
When two objects interact, each one
exerts a force on the other that can
cause energy to be transferred to or
from the object. PS3.6.C1

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 (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.
T6 (T6) Use mathematics to represent physical variables and their relationships, to make
quantitative predictions, and to solve problems.

Meaning

Understandings Essential Questions
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Science: 11

Although energy cannot be destroyed, it
can be converted to less useful forms-for
example, to thermal energy in the
surrounding environment. PS3.9.D1
Conservation of energy means that the
total change of energy in any system is
always equal to the total energy
transferred into or out of the system.
PS3.9.B1
Energy cannot be created or destroyed,
but it can be transported from one place
to another and transferred between
systems. PS3.9.B2
Energy is a quantitative property of a
system that depends on the motion and
interactions of matter and radiation
within that system. That there is a single
quantity called energy is due to the fact
that a system''s total energy is
conserved, even as, within the system,
energy is continually transferred from
one object to another and between its
various possible forms. PS3.9.A2

U1 (U454) Each form of energy can be
converted into other forms of energy or into
work (e.g., kinetic to potential, mechanical to
electrical).
U2 (U462) Energy that is stored in an
electric, magnetic, or gravitational field is
dependent upon the position of the objects in
the field.
U3 (U459) The availability of energy limits
what can occur in any system.

Q1 (Q451) What does energy look and feel
like?
Q2 (Q453) How does energy convert to work
or other forms of energy?
Q3 (Q456) How quickly does an object
consume or produce energy?
Q4 (Q460) Why does any object stop
moving?
Q5 (Q461) How can position of an object in a
field affect the amount of energy it has
stored?

Acquisition of Knowledge and Skill

Knowledge Skills

S1

Identify and categorize forms of energy and
their conversions that occur in everyday life

S2

Calculate kinetic energy, mass, and velocity
using the formula KE = 1/2mv2

S3

Demonstrate that energy is conserved in a
system where energy conversions are
occurring

S4

Construct a simple pendulum and determine
what variables affect its period

S5

Calculate gravitational potential energy,
weight, and the acceleration due to gravity
using the formula GPE = wh

S6
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Use calculations of kinetic and potential
energy to demonstrate and support energy
conservation
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