K-PS2-1 Motion and Stability: Forces and Interactions
Students who demonstrate understanding can:
K-PS2-1.
Plan and conduct an investigation to compare the effects of different strengths or different directions
of pushes and pulls on the motion of an object. [Clarification Statement: Examples of pushes or pulls
could include a string attached to an object being pulled, a person pushing an object, a person stopping
a rolling ball, and two objects colliding and pushing on each other.] [Assessment Boundary: Assessment
is limited to different relative strengths or different directions, but not both at the same time.
Assessment does not include non-contact pushes or pulls such as those produced by magnets.]
The performance expectation above was developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices
Planning and Carrying Out Investigations
Planning and carrying out investigations to
answer questions or test solutions to
problems in K–2 builds on prior experiences
and progresses to simple investigations,
based on fair tests, which provide data to
support explanations or design solutions.
 With guidance, plan and conduct an
investigation in collaboration with peers.
--------------------------------Connections to the Nature of Science
Scientific Investigations Use a Variety of
Methods
 Scientists use different ways to study the
world.

Disciplinary Core Ideas
PS2.A: Forces and Motion
Pushes and pulls can have different
strengths and directions.
 Pushing or pulling on an object can
change the speed or direction of its
motion and can start or stop it.
PS2.B: Types of Interactions
 When objects touch or collide, they
push on one another and can
change motion.
PS3.C: Relationship Between Energy
and Forces
 A bigger push or pull makes things
speed up or slow down more
quickly. (secondary)



Crosscutting Concepts
Cause and Effect
Simple tests can be
designed to gather evidence
to support or refute student
ideas about causes.



Observable features of the student performance by the end of the grade:
1

2

3

Identifying the phenomenon to be investigated
a With guidance, students collaboratively identify the phenomenon under investigation, which includes
the following idea: the effect caused by different strengths and directions of pushes and pulls on the
motion of an object.
b With guidance, students collaboratively identify the purpose of the investigation, which includes
gathering evidence to support or refute student ideas about causes of the phenomenon by
comparing the effects of different strengths of pushes and pulls on the motion of an object.
Identifying the evidence to address this purpose of the investigation
a With guidance, students collaboratively develop an investigation plan to investigate the relationship
between the strength and direction of pushes and pulls and the motion of an object (i.e., qualitative
measures or expressions of strength and direction; e.g., harder, softer, descriptions* of “which way”).
b Students describe* how the observations they make connect to the purpose of the investigation,
including how the observations of the effects on object motion allow causal relationships between
pushes and pulls and object motion to be determined
c Students predict the effect of the push of pull on the motion of the object, based on prior experiences.
Planning the investigation
a In the collaboratively developed investigation plan, students describe*:
i.
The object whose motion will be investigated.
ii.
What will be in contact with the object to cause the push or pull.
iii.
The relative strengths of the push or pull that will be applied to the object to start or stop its
motion or change its speed.
iv.
The relative directions of the push or pull that will be applied to the object.

June 2015

Page 1 of 5

4

v.
How the motion of the object will be observed and recorded.
vi.
How the push or pull will be applied to vary strength or direction.
Collecting the data
a According to the investigation plan they developed, and with guidance, students collaboratively make
observations that would allow them to compare the effect on the motion of the object caused by
changes in the strength or direction of the pushes and pulls and record their data.
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K-PS2-2 Motion and Stability: Forces and Interactions
Students who demonstrate understanding can:
K-PS2-2.
Analyze data to determine if a design solution works as intended to change the speed or direction of
an object with a push or a pull.* [Clarification Statement: Examples of problems requiring a solution
could include having a marble or other object move a certain distance, follow a particular path, and
knock down other objects. Examples of solutions could include tools such as a ramp to increase the
speed of the object and a structure that would cause an object such as a marble or ball to turn.]
[Assessment Boundary: Assessment does not include friction as a mechanism for change in speed.]
The performance expectation above was developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices
Analyzing and Interpreting Data
Analyzing data in K–2 builds on prior
experiences and progresses to collecting,
recording, and sharing observations.
 Analyze data from tests of an object or
tool to determine if it works as intended.

Disciplinary Core Ideas
PS2.A: Forces and Motion
Pushes and pulls can have different
strengths and directions.
 Pushing or pulling on an object can
change the speed or direction of its
motion and can start or stop it.
ETS1.A: Defining Engineering
Problems
 A situation that people want to change
or create can be approached as a
problem to be solved through
engineering. Such problems may
have many acceptable
solutions. (secondary)



Crosscutting Concepts
Cause and Effect
Simple tests can be
designed to gather evidence
to support or refute student
ideas about causes.



Observable features of the student performance by the end of the grade:
1

2

3

Organizing data
a With guidance, students organize given information using graphical or visual displays (e.g., pictures,
pictographs, drawings, written observations, tables, charts). The given information students organize
includes:
i.
The relative speed or direction of the object before a push or pull is applied (i.e., qualitative
measures and expressions of speed and direction; e.g., faster, slower, descriptions* of
“which way”).
ii.
The relative speed or direction of the object after a push or pull is applied.
iii.
How the relative strength of a push or pull affects the speed or direction of an object (i.e.,
qualitative measures or expressions of strength; e.g., harder, softer).
Identifying relationships
a Using their organization of the given information, students describe* relative changes in the speed
or direction of the object caused by pushes or pulls from the design solution.
Interpreting data
a Students describe* the goal of the design solution.
b Students describe* their ideas about how the push or pull from the design solution causes the
change in the object’s motion.
c Based on the relationships they observed in the data, students describe* whether the push or pull
from the design solution causes the intended change in speed or direction of motion of the object.
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K-PS3-1 Energy
Students who demonstrate understanding can:
K-PS3-1.
Make observations to determine the effect of sunlight on Earth’s surface. [Clarification Statement:
Examples of Earth’s surface could include sand, soil, rocks, and water.] [Assessment Boundary:
Assessment of temperature is limited to relative measures such as warmer/cooler.]
The performance expectation above was developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices
Planning and Carrying Out Investigations
Planning and carrying out investigations to answer
questions or test solutions to problems in K–2 builds on
prior experiences and progresses to simple
investigations, based on fair tests, which provide data to
support explanations or design solutions.
 Make observations (firsthand or from media) to
collect data that can be used to make comparisons.

Disciplinary Core Ideas
PS3.B: Conservation of
Energy and Energy Transfer
 Sunlight warms Earth’s
surface.

Crosscutting Concepts
Cause and Effect
Events have causes that
generate observable
patterns.



----------------------------------Connections to Nature of Science
Scientific Investigations Use a Variety of Methods
Scientists use different ways to study the world.



Observable features of the student performance by the end of the grade:
1

2

3

4

Identifying the phenomenon to be investigated
a From the given investigation plan, students describe* (with guidance) the phenomenon under
investigation, which includes the following idea: sunlight warms the Earth’s surface.
b Students describe* (with guidance) the purpose of the investigation, which includes determining the
effect of sunlight on Earth materials by identifying patterns of relative warmth of materials in sunlight
and shade (e.g., sand, soil, rocks, water).
Identifying the evidence to address the purpose of the investigation
a Based on the given investigation plan, students describe* (with guidance) the evidence that will
result from the investigation, including observations of the relative warmth of materials in the
presence and absence of sunlight (i.e., qualitative measures of temperature; e.g., hotter, warmer,
colder).
b Students describe* how the observations they make connect to the purpose of the investigation.
Planning the investigation
a Based on the given investigation plan, students describe* (with guidance):
i.
The materials on the Earth’s surface to be investigated (e.g., dirt, sand, rocks, water, grass).
ii.
How the relative warmth of the materials will be observed and recorded.
Collecting the data
a According to the given investigation plan and with guidance, students collect and record data that
will allow them to:
i.
Compare the warmth of Earth materials placed in sunlight and the same Earth materials
placed in shade.
ii.
Identify patterns of relative warmth of materials in sunlight and in shade (i.e., qualitative
measures of temperature; e.g., hotter, warmer, colder).
iii. Describe* that sunlight warms the Earth’s surface.
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K-PS3-2 Energy
Students who demonstrate understanding can:
K-PS3-2.
Use tools and materials provided to design and build a structure that will reduce the warming effect
of sunlight on Earth’s surface.* [Clarification Statement: Examples of structures could include
umbrellas, canopies, and tents that minimize the warming effect of the sun.]
The performance expectation above was developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices
Constructing Explanations and
Designing Solutions
Constructing explanations and designing
solutions in K–2 builds on prior experiences
and progresses to the use of evidence and
ideas in constructing evidence-based
accounts of natural phenomena and
designing solutions.
 Use tools and materials provided to
design and build a device that solves a
specific problem or a solution to a
specific problem.

Disciplinary Core Ideas
PS3.B: Conservation of Energy and
Energy Transfer
 Sunlight warms Earth’s surface.

Crosscutting Concepts
Cause and Effect
 Events have causes that
generate observable patterns.

Observable features of the student performance by the end of the grade:
1

2

3

Using scientific knowledge to generate design solutions
a Students use given scientific information about sunlight’s warming effect on the Earth’s surface to
collaboratively design and build a structure that reduces warming caused by the sun.
b With support, students individually describe*:
i.
The problem.
ii.
The design solution.
iii. In what way the design solution uses the given scientific information.
Describing* specific features of the design solution, including quantification when appropriate
a Students describe* that the structure is expected to reduce warming for a designated area by
providing shade.
b Students use only the given materials and tools when building the structure.
Evaluating potential solutions
a Students describe* whether the structure meets the expectations in terms of cause (structure blocks
sunlight) and effect (less warming of the surface).
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