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Focus on Inquiry 
The students will explore, observe, and infer about the properties and behaviors of 
magnets by conducting their own experiments with the magnets. Students will plan and 
design a magnetic levitation device using the engineering design process. 
 

Lesson Content Overview 
Students will experiment with magnets to identify magnetic properties and the 
differences between contact and non-contact forces. 
 

Duration 
75 - 100 minutes 

Setting 
Classroom 

Grouping 
2-3 students 

PTI Inquiry Subskills 
1.3, 2.1, 3.1, 3.7, 5.2, 5.3, 5.7, 
5.8, 7.1, 7.2, 7.3 

 

Lesson 
Components 

Estimated 
Time 

Inquiry 
Subskills 

Used 

Technology 
Used 

Level of 
Student 

Engagement 
Brief Description 

Engage 5-10 min 1.3 
Computer/ 
YouTube 

2 
Watch magnetic levitation video clip and 
establish prior knowledge about forces. 

Explore 20 min 
2.1, 3.1, 
3.7, 5.2, 

5.3 

Countdown 
Timer 

3 
Students will use magnets to explore what is 
or is not magnetic and how magnetic force 
works.  

Explain 15-20 min 7.1, 7.2 None 2 
Students will record observations, describe 
findings, and try to explain phenomena.  

Elaborate 30-40 min 5.7, 5.8 None 3 

Students will try to create their own levitation 
device. Students will collaborate and share 
with other groups to gather feedback and 
revise their levitation design. 

Evaluate 5-10 min 7.3 None 2 
Student activity will be collected and scored. 
Student will complete a 5 question exit ticket. 

Level of Student Engagement 
1 Low Listen to lecture, observe the teacher, individual reading, teacher demonstration, teacher-centered instruction 

2 Moderate Raise questions, lecture with discussion, record data, make predictions, technology interaction with assistance 

3 High Hands-on activity or inquiry; critique others, draw conclusions, make connections, problem-solve, student-centered 
 

Next Generation Science Standards – Inquiry 
NGSS Practice 1: Asking Questions and Defining Problems 
NGSS Practice 2: Developing and Using Models 
NGSS Practice 3: Planning and Carrying Out Investigations 
NGSS Practice 6: Constructing Explanations 
NGSS Practice 8: Obtaining, Evaluating and Communicating Information 

Next Generation Science Standards – Physical Science 
MS-PS2-5: Conduct an investigation and evaluate the experimental design to provide evidence that  

fields exist between objects exerting forces on each other even though the objects are not in contact. 
Florida Science Standards – Nature of Science 
SC.6.N.1.1: Define a problem using appropriate reference materials to support scientific understanding; 

plan and carry out scientific investigations of various types, such as systematic observations or 
experiments; collect and organize data; analyze information; make predictions; and defend conclusions. 
SC.6.N.1.4: Discuss, compare, and negotiate methods used, results obtained, and explanations among groups of 

students conducting the same investigation. 

Florida Science Standards – Physical Science 
SC.6.P.13.1: Investigate and describe types of forces, including contact forces and forces acting at a 

distance, such as electrical, magnetic, and gravitational 

 

Levitation Engineers: 
Exploring Forces 

An Original Lesson by Heather Miller 
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Materials and Advance Preparation 
Materials List 

Group set (group of 2-3 students): 

 6 cube magnets (preferably strong, permanent magnets like neodymium)*** 

 2 ring magnets (preferably strong, permanent magnets like neodymium)*** 

 Sharpened pencil or wooden dowel rod that will fit in the ring magnets 

 Wall putty 

 Ruler 
***Neodymium magnets are high strength magnets. Safety precautions should be taken due to the 
possibility of students pinching their skin between the magnets, magnet collision impact causing 
sharp shards of magnets that can cut the student and/or potentially get into the students’ eyes. 
Protective safety goggles and constant supervision are recommended for this lesson.  
 

Student materials: 

 Magnets Lab Sheet (1 per group) 

 Engineering a Levitation Device Sheet (1 per group) 

 Magnets Set ( 1 per group) 

 Magnets & Inquiry Quiz (1 per student) 
 

Additional Optional Materials: 

 Iron filings*** 

 White paper and/or plastic Ziploc bag’ 
***iron filings could potentially stick to student hands and get transferred into students’ eyes. 
Protective safety goggles and constant supervision are recommended for this lesson.  

 
Blackline Masters 

1. Blackline Master #1: Magnets Lab Sheet 
2. Blackline Master #2: Engineering a Levitation Device 
3. Blackline Master #3: Magnets & Inquiry Quiz 

 
Advance Preparation 

1. Prepare sets of magnets for each group (6 cubes, 2 rings, 1 sharpened 
pencil/rod, and a small amount of wall putty to adhere magnets to desk). 

2. Make copies of Magnets Lab Sheet (1 per group), Engineering a Levitation 
Device Sheet (1 per group), and Magnets & Inquiry Quiz (1 per student). 

3. Make sure you can view the Engage video (1:17): 
https://www.youtube.com/watch?v=g4lW7xydnH8 
o If there is an advertisement at the beginning of the video, please fast forward 

or “Skip” through the ad if available. 
o Make sure to display the video full screen (arrows to the right of video time 

bar at the bottom of the screen) so that the web page advertisements and 
other suggested videos are not seen. 

o  Watch for and close any pop-up ads that may occur during the video. 
  

https://www.youtube.com/watch?v=g4lW7xydnH8
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Lesson Information 
Learning Objectives 

The learner will: 

 Accurately identify and describe contact and non-contact forces by investigating 
the magnets and their interactions. 

 Strategically design and create a magnetic levitation device (model) by utilizing 
the magnet’s repulsion and attraction properties. 

 

Prior Knowledge Needed by the Students 

 Basic knowledge about forces and types of forces is recommended, but not 
necessary. 

 

Background Information 
Magnetism is associated with the motion of electric charges (like electricity). The motion 
of electrons can be an electric current, charged particles moving through space, or it 
can be the motion of an electron in atomic orbit. Magnetism is associated with the 
electron and its property of “spin.” 
 

One end of a magnet is called the north pole and the other end is the south pole. The 
force between a north and a south pole is attractive, whereas the force between like 
poles is repulsive. Around the magnet running from the north pole to the south pole is 
the magnetic field. The most common source of magnetic fields is the electric current 
loop. The strength of the magnetic field is determined by the substance the magnet is 
made of (for example iron), the amount of electricity flowing through the electromagnet, 
and the distance away from the magnetic field. Certain materials, such as iron, exhibit 
very strong magnetic properties because of atoms and electrons are aligned and 
spinning in the same direction (domains). Under normal conditions, the various domains 
have spins that cancel, but they can be aligned with each other to produce extremely 
large magnetic fields. Some alloys, like NdFeB (an alloy of neodymium, iron, and 
boron), keep their domains aligned and are used to make permanent magnets. 
 

Contact forces involve forces created through direct contact between two or more 
objects. Examples of contact force include friction (two surfaces touching and exerting 
force on one another), air resistance (a surface and air molecules exerting force on one 
another), and pushing an object across the floor (your hand and the object exerting 
force on one another). Non-contact forces involve forces exerted from a distance; the 
objects do not actually touch. Some examples of non-contact forces include gravity (pull 
force exerted by the mass of objects) and electromagnetism (push-pull forces exerted 
by charged particles).  
 

Physics Tutor. (2015). “Contact Force.” Retrieved from 
http://physics.tutorvista.com/forces/contact-force.html 

 
Robinson, F. (2015). Encyclopedia Britannica: Magnetism. Retrieved from 

http://www.britannica.com/EBchecked/topic/357334/magnetism 

http://physics.tutorvista.com/forces/contact-force.html
http://www.britannica.com/EBchecked/topic/357334/magnetism


Heather Miller  Printed on 1/21/2016 

 Magnets and Forces  page 4 

Stern, Dr. D. (2001). "The Exploration of the Earth's Magnetosphere." Retrieved from 
http://www-spof.gsfc.nasa.gov/Education/Imagnet.html  

Woodford, C. (2014). “Explain That Stuff: Magnetism.” Retrieved from 
http://www.explainthatstuff.com/magnetism.html  

 
Lesson Procedure 

Engage 
1. To introduce the lesson, ask the students the following questions: 

 What is a force? 
 Example student response: a force is a push or a pull. 

 What are some different types of forces? 
 Example student response: gravity, magnetism, air resistance, 

friction, etc. 

 Are all forces the same? 
 Example student response: yes, all forces are the same or no, 

every force is different. 
2. Introduce to students that forces have the ability to do some amazing things and 
that they will be exploring some of these forces today. 
3. Have the students watch the YouTube video “Magnetic Levitation” which shows 
an object (magnet) levitating in midair. It demonstrates that there is nothing holding 
the object up from any side. https://www.youtube.com/watch?v=g4lW7xydnH8 (1:17) 

o If there is an advertisement at the beginning of the video, please fast 
forward or “Skip” through the ad if available. 

o Make sure to display the video full screen (arrows to the right of video time 
bar at the bottom of the screen) so that the web page advertisements and 
other suggested videos are not seen. 

o Watch for and close any pop-up ads that may occur during the video. 
4. Questions to ask during or after the video include: 

 How is it possible that this object is floating? 
 Example student response: magic, strings, illusion, magnets 

 What forces might be able to recreate this phenomenon? 
 Example student response: gravity, friction, magnetism, etc. 

 Do you think that you would be able to make something levitate? 
 Example student response: Yes, No, If I were a wizard. 

 

Explore 
1. In this activity, students will work in small groups to investigate the properties of 
magnets (push and pull non-contact force). Students will make observations about 
their magnets and will discover that there are two ends to a magnet (north and south 
poles) that act very differently when in contact with one another.  
2. Explain to the students that they will have the opportunity to explore magnets and 
magnetic force to learn more about forces and possibly figure out how to make 
something levitate. 

http://www-spof.gsfc.nasa.gov/Education/Imagnet.html
http://www.explainthatstuff.com/magnetism.html
https://www.youtube.com/watch?v=g4lW7xydnH8
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3. Pass out 6 cube magnets to each group, a Magnetism Lab sheet (Blackline 
Master #1). 
4. Students will accurately record observations and inferences they make about the 
magnets and any “tests” that they put the magnets through (questions from lab sheet 
in the “explain” section). 
5. Questions you could ask students while they are exploring include: 

 What tests are you running on your magnets?  
 Example student response: We are seeing how close we can get the 

magnets together before they move, we are testing if the sides of the 
magnets are all the same, etc. 

 What will that test tell you about the magnet? 
 Example student response: This will tell us how strong the magnet is 

and how far the force extends, this will tell us if different parts of 
magnets do different things, etc. 

 What have you discovered so far about the magnets? 
 Example student response: We’ve discovered that magnets have a 

push and pull force, we’ve discovered that these magnets are really 
strong, we’ve discovered that the magnet can stick through my hand, 
etc. 

 How far do the magnets need to be from each other to attract or repel? 
 Example student response: Answer will vary depending on the 

magnets. 
6. After students have been able to explore for 20 minutes, collect the magnets to 
redirect their attention to the Explain activity. 

 

Explain 
1. Students will accurately record their observations, inferences, designs, and 
diagrams from the explore section of their lab. 
2. Some questions that are asked on the lab sheet include: 

 What can the magnets do? 

 What can’t the magnets do? 

 What are some of the characteristics of the magnets? 

 What sort of forces are exhibited by the magnets? 

 How far do these forces extend; how large is the magnetic field? 

 How strong is the magnetic field? What is the largest object that the magnetic 
field can extend through?  

 Based on your observations and experiments, draw a picture that shows how 
you think the magnetic field might look. 

 PLEASE SEE THE MAGNETS LAB SHEET ANSWER SHEET FOR 
POSSIBLE EXAMPLE RESPONSES. 

3. The teacher will guide the students in a discussion about what they discovered 
during the Explore activity.  

4. The teacher could give the students iron filings on a white piece of paper or in a 
plastic bag to allow students to test their hypothesis about how the magnetic field 
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appears. The teacher could also demonstrate for the class the magnetic field of 
the magnets using iron filings. 

5. Some possible questions to generate discussion include: 
 What kind of forces did you experience with your magnets? (elicits discussion 

about push and pull forces) 

 Example student response: push forces, pull forces, non-contact forces 
 Were all sides of your magnets the same? How were they the same/different? 

(elicits discussion about north and south poles) 

 Example student response: Some sides “didn’t like” other sides of the 
magnets and would push away. Some sides “did like” each other and 
would pull together. 

 Did your magnets have to be touching to affect each other? Why or why not? 
(elicits discussion about contact vs non-contact  forces) 

 Example student response: No, the magnets didn’t have to be 
touching. Sometimes if I got the magnets close to each other they 
would attract or repel.  

 In what ways do you think you could use the magnets’ forces to make 
something levitate? (elicits discussion about levitation and preps for next step). 

 Example student response: I think we could use the repelling forces to 
push the magnet apart and they might float. 

 

Expand/Elaborate 
1. Explain to students that they will be using the properties of the magnets to try to 
make a pencil/rod levitate (float). 
2. Pass out 4 cube magnets, 2 ring magnets, 1 pencil/rod, and a medium sized 
amount of wall putty (size of a donut hole). 
3. Students will design, diagram, and construct their own levitation device (Blackline 
Master #2). 
4. Questions you could ask students while they are creating their levitation device 
include: 

 What is your strategy for getting the object to levitate?  
 Example student response: We are trying to position the “push sides” 

of both magnets across from each other so that the rod will float. 

 What properties of the magnets are you going to use to achieve levitation? 
 Example student response: We are going to use the push and pull 

forces of the magnets to get the rod to levitate. 

 Why is it important to stick the magnets to the desk? 
 Example student response: If we didn’t stick the magnets to the desk, 

they would be attracted or repelled by the ring magnets and would 
stick move away. 

5. After 10-15 minutes, when you see students are finished, or when students 
become frustrated, stop the design and build process. 
6. Students will do a gallery walk to visit the other groups design plans for their 
levitation device, see what they tried, see what was successful, and see what did not 
work. 
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 One group member from each group will stay with the group’s plan and model 
to discuss with visiting group members what they did, what worked, and what 
did not work. 

 This member can write notes from their discussion with other groups in the 
“Feedback and Revisions” section of their “Engineering a Levitation Device” 
worksheet. 

 Groups will visit each of the other groups for 2-3 minutes each (15-20 minutes 
in total). 

7. Upon completion of the gallery walk, students will return to their groups to revise 
their designs based on what they experienced/observed and the feedback that they 
received from the gallery walk (10-15 minutes). 

 If students were not able to create the levitation device on their own, groups 
can choose to collaborate to create the levitation device at this time.  

8. When time has expired for the revision process, call the session to a close and 
show students the Homemade Magnetic Levitation Tutorial video to reveal to 
students how the device can be made. 

 Homemade Magnetic Levitation Tutorial (2:55): 
https://www.youtube.com/watch?v=7qRJpFzSiFQ  

o If there is an advertisement at the beginning of the video, please fast 
forward or “Skip” through the ad if available. 

o Make sure to display the video full screen (arrows to the right of video 
time bar at the bottom of the screen) so that the web page 
advertisements and other suggested videos are not seen. 

o Watch for and close any pop-up ads that may occur during the video. 
 
WRAP UP. 

Bring the lesson to a conclusion by having a final discussion about magnets and 
how this activity could be applied to a real life application. Have students watch one 
of the following videos: 

 

 Overview of Magnetic Levitation and Maglev Trains (6:32). 
http://tinyurl.com/MagLev5E. If there is an advertisement at the beginning of 
the video, please fast forward or “Skip” through the ad if available. 

o Make sure to display the video full screen (arrows to the right of video 
time bar at the bottom of the screen) so that the web page 
advertisements and other suggested videos are not seen. 

o Watch for and close any pop-up ads that may occur during the video. 
 

 News Report on Japanese Maglev Train (1:40): 
http://www.cnn.com/videos/world/2015/04/22/ct-japan-maglev-train-world-
speed-record.cnn 

o If there is an advertisement at the beginning of the video, please fast 
forward or “Skip” through the ad if available. 

https://www.youtube.com/watch?v=7qRJpFzSiFQ
http://tinyurl.com/MagLev5E
http://www.cnn.com/videos/world/2015/04/22/ct-japan-maglev-train-world-speed-record.cnn
http://www.cnn.com/videos/world/2015/04/22/ct-japan-maglev-train-world-speed-record.cnn


Heather Miller  Printed on 1/21/2016 

 Magnets and Forces  page 8 

o Make sure to display the video full screen (arrows to the right of video 
time bar at the bottom of the screen) so that the web page 
advertisements and other suggested videos are not seen. 

o Watch for and close any pop-up ads that may occur during the video. 
Possible extension of Wrap Up: 

Students could do additional research about other ways that magnets are used in 
everyday life and post to a group discussion board (like Padlet) or to bring back 
to class for further discussion. 
 

Evaluate 
FORMAL EVALUTION 
1. Students will submit their lab activities for grading. 
2. Students will complete the 5 question quiz. 
 

INFORMAL or OPTIONAL EVALUTIONS 
1. Students are evaluated throughout the process through observation and probing 

questions. 
2. Students collaboration efforts can be informally evaluated. 

 

Supplementary Resources 
Teachers & Students 

CNN. (2015) Japanese Maglev Train Sets Speed Record. Video Retrieved from  
http://www.cnn.com/videos/world/2015/04/22/ct-japan-maglev-train-world-speed-
record.cnn  

 

Physics Tutor. (2015). “Contact Force.” Retrieved from 
http://physics.tutorvista.com/forces/contact-force.html  

 

Robinson, F. (2015). Encyclopedia Britannica: Magnetism. Retrieved from 
http://www.britannica.com/EBchecked/topic/357334/magnetism  

 

Stern, Dr. D. (2001). "The Exploration of the Earth's Magnetosphere" Retrieved from 
http://www-spof.gsfc.nasa.gov/Education/Imagnet.html  

 

StrongerMagnets. (2009) How to Create Your Own Magnetic Levitation Device! 
Video Retrieved from: https://www.youtube.com/watch?v=7qRJpFzSiFQ  

 

TSport100. (2008). WORLDS FASTEST TRAINS - MAGLEV "capable" of 3,500 
km/h. Video Retrieved from: http://tinyurl.com/MagLev5E. 

 

Woodford, C. (2014). “Explain That Stuff: Magnetism.” Retrieved from 
http://www.explainthatstuff.com/magnetism.html  

 

CITATION OF SOURCES 
Physics Tutor. (2015). “Contact Force.” Retrieved from 

http://physics.tutorvista.com/forces/contact-force.html 
 

Robinson, F. (2015). Encyclopedia Britannica: Magnetism. Retrieved from 
http://www.britannica.com/EBchecked/topic/357334/magnetism  

http://www.cnn.com/videos/world/2015/04/22/ct-japan-maglev-train-world-speed-record.cnn
http://www.cnn.com/videos/world/2015/04/22/ct-japan-maglev-train-world-speed-record.cnn
http://physics.tutorvista.com/forces/contact-force.html
http://www.britannica.com/EBchecked/topic/357334/magnetism
http://www-spof.gsfc.nasa.gov/Education/Imagnet.html
https://www.youtube.com/watch?v=7qRJpFzSiFQ
http://tinyurl.com/MagLev5E
http://www.explainthatstuff.com/magnetism.html
http://physics.tutorvista.com/forces/contact-force.html
http://www.britannica.com/EBchecked/topic/357334/magnetism
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Stern, Dr. D. (2001). "The Exploration of the Earth's Magnetosphere." Retrieved from 
http://www-spof.gsfc.nasa.gov/Education/Imagnet.html  

Woodford, C. (2014). “Explain That Stuff: Magnetism.” Retrieved from 
http://www.explainthatstuff.com/magnetism.html  

 
PHOTO CREDITS 

Baptiste, B. (2014). Engineering Design Process Poster Image. Retrieved and 
downloaded from 
https://www.teacherspayteachers.com/FreeDownload/Engineering-Design-
Process-Poster-1227646  

 
Pixabay. (2012) Magnet Picture. Retrieved from https://pixabay.com/en/magnet-

horseshoe-nails-magnetic-29094/  
 
 

____ Yes, I cited all materials and resources used in this lesson.                 

         Lesson author signature 

http://www-spof.gsfc.nasa.gov/Education/Imagnet.html
http://www.explainthatstuff.com/magnetism.html
https://www.teacherspayteachers.com/FreeDownload/Engineering-Design-Process-Poster-1227646
https://www.teacherspayteachers.com/FreeDownload/Engineering-Design-Process-Poster-1227646
https://pixabay.com/en/magnet-horseshoe-nails-magnetic-29094/
https://pixabay.com/en/magnet-horseshoe-nails-magnetic-29094/
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Name ___________________________________________    Date: ___________________ 

 
 
 
 

 
Use the magnets to explore and answer the following questions: 
How can the magnets be used to show forces? 
(What can the magnets do?) 

 
 
 
What are some limitations that might prevent magnets from interacting?  

(What can’t the magnets do?) 

 
 
 
What are some of the characteristics of the magnets? 
 
 
 
 
What sort of forces are exhibited by the magnets? 
 
 
 
 
Are these contact or non-contact forces? Explain how you know. 
 
 
 
How far do these forces extend; how large is the magnetic field (the range of the force)? Use 

your ruler to measure how far the force extends. 
 
 
 
How strong is the magnetic field (the magnitude of the force)? What is the thickest object 
that the magnetic field can extend through? Use your ruler to measure how far the force extends. 
 
 
 
 
Based on your observations and experiments, draw a picture that shows how you think 
the magnetic field might look.

Blackline Master #1 
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Test 
Write a description of what you did and/or draw a 

picture. 

Results 
Describe what happened during your “test.” 

Explanation 
What does this tell you about magnets? 

   

   

   

   

   

   

   

Blackline Master #1 
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Name ___________________________________________    Date: ___________________ 

 
 
 
 

 
Use the magnets to explore and answer the following questions: 
How can the magnets be used to show force? (What can the magnets do?) 

Possible student answers include: 
The magnets can push, pull, jump, attract, repel, race across the table, attract through 
my hand, etc. Answers will vary. 
 

What are some limitations that might prevent magnets from interacting? (What can’t the 

magnets do?) 

Possible student answers include: 
The magnets can’t stick to some objects (objects not containing iron, nickel, and/or 
cobalt). Answers will vary. 
 

What are some of the characteristics of the magnets? 
Possible student answers include: 
The magnets are shiny, have a pull force, have a push force, are very strong, etc. 
Answers will vary. 
 
What sort of forces are exhibited by the magnets? 
Possible student answers include: 
The magnets have a push force and a pull force.  
 
Are these contact or non-contact forces? Explain how you know. 
Possible student answers include: 
The forces exerted by magnets are non-contact forces. I know this because the 
magnets do not have to touch when they exert their push and pull forces. 
 
How far do these forces extend; how large is the magnetic field (the range of the force)? Use 

your ruler to measure how far the force extends. 
Possible student answers include: 
Answers will depend on the strength of your magnets. 
 
How strong is the magnetic field (the magnitude of the force)? What is the thickest object 
that the magnetic field can extend through? Use your ruler to measure how far the force extends. 
Possible student answers include: 
Answers will depend on the strength of your magnets. 
 
Based on your observations and experiments, draw a picture that shows how you think 
the magnetic field might look. 
Answers will vary depending on your students’ experiments with the magnets.

Blackline Master #1 ANSWER KEY 
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Test 
Write a description of what you did and/or draw a 

picture. 

Results 
Describe what happened during your “test.” 

Explanation 
What does this tell you about magnets? 

Descriptions, pictures, and explanations will vary depending on the students’ experiments. 

Example: We put one magnet on the 
table and we moved the other magnet 
slowly toward it until we saw the first 
magnet move. 

Example: The first magnet didn’t move 
until the second magnet got to within 
5cm of it. 

Example: This tells us that the pull 
force for the magnet extends about 
5cm from the magnet.  

   

   

   

   

   

 
  

Blackline Master #1 ANSWER KEY 
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Name ____________________________________________________________________________________________    Date: ___________________ 
 
 
 
 
 
  

ASK: You have been hired by an engineering company to create a 
model of maglev (magnetic levitation) train that they plan to build. Your 
goal is to show how magnetic forces can be used to make objects, such 
as trains, levitate. Design and build a levitation device using the 
magnets, the putty, and the pencil. 

 
IMAGINE: Brainstorm your group’s ideas here!  
 
 
 
 
 
 
 
 
 
 
PLAN: Draw your design in the space provided on the back. Make sure you label the parts and 

the measurements of your device. 
 

CREATE & TEST: Once you’ve designed your levitation device, use your diagram to build 

your device and test it out. Use the space on the back in RESULTS to write notes about what 
happened during your test. 

 

IMPROVE: What worked? What didn’t work? How would you like to modify your design? 

Write your improvements and feedback in the table on the back!  Once you’ve tested your 
design, seen other group’s designs, and gotten feedback from your fellow engineers, use any 
leftover space to draw your revised design and make note of the ideas & suggestions that you 
used from other groups. 

Blackline Master #2 
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Design Diagram 
Draw a rough sketch of your device and 

label your measurements. 

Results 
Describe what happened during your 

“test.” 

Improve 
What worked? Why did this work? What didn’t work? Why 

didn’t this work? What could make your design better?  

1    

2    

3    

4    

Blackline Master #2 
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Name ____________________________________________________________________________________________    Date: ___________________ 
 
 
 
 
 
  

ASK: You have been hired by an engineering company to create a 
model of maglev (magnetic levitation) train that they plan to build. Your 
goal is to show how magnetic forces can be used to make objects, such 
as trains, levitate. Design and build a levitation device using the 
magnets, the putty, and the pencil. 

 
IMAGINE: Brainstorm your group’s ideas here!  
Answers will vary by group. Some possible brainstorming ideas may 
include: 
We will need to use the magnet’s PUSH force to make it levitate. 
We will need to find the push and pull sides of all the magnets. 
 
 
 
 
 
PLAN: Draw your design in the space provided on the back. Make sure you label the parts and 

the measurements of your device. 
 

CREATE & TEST: Once you’ve designed your levitation device, use your diagram to build 

your device and test it out. Use the space on the back in RESULTS to write notes about what 
happened during your test. 

 

IMPROVE: What worked? What didn’t work? How would you like to modify your design? 

Write your improvements and feedback in the table on the back!  Once you’ve tested your 
design, seen other group’s designs, and gotten feedback from your fellow engineers, use any 
leftover space to draw your revised design and make note of the ideas & suggestions that you 
used from other groups. 

Blackline Master #2 ANSWER KEY 
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Design Diagram 
Draw a rough sketch of your device and 

label your measurements. 

Results 
Describe what happened during your 

“test.” 

Improve 
What worked? Why did this work? What didn’t work? Why 

didn’t this work? What could make your design better?  

1 
Diagrams and 

sketches will vary 
between groups. 

Students will report 
what happened when 

they tried their first 
model. 

Students will report what they will 
fix and what will stay the same 

based on trial of their first model. 

2    

3    

4    
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Name ___________________________________________    Date: ___________________ 
 

Magnets & Inquiry Quiz 
(SC.6.P.13.1) 

1. Two magnets are laid end to end, but they won't stay together. This is because  
A. opposite poles were placed together.   C. they are different kinds of magnets. 
B. like poles were placed together.   D. they have different kinds of fields. 
 

(SC.6.P.13.1) 

2. One similarity between magnetism and gravity is    
A. magnetism and gravity are both contact forces.  
B. magnetism and gravity are both short range forces. 
C. magnetism and gravity are both non-contact forces. 
D. magnetism and gravity both exhibit a push and a pull force. 

 
(SC.6.P.13.1)  
3. Each of the following are examples of non-contact forces EXCEPT: 

A. An apple falling off a tree 
B. A paper clip sliding towards a magnet 
C. The moon orbiting the Earth 
D. A hand pushing an object 

 
(SC.6.N.1.1) 

4. Charlie wants to build a magnetic levitation train for his younger brother. Charlie has drawn 
a diagram of his train and has built the train. What should Charlie do next with his design? 
A. Test the device, get feedback from other people, and revise the design if needed. 
B. Show his design to other people and get feedback before selling his design. 
C. Publish his design in a magazine as is and wait for investors. 
D. Test the device and sell it to the local veterinarian. 

 
(SC.6.N.1.4) 

5. Four groups of students conducted the same experiment on how far the magnetic field 
extends on their new set of magnets. They keep one magnet stationary and bring another 
magnet closer and closer until it is either repelled or attracted to the stationary magnet. 
Once the attraction/repulsion occurs, they measure the distance at which it occurred. When 
the four groups got together they compiled the following data: 
 

Group 
Distance between Magnets 

Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 
Average 
Distance 

1 5 cm 4 cm 6 cm 8 cm 5 cm 5.6 cm 

2 5 cm 3 cm 7 cm 5 cm 9 cm 7 cm 

3 1 cm 3 cm 2 cm 1 cm 2 cm 1.8 cm 

4 4cm 3cm 5cm 6cm 7cm 5 cm 

 
Based on the groups’ results, what feedback would you give these groups? Feedback can 
include questions you would ask and suggestions you would give.  
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Name ___________________________________________    Date: ___________________ 
 

Magnets & Inquiry Quiz 
(SC.6.P.13.1) 

1. Two magnets are laid end to end, but they won't stay together. This is because  
A. opposite poles were placed together.   C. they are different kinds of magnets. 
B. like poles were placed together.   D. they have different kinds of fields. 
 

(SC.6.P.13.1) 

2. One similarity between magnetism and gravity is    
A. magnetism and gravity are both contact forces.  
B. magnetism and gravity are both short range forces. 
C. magnetism and gravity are both non-contact forces. 
D. magnetism and gravity both exhibit a push and a pull force. 

 

(SC.6.P.13.1)  
3. Each of the following are examples of non-contact forces EXCEPT: 

A. An apple falling off a tree 
B. A paper clip sliding towards a magnet 
C. The moon orbiting the Earth 
D. A hand pushing an object 

 
(SC.6.N.1.1) 

6. Charlie wants to build a magnetic levitation train for his younger brother. Charlie has drawn 
a diagram of his train and has built the train. What should Charlie do next with his design? 
A. Test the device, get feedback from other people, and revise the design if needed. 
B. Show his design to other people and get feedback before selling his design. 
C. Publish his design in a magazine as is and wait for investors. 
D. Test the device and sell it to the local veterinarian. 

 
 (SC.6.N.1.4) 

7. Four groups of students conducted the same experiment on how far the magnetic field 
extends on their new set of magnets. They keep one magnet stationary and bring another 
magnet closer and closer until it is either repelled or attracted to the stationary magnet. 
Once the attraction/repulsion occurs, they measure the distance at which it occurred. When 
the four groups got together they compiled the following data: 
 

Group 
Distance between Magnets 

Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 
Average 
Distance 

1 5 cm 4 cm 6 cm 8 cm 5 cm 5.6 cm 

2 5 cm 3 cm 7 cm 5 cm 9 cm 7 cm 

3 1 cm 3 cm 2 cm 1 cm 2 cm 1.8 cm 

4 4cm 3cm 5cm 6cm 7cm 5 cm 

 
Based on the groups’ results, what feedback would you give these groups? Feedback can 
include questions you would ask and suggestions you would give.  
Possible Student Responses: Group 2 should check their data to be sure it’s accurate and check their 
procedure to make sure they didn’t do something incorrectly as their data is drastically different than 
the other three groups’. I would ask group 2 what happened that every other day, their plant shrunk. 
Did they measure it the same every day?  
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