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Unit Focus

In this unit, students will be able to apply ideas and techniques related to how motion is measured, calculated, graphed, and described using
frames of reference. Students will make measurements, calculations, and predictions of speed, velocity, acceleration, and momentum to solve
problems. Students will interpret and create a variety of graphs, including distance-time graphs and speed-time graphs, and make connections
with the motion of objects in given situations. 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: 3

The patterns of an object's motion in
various situations can be observed and
measured; when that past motion
exhibits a regular pattern, future motion
can be predicted from it. PS2.3.A2

Science: 8

All positions of objects and the directions
of forces and motions must be described

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
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in an arbitrarily chosen reference frame
and arbitrarily chosen units of size. In
order to share information with other
people, these choices must also be
shared. PS2.6.A3

Science: 11

Momentum is defined for a particular
frame of reference; it is the mass times
the velocity of the object. PS2.9.A2

Understandings Essential Questions

U1

The motion of an object can be described
and/or predicted by using its position,
velocity, and acceleration

Q1 (Q432) How can something be moving
and not moving at the same time?
Q2 (Q437) How can we predict the behavior
of objects after a collision?
Q3 (Q433) What information is necessary to
fully describe the motion of an object?

Acquisition of Knowledge and Skill

Knowledge Skills

S1

Use multiple frames of reference to describe
the motion of objects

S2

Use equations of speed, velocity,
acceleration, and momentum to solve
problems for unknown variables

S3

Create and interpret different types of graphs
for objects moving at constant and changing
speeds

S4

Calculate momentum and use it to predict
the outcomes of collisions

S5

Compare and contrast speed and velocity
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