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Motion Experience

Grade: 7th
Newton’s Third Law - Application

Time: Two 30-45 minute sessions

4|_ Utah SEEd Standard

Standard 71.2 — Apply Newton’s Third Law to design a solution to a problem
involving the motion of two colliding objects in a system. Examples could include
collisions between two moving objects or between a moving object and a
stationary object.

e

/1N

|ABC | Lesson Performance Expectations

Students will work together in a group and each contribute equally to the final project
Students will construct a guardrail out of various materials to stop a hot wheel car coming
down a track.

Students will record video footage of their projects to play back and analyze as a group.
Students will complete a worksheet detailing their thought process and answering
questions as they do this project.

IV/ Materials

uvu

Die cast toy cars, like Hot Wheels (one per student group)
Hot Wheels tracks (57” track for each student group)
Track clamp (one per student group)

iPad (one per student group)

Popsicle sticks

Legos

Pipe cleaners
Y n block

Straw constructors

Mini cinder blocks

Foam mini blocks

3
CREATIVE
0 e#‘ crootL 0
LEARNING avu o,

UTAH VALLEY UNIVERSITY STUDIU.. UTAH VALLEY UNIVERSITY


https://www.amazon.com/FloraCraft-Styrofoam-Piece-Project-Bricks/dp/B002HMI6W8/ref=sr_1_29?crid=3003ML8Z59TBT&keywords=miniature+bricks&qid=1648842777&sprefix=miniature+bricks%2Caps%2C186&sr=8-29
https://www.amazon.com/Mini-Materials-Miniature-Cinder-Blocks/dp/B01CESM2XS/ref=sr_1_19?crid=3003ML8Z59TBT&keywords=miniature+bricks&qid=1648842720&sprefix=miniature+bricks%2Caps%2C186&sr=8-19
https://www.amazon.com/Constructor-pcs-Colorful-Interlocking-Educational-Skills-Construction/dp/B01DLKCCBU/ref=sr_1_7?keywords=STEM+Materials+for+Classroom&qid=1648842599&sr=8-7
https://www.amazon.com/200PCS-Fyess-Natural-Unfinished-Projects/dp/B075HD8254/ref=sr_1_1_sspa?crid=1ZE1YNIHIB24T&keywords=mini+wood+blocks&qid=1648842916&sprefix=mini+wood+block%2Caps%2C175&sr=8-1-spons&psc=1&smid=A1QALX3JR6ZSOD&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUE5VkdXT1VEU1lOU1AmZW5jcnlwdGVkSWQ9QTA1NjMxNTkxNTgzMzA0MFlaRUsxJmVuY3J5cHRlZEFkSWQ9QTAwMDA3MTRWRUlWMFBWN0lQWUwmd2lkZ2V0TmFtZT1zcF9hdGYmYWN0aW9uPWNsaWNrUmVkaXJlY3QmZG9Ob3RMb2dDbGljaz10cnVl
https://www.amazon.com/Acerich-Colored-Cleaners-Chenille-Decorations/dp/B071PFPNYH/ref=sxin_14_pa_sp_search_thematic_sspa?crid=VDT06SRENN69&cv_ct_cx=reusable+pipe+cleaners&keywords=reusable+pipe+cleaners&pd_rd_i=B071PFPNYH&pd_rd_r=5680f6d6-c0d5-45e1-b485-dbf19d15847b&pd_rd_w=05hGD&pd_rd_wg=dFKaJ&pf_rd_p=eca726a8-0f0c-4d15-a045-de730411b965&pf_rd_r=RBHXDSM527MWK9WBZ7K6&qid=1648842957&sprefix=reusable+pipe+cleaners%2Caps%2C142&sr=1-2-a73d1c8c-2fd2-4f19-aa41-2df022bcb241-spons&psc=1&smid=A1PBX3QMNS87CF&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUE2MTZQTVpITVc1OTkmZW5jcnlwdGVkSWQ9QTA0NDMyODgxUldPRzZUMlRLTEtFJmVuY3J5cHRlZEFkSWQ9QTA3Mjk3MzIzTVA3SU5FSlhKTjJKJndpZGdldE5hbWU9c3Bfc2VhcmNoX3RoZW1hdGljJmFjdGlvbj1jbGlja1JlZGlyZWN0JmRvTm90TG9nQ2xpY2s9dHJ1ZQ==
https://www.amazon.com/LEGO-Creative-Transparent-Building-Imaginative/dp/B08HVZMW1S/ref=sr_1_6?crid=1RQB6959Q25CJ&keywords=lego+bulk&qid=1648842989&sprefix=lego+bulk%2Caps%2C146&sr=8-6
https://www.amazon.com/Karlash-Popsticle-Craft-Sticks-Length/dp/B07D3YMVG1/ref=sr_1_3_sspa?crid=30EBQUHXS21XE&keywords=popsicle+sticks&qid=1648843051&sprefix=popsicle+sti%2Caps%2C123&sr=8-3-spons&psc=1&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUFCWFdVNEc5UzMySFkmZW5jcnlwdGVkSWQ9QTEwMDA3MjgzRjQ3U1IzWVJNNVE5JmVuY3J5cHRlZEFkSWQ9QTAwMTY5MzFYSDFVN09SOUMyT0cmd2lkZ2V0TmFtZT1zcF9hdGYmYWN0aW9uPWNsaWNrUmVkaXJlY3QmZG9Ob3RMb2dDbGljaz10cnVl
https://www.etsy.com/listing/788829279/toy-car-track-clamp?click_key=36e7079ac975e27692fab04a598b6d7f9f750575%3A788829279&click_sum=f30e92c2&ga_order=most_relevant&ga_search_type=all&ga_view_type=gallery&ga_search_query=hot+wheels+track+hill&ref=sr_gallery-1-11&organic_search_click=1
https://www.amazon.com/Hot-Wheels-Mega-Track-Pack/dp/B0721CGJMT/ref=sr_1_5?crid=2MFIXJ0LFON6F&keywords=hot+wheels+track&qid=1648841192&sprefix=hot+wheels+track%2Caps%2C510&sr=8-5
https://www.amazon.com/Hot-Wheels-Cars-Gift-Styles/dp/B01BMW645O/ref=sr_1_2?crid=27IW3N6B4ZPFF&keywords=hot+wheels+bulk&qid=1648841260&sprefix=hot+wheels+bulk%2Caps%2C158&sr=8-2
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Interlocking plastic disks
Scale

Student desks
Meter sticks

nec| Vocabulary
/1IN

e Guardrail - An obstacle that is intended to prevent the event of a serious accident. Usually
on aroad.

e Predict- To say or estimate that (a specified thing) will happen in the future.

e lterate - Perform repeatedly, each time improving the action, until success is reached.

-\ '7. Directions
“ N

e Be sure to have eight Hot Wheel tracks and clamps set up before students arrive. Have
the duct tape and ruler already in place.

e Use this Google Slides presentation when teaching this lesson. Google Slides
Presentation - Newton's Third Law

e Start the lesson out by sharing a short portion of this video showing the effectiveness of
guardrails on different sized vehicles: Guardrail Test (Only play from 0:45 to 1:30)

e Share images of different types of guardrails with students that are found in the Google
Slides presentation above. Ask the students to think about the structure and the function
of each. What makes one type of guardrail work well for bikers, while another guard rail is
better for cars? Have students guess the materials that make up one of the guardrails. Why
is that material a good choice?

e Let students know that they will be designing a miniature guardrail for a Hot Wheel car.

e Tell students that they will be working in groups to examine the effect that a toy car has on
different guardrail materials.

e Divide students into eight groups. Assign each student group one of the materials:
popsicle sticks, legos, pipe cleaners, wooden blocks, straw constructors, mini cinder
blocks, mini foam bricks, or interlocking plastic disks.

e Have students make a prediction about which of the in-class materials will be the best for
a hot wheel guardrail and record it on their worksheet.

e Have the students get together in their groups and draw a prototype on their worksheets

uvu

of how they will construct their guardrail with their given materials.
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https://www.amazon.com/VIAHART-Interlocking-Educational-Alternative-Childrens/dp/B00N7CD4BK/ref=sr_1_21?crid=1S5T5XAGG6EG8&keywords=toy+building+materials&qid=1648842856&sprefix=toy+building+materials%2Caps%2C118&sr=8-21
https://youtu.be/YVgRihBweic
https://docs.google.com/presentation/d/1uda1OSvRb-X3k7yqQtBa5VYqpftY-y-S41LNC5c9Qxk/edit?usp=sharing
https://docs.google.com/presentation/d/1uda1OSvRb-X3k7yqQtBa5VYqpftY-y-S41LNC5c9Qxk/edit?usp=sharing
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Each group must make a guardrail out of the assigned materials. The guardrail must be no
taller than 5 cm, no wider than 8 cm, and no longer than 15 cm. To watch a video
explaining the process, click here.

Have the students get together in their groups and draw a prototype on how they will
construct their guardrail with their given materials.

Give students about 15-20 minutes to construct their guardrail as a group. They should
build their guardrail directly on the duct tape on the floor at the end of the track. This duct
tape will have to be replaced after each lesson because it loses its stickiness.

Students will crash a die cast car into the rail. All tracks should be the same height and
length.

o Students will use the iPads to film collisions in slow-motion. Be sure students hit
the record button at least five seconds before releasing the car. Otherwise, their
iPad will miss capturing the collision in slow-motion.

o Students will measure the rebound of the toy car using the ruler and will make
note of this data as shown below.

uvu

Student groups will analyze their crash videos in slow motion. What can they learn about
the materials they used? Did the materials cause a great distance of rebound? Are the
materials able to absorb any of the impact? How do you know?
Video upload instructions:
o Once students have finished filming they need to choose the best video (if they
have multiple) to show to the class during their presentation. They must delete all

5
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https://www.youtube.com/watch?v=u2mxB5xu6Sw
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their other videos. It’'s important that they DO NOT delete any other videos from
another group. .

Ipads need to be connected to the cloud before teaching.

Open up icloud.com

Sign in with Username: Keggington@uvu.edu Password: SeedPods123

An authentication code will be sent to one of the ipads. Type in the code on the
computer.

o O O O

o Go to the photo album on the computer. This is where the videos will be uploaded
automatically. Each group will come up and show the teacher which video is
theirs to present to the class.

Each student group will prepare a 2-minute presentation about what they learned.
Students should report quantitative data (the measured rebound of their crashes), and
their guesses about how the materials affected the crash results.

Have each group present their findings and videos. Have students take notes on their
worksheets.

Keep a collection of data from all student groups on a whiteboard or poster that can be
viewed later.

Ask the following questions: Are there some materials that are better suited for crashes
than others? In real life, do we want a rebound? Why are the materials used for guardrails
important and beneficial?

Note: This would be a good place to end day one if lesson is broken up into two days

uvu

Now that students have experimented with one type of material, have each group create a
guardrail out of various materials. Students can mix and match materials and consider
spacing between the materials. The goal this time is to make a guardrail that absorbs as
much of the impact as possible and causes the car to ricochet only a short distance.

Have students meet together in groups and make a game plan on how they will construct
their second guardrail.

Allow one student from each group to gather a plethora of materials and bring it back to
their group.

Students will test their guardrails by following the same procedures as in the “Explore”
phase. Have each group of students use the iPads to collect video data again.

Each student group will prepare another 2-minute presentation about what they learned
from their “Elaborate” tests.
Have each group share their findings and record the new data on the board.
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e Ask the class what they think the overall best material or combination of materials was in

this situation. Ask the following questions: How did you see Newton’s Third Law in this
lab? Did every car have a rebound?

e Have students finish filling out their worksheets and turn them in.

Appendix B:

e Video instructions for constructing the hot wheel track:
e Video instructions for filming the car crash in slow motion:
e Google Slides presentation for this lesson: Newton's Third Law Presentation
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https://docs.google.com/presentation/d/1uda1OSvRb-X3k7yqQtBa5VYqpftY-y-S41LNC5c9Qxk/edit?usp=sharing

Tote 1:

7th Motion Inventory List
Lesson 1: 71.2. - Motion

9 blue and orange track clamps

230 wooden blocks (110-120 per container)

500 popsicle sticks

1 bag of legos

1 bag of pipe cleaners

1 bag of square wooden blocks

Orange bag of straw constructors

Approx. 50 mini cinder blocks

Tub of interlocking plastic disks

iPads (the number will depend on students in class)

Tote 2:

7 die cast toy Hot Wheels cars

100 long orange hot wheels tracks
70 blue hot wheels connector pieces
285 foam mini bricks

3 rolls of duct tape
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Newton’s Third Law Worksheet

Grade: 7th
Designing the best guardrail for Hot Wheels cars

S
/\_/ Define

Look at pictures of different types of guardrails.

What is the structure and function of each guardrail?

What makes one guardrail work better for bikers while others work better
for cars?

What materials are the guardrails made of?

Why are these materials good choices?
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V/ Predict

Write down the material your group has been assigned to work with today.

Do you think this material will make an effective guardrail? Why or why not?
Do you think this material will cause much rebound? Why or why not?

.

AEC | Brainstorm

/1N

Draw a simple model(s) of how you’ll construct your guardrail

Select: If you drew multiple models, pick the one you think will work best and
circle it
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-, .\~ Gather Data

With your team, you will be constructing a guardrail to crash a toy car into.

Your guardrail can be no taller than 5 cm.
Your guardrail can be no wider than 8 cm.
Your guardrail can be no longer than 15 cm.

You will build your guardrail at the end of the track on duct tape. You will
place a meter stick by the side of your tack, so you can measure the
rebound of the toy car.

Once you have the track, guardrail, and meter stick in place you must show
the teacher. Once the teacher checks off on your track, you will be given
an iPad.

You will record your car going down the track in slow-motion and running
into your guardrail. Be sure to set your iPad to Slow-Mo. Press the record
button and count to five before releasing the car down the track.

Record the distance of the rebound. Watch your video and record your
answers in the table below.

"
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Material assigned for your guardrail:

Observations: Rebound Distance (cm):

N/
~

> ve
“, > Analyze

Each group will share their data with the whole class. Please fill out the
data table below with the information that is shared.

12
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Material Used Rebound Guess as to why

Please answer the following questions after all data has been shared.

Which material caused the greatest distance of rebound?

Which material was able to absorb the impact the most? How do you
know?

Why do you think some materials worked better than others?

13
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Ny
>,” 2 Communicate

/

What would you do differently next time?

Draw a prototype for a new guardrail using any materials and the
information you’ve learned today:

14
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