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	Michigan Science Education Standards Assessed

	This Short Performance Assessment was designed to evaluate the following NGSS
Performance Expectations (PEs). The links to the full text of each PE are also shown.
[image: ]
3-PS2-4. Define a simple design problem that can be solved by applying scientific ideas about magnets.*
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	Intended Students
	This performance assessment may be used with students in third grade.



OVERVIEW AND OUTLINE OF THE PERFORMANCE ASSESSMENT
Students will watch a video of an oil spill in which several points are covered: 

1. Scientists conduct research on better and less expensive ways to remove oil from the ocean after an oil spill
2. The scientist shown in the video is conducting an experiment to see if he can use a magnet to collect oil together in water so that it can easily be removed from the water.
3. In the video, he put oil in a tub of water, then put a powder (magnetite or iron filings) on top of the oil.
4. He then used a magnet to pull the powder and oil together moved to the side of the tub.

If your students are not familiar with iron filings and their magnetic properties, it is highly recommended that you also show them the video to help them understand the behavior of the black powder from the video. Consider using the first 20 seconds of this video: https://www.youtube.com/watch?v=H28SMCnGFMY

SUGGESTED TOTAL TIME 
This assessment has two parts to it. This assessment should take a total of 50 minutes to complete. Specific times for each part are indicated below: 

· Part 1 – View Videos and Take Notes (15 minutes)
· Part 2 -  Write Responses to Questions (35 minutes)

LIST OF REQUIRED MATERIALS
The following materials are required for this assessment:

· Student Booklets
· Sufficient blank paper for note taking
· Pens or pencils for note taking 
· Access to the videos indicated below
· Video playback equipment necessary for all students to view the videos
· Videos:
· https://www.youtube.com/watch?v=lYM324yDH-Q (Oil spill video)
· https://www.youtube.com/watch?v=H28SMCnGFMY (Iron filings video)

ASSESSMENT SETUP
The teacher should ensure that students have sufficient blank paper and pens or pencils for note taking while viewing the videos. The teacher should make sure that all students are able to see the video and hear the audio on the videos.

DETAILED SCRIPT WITH TEACHER AND STUDENT DIRECTIONS
Directions for teachers are in regular text. Directions to be read to students are in bold.
	
Students need a Student Booklet and a pen or pencil for use to take notes while reading the article and viewing the videos. When ready to begin, say:

You each should have a Student Booklet. Begin by filling in the information requested on the front cover.

Pause while students complete the requested information. Then say:

Turn to page 2 in your Booklets and read the directions silently as I read them aloud to you.

Pause while students turn to page 2. Then say:

This assessment has two parts to it:
 
· Part 1 – View Videos and Take Notes (15 minutes) 
· Part 2 – Write Responses to Five Questions (35 minutes)

The directions for each part are given in the Student Booklet.

PART 1 – VIEW VIDEOS AND TAKE NOTES (15 MINUTES)
The teacher should ensure that sufficient blank paper and writing utensils are available for student note taking. The teacher should set up the video playback equipment. 

If students are not familiar with iron filings and their magnetic properties, show them the video to help them understand the behavior of the black powder from the video. Consider using the first 20 seconds of this video: https://www.youtube.com/watch?v=H28SMCnGFMY.

When ready to show the iron filings video, say:

In order to help you understand the oil spill video that I will show you, I want you to watch this video that illustrates and describes iron filings and their magnetic properties.

Show the video. You may repeat this video one more time if you feel this will help y9ur students better understand iron filings and their magnetic properties. 

After showing the video, say:

Do you have any questions about the video I just showed you – about iron filings and their magnetic properties?

Pause and answer any questions that students may have. 

If students are familiar with iron filings and their magnetic properties, start by showing them the oil spill video: https://www.youtube.com/watch?v=H28SMCnGFMY.

When ready to move on, say: 

Now I will show you the video of the oil spill and the experiment conducted by a scientist to try to remove the oil from the ocean. After you view the oil spill video twice, you will be asked to respond to several questions that are found later in your Student Booklet. You have blank paper and a pen or pencil so you can take notes on what you see in the vide. I will show the video to you twice. 

Be sure to watch and listen carefully, so you understand what is shown and described in the video. 
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PART 2 – WRITE RESPONSES TO FIVE QUESTIONS (35 MINUTES)     
These are the five constructed-response questions that students will respond to in their Student Booklets. Response space is condensed in the Teacher Booklet.

When ready to begin, start by saying:

The Teacher Scoring Rubrics that will be used to score your responses to the five questions are found on pages X–Y of your Student Booklet. Review the highest level of performance shown in each I will give you a few minutes to look it over.

Pause for 5 minutes. Then continue by saying:

Now turn to page X in your Student Booklet and follow along while I read the text and questions. I will pause after each question to give you time to respond.

Then, read the script and questions below. 
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1. The first time he tried this experiment, Dr. Warner expected the magnet to pull the oil and the black powder to the side of the plastic tub, but it did not.

One student thought that this was because the magnet must be touching the powder to pull it. Do you agree or disagree? Explain why. 









You will have 5 minutes to write your response to this question.

Pause for 5 minutes. Then say:

After making some changes to the design of his experiment, it eventually worked. Dr.
Warner was able to use a magnet to move some of the oil in the water. But he is not sure if
he can use this process to remove all of the oil from the water.
[image: ]
2. Write a research question that he could investigate to see how he can use magnets to collect more oil.









3. Use what you know about magnets to explain how your question will help Dr. Warner investigate how magnets can be used to collect even more oil.









You will have 8 minutes to write your response to this question.

Pause for 8 minutes. Then say:

Now that Dr. Warner knows the magnet works in his lab, he is ready to test his solution to see if it also works in the ocean.

[image: ]
4. How could this design challenge affect the magnet’s ability to collect the oil? Explain why.









You will have 5 minutes to write your response to this question.

Pause for 5 minutes. Then say:

5. Describe one way he could change the design of his experiment so he will be able to collect the oil even when it is spread out across the water. Explain why you think this change would work.
 








You will have 5 minutes to write your response to this question.

Pause for 5 minutes. Then say: Time is up. Please close your Student Booklet and leave it on your desk or table.



Teacher Scoring Rubric – Question 1
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TEACHER SCORING RUBRIC – QUESTION 2 & 3
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TEACHER SCORING RUBRIC – QUESTION 4
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TEACHER SCORING RUBRIC – QUESTION 5
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Students who demonstrate understanding can:

3-PS2-4.

Define a simple design problem that can be solved by applying scientific ideas about magnets.*

[Clarification Statement: Examples of problems could include constructing a latch to keep a door shut
and creating a device to keep two moving objects from touching each other.]

The performance expectation above was developed using the following elements from the NRC document A Framework for K-12 Science

Education:

S

nce and Engineering
Practices

Asking Questions and Defining
Problems

Asking questions and defining
problems in grades 3-5 builds on
grades K-2 experiences and
progresses to specifying qualitative
relationships.

o Define a simple problem that
can be solved through the
development of a new or
improved object or tool.

Disciplinary Core Ideas

PS2.B: Types of Interactions

o Electric, and magnetic forces
between a pair of objects do not
require that the objects be in
contact. The sizes of the forces
in each situation depend on the
properties of the objects and
their distances apart and, for
forces between two magnets,
on their orientation relative to
each other.

Crosscutting Concepts

Connections to Engineering, Technology,
and Applications of Science

Interdependence of Science, Engineering, and
Technology
« Scientific discoveries about the natural world can
often lead to new and improved technologies,
which are developed through the engineering
design process.

Connections to other DCIs in third grade: N/A

Articulation of DCls across grade-levels:
K.ETS1.A ; 4.ETS1.A ; MS.PS2.B

Common Core State Standards Connections: N/A
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Huge ships, called tankers, carry oil across the ocean. Sometimes the oil in the tankers spills
into the ocean. Oil spills can spread out and harm plants and animals nearby. Scientists are
trying to find ways to collect the oil so they can remove it from the ocean.

0il moving toward plant life Bird covered in oil

0il spill in the ocean
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[Your teacher will show you a video of a scientist, Dr. Warner, doing an experiment. He is
testing the research question: Can magnets be used to collect oil in water? He
designed an experiment with these steps:

1. Places water in a large plastic tub.

2. Pours oil into the water.

3. Puts black magnetic powder on the oil.

4. Places alarge magnet on the side of the plastic tub.

DN ~

Dr. Warner puts the black powder in a tub with water and oil (left). Then he holds a
magnet outside the tub to pull the oil and powder toward it (right).
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Dr. Warner collected the black powder and oil at the side of the tub.
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0il Spill in the Ocean - brown color is oil
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Rubric for Question 1

Rubric Measures: Student constructs explanation of how the magnet can move an object without touching it.

Performance Expectation

‘Alignment to PE Dimensions Assessed

Alignment to Question/Criteria in
Performance Assessment

3-PS2-3. Ask questions to
determine cause and effect
relationships of electric or
magnetic interactions between
two objects not in contact with
each other.

3-PS2-4. Define a simple design
problem that can be solved by
applying scientific ideas about
‘magnets *

‘Science Practice — Ask questions that can be investigated
‘based on patterns such as cause and effect relationships. (3-
PS2:3)

Define a simple problem that can be solved through the
development of a new or improved object or tool. (3-PS2-4)

Crosscutting Concept - Cause and effect relationships are
routinely identified, tested, and used to explain change.

DCI - Electric, and magnetic forces between a pair of
objects do not require that the objects be in contact. The
sizes of the forces in each situation depend on the
properties of the objects and their distances apart and, for
forces between two magnets, on their orientation relative to
each other.

1. The first time he tried this experiment, Dr.
‘Warner expected the magnet to pull the oil
and the black powder to the side of the plastic
tub, but it did not.

One student thought that this was because the
‘magnet must be touching the powder to pull
it. Do you agree or disagree? Explain why.
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Emerging

Developing

Approaching Proficiency

Excelling

Description of

Performance

Description of how
magnets can cause
objects to move is
Inaccurate or
irrelevant

Partial description of how magnets
can cause objects to move is not
supported by knowledge of how
magnetic forces act at a distance.

Complete description of how
magnets can cause objects to
move is supported by general
knowledge of how magnetic
forces act at a distance.

Complete description of how magnets
can cause objects to move is supported
by accurate knowledge of how
magnetic forces act at a distance.

Sample Student Responses

there are 2 sides on a
magnet the repel and
the attract

No. It will attract the thing.

1disagree. Because with the black
powder makes it stick

1disagree. The magnet is metal, and
metal pulls stuff to it

No, because the magnet can attract
to all metal

1 disagree. The magnets are
attracted by the pull of the
magnet.

No. It can pull it because if
you use a strong magnet then
it can pull because the
magnetic stuff is really strong.

1 disagree. The oil and the
[powder] formed a bond and
when another magnet is
present, the [powder] moves
towards it and pulls the oil
with it.

1 disagree. A magnet has a special type
of pull and the black powder is
magnetic which means a magnet can
attract it without touching it.

1 disagree because if the magnet is not
touching the other magnet they can still
pull one another by how strong the
magnet it is how far they can be from
each other while still pulling.





image9.png
Rubric for Question 3

Rubric Measures: Student poses a question that can be used to refine an investigation into magnets and uses knowledge of magnets to explain how
the question will help to refine the investigation.

Performance Expectation

Alignment to PE Dimensions Assessed

Alignment to Question/Criteria in Performance
Assessment

3-PS2-3. Ask questions to
determine cause and effect
relationships of electric or
magnetic interactions between
two objects not in contact with
each other.

3-PS2-4. Define a simple design
problem that can be solved by
applying scientific ideas about
magnets.*

Science Practice — Ask questions that can be
investigated based on patterns such as cause
and effect relationships. (3-PS2-3)

DCI - Electric, and magnetic forces between a
pair of objects do not require that the objects be
in contact. The sizes of the forces in each
situation depend on the properties of the objects
and their distances apart and, for forces between
two magnets, on their orientation relative to each
other.

2 Write a research question that he could investigate to see
how he can use magnets to collect more oil.

3. Explain how your question will help Dr. Warner figure
out if magnets can be used to collect even more oil.

Emerging

Developing

Approaching Proficiency

Excelling

Question is not relevant to
investigation and
explanation is missing,
irrelevant or uses
inaccurate reasoning about
the properties of magnets
and/or the size of magnetic
forces.

Description of
Performance

Question has little to no
relevance to the investigation and
explanation uses inaccurate
reasoning about the properties of
magnets and/or the size of
magnetic forces OR the
reasoning is missing.

Question is relevant to the
investigation and explanation
uses vague and/or
incomplete reasoning about
the relationship between
properties of magnets and/or
the size of magnetic forces.

Question is relevant to the
investigation and explanation uses
accurate and complete reasoning
about the relationship between
properties of magnets and size of
magnetic forces.

How does the black powder
help the oil spills? The
question is asking what the
black powder is used for.

Sample Student
Responses

Does the powder have to be
black? It will let me have more
Jacts to help me understand.

Would more powder help to
remove all the 0il? Because
more might be better and
could tell him if it would
work.

One research question could be to
test if a bigger magnet remove more
oil because bigger magnets might
have a bigger magnetic force and
that could help Dr. Warner decide if
he can pull more oil and powder.
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Rubric for Question 4
Rubric Measures: Student explains how the criteria of a design problem are affected by new criteria for success.

Performance Expectation

Alignment to PE Dimensions Assessed

Alignment to Question/Criteria in

Performance Assessment

3-PS2-3. Ask questions to
determine cause and effect
relationships of electric or
magnetic interactions between
two objects not in contact with
each other.

3-PS2-4. Define a simple design
problem that can be solved by
applying scientific ideas about
magnets.*

Science Practice — Define a simple problem that can be
solved through the development of a new or improved
object or tool and includes several criteria for success and
constraints on materials, time, or cost. (3-PS2-3)

Crosscutting Concept - Cause and effect relationships are
routinely identified, tested, and used to explain change.

DCI - Electric, and magnetic forces between a pair of
objects do not require that the objects be in contact. The
sizes of the forces in each situation depend on the
properties of the objects and their distances apart and,
for forces between two magnets, on their orientation

relative to each other.

4. How could this design challenge affect
whether the magnet is able to collect the oil?
Explain why.

Emerging

Developing

Approaching Proficiency

Excelling

Description of the effect
of the spread of the oil
on the magnet uses
inaccurate or irrelevant
knowledge of how
distance affects the size
of magnetic forces or
explanation is missing.

Description of
Performance

Description of the effect of the
spread of the oil on the magnet is
incomplete and uses inaccurate
or irrelevant knowledge of how
distance affects the size of
magnetic forces or explanation
is missing.

Description of the effect of the
spread of the oil on the magnet
is general and uses vague
knowledge of how distance
affects the size of magnetic
forces.

Description of the effect of the
spread of the oil on the magnet is
explicit and uses accurate
knowledge of how distance affects
the size of magnetic forces.

ple

Sam

No student responses yet.
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Rubric for Question 5

Rubric Measures: Student describes a change in the design of an investigation using reasoning about how changing the distance or property of a
magnet affects the magnetic forces between objects.

Performance Expectation

Alignment to PE Dimensions Assessed

Alignment to Question/Criteria in Performance
Assessment

3-PS2-3. Ask questions to
determine cause and effect
relationships of electric or magnetic
interactions between two objects
not in contact with each other

3-PS2-4. Define a simple design
problem that can be solved by
applying scientific ideas about
magnets.*

Engineering Practice — Define a simple problem
that can be solved through the development of a
new or improved object or tool. (3-PS2-4)

Crosscutting Concept - Cause and effect
relationships are routinely identified, tested, and
used to explain change.

DCI - Electric, and magnetic forces between a pair
of objects do not require that the objects be in
contact. The sizes of the forces in each situation
depend on the properties of the objects and their

distances apart and, for forces between two magnets,

on their orientation relative to each other.

5. Describe one way he could change the design
of his experiment so that he will be able to collect
the oil even when it is spread out across the water.
Explain why you think this change work.





image1.png
Students who demonstrate understanding can:

3-PS2-3.

Ask questions to determine cause and effect relationships of electric or magnetic interactions
between two objects not in contact with each other. [Clarification Statement: Examples of an
electric force could include the force on hair from an electrically charged balloon and the electrical
forces between a charged rod and pieces of paper; examples of a magnetic force could include the
force between two permanent magnets, the force between an electromagnet and steel paperclips, and
the force exerted by one magnet versus the force exerted by two magnets. Examples of cause and
effect relationships could include how the distance between objects affects strength of the force and
how the orientation of magnets affects the direction of the magnetic force.] [Assessment Boundary:
Assessment is limited to forces produced by objects that can be manipulated by students, and
electrical interactions are limited to static electricity.]

The performance expectation above was developed using the following elements from the NRC document A Framework for K-12 Science

Education:
Science and En Disciplinary Core Ideas Crosscutting Concepts
Practices PS2.B: Types of Interactions Cause and Effect

. N . o Electric, and magnetic forces between e Cause and effect relationships are
Asking Questions and Defining a pair of objects do not require that routinely identified, tested, and used
Proplems . - . the objects be in contact. The sizes of to explain change.
Asking questions and defining problems in the forces in each situation depend on
grades 3-5 builds on grades K-2 the properties of the objects and their
experiences and progresses to specifying distances apart and, for forces
qualitative relationships. between two magnets, on their

e Ask questions that can be investigated orientation relative to each other.
based on patterns such as cause and
effect relationships.

Connections to other DCIs in third grade: N/A

Articulation of DCls across grade-levels:

MS.PS2.B

Common Core State Standards Connections:

ELA/Literacy -
RL3.1

RL3.3
RL3.8

SL.3.3

Ask and answer questions to demonstrate understanding of a text, referring explicitly to the text as the basis for the
answers. (3-PS2-3)

Describe the relationship between a series of historical events, scientific ideas or concepts, or steps in technical
procedures in a text, using language that pertains to time, sequence, and cause/effect. (3-PS2-3)

Describe the logical connection between particular sentences and paragraphs in a text (e.g., comparison, cause/effect,
first/second/third in a sequence). (3-PS2-3)

Ask and answer questions about information from a speaker, offering appropriate elaboration and detail. (3-PS2-3)





