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https://docs.google.com/presentation/d/1ix3YfEQ74NMjZZAi3oeHFbF2x_vu-_sgQcnEdsbNXnI/copy

use

The following STEM/STEAM challenge is designed fo be completed with partners. You might choose to
do activities on separate days. The Pumpkin Catapult challenge will fake about 60 minutes, and the
Pumpkin Catapult Game stations will fake an additional 60 minutes. Needed supplies are inexpensive

and can be found in your classroom or at most craft stores.
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LESSON PLAN
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ok You need to send a pumpkin over the fence LEVERS REAL WORLD EXAITIPLES LOA Dow evers wor
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| optional Googie slides NO+ebOoOok
l. Download
P4 2. Sign into your Google Account.

tJ] Each student will need their own Google = ,
account if they will be working on their PUmMpKkin catapult

You need to send a pumpkin over the fence

Y own Digital Interactive notebook using toyour nefghbor.
G

Construct a catapult that will launch your pumpkin

oodle Slides. If your students will be using P gl
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for the digital | Mot

. ! : mtklng tape (g_ {;’t. per grou,)a)
notebook to work properly. SAL2 i
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Y editing/filling in your digital notebook, it is -
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edit 'I'he copy. Your S‘l‘Uden‘l's Wi“ FOIIOW Construct a catapult that will launch your pumpkin

the farthest distance.
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THE ORIGINAL FILE.
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https://docs.google.com/presentation/d/1ix3YfEQ74NMjZZAi3oeHFbF2x_vu-_sgQcnEdsbNXnI/copy
https://itunes.apple.com/us/app/google-slides/id879478102?mt=8
https://docs.google.com/presentation/d/1ix3YfEQ74NMjZZAi3oeHFbF2x_vu-_sgQcnEdsbNXnI/copy
https://docs.google.com/presentation/d/1ix3YfEQ74NMjZZAi3oeHFbF2x_vu-_sgQcnEdsbNXnI/copy
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CHALLENGE ITEM NUMBER PER GROUP | IHAVEIT

mini pumpkins (smalll candy or decorative)

plastic spoons

Pumpkin | ruseer bonc
qul.qpu"' masking fope

jumbo popsicle sticks

fape measures or yardsticks

STANDARDS ALIGNMENT

CHALLENGE | ENGINEERING SCIENCE MATH

K-2-ETS| Engineering Design: | K-PS2 Motion and Stability: Forces |  Toroke sense of problems and
persevere in solving them

pumpkin K=2-ETSl-l, 3-5 ETSI-2, 3-5 ETSI-3 and inferactions MP.2: Reason abstractly and

3-PS2 Motion and Stability: Forces quantitatively

3-5-ETSI Engineering Design: and Interactions MP.4: Model with mathematics

CqTGPUIt 3-5-ETSHH, 3-5 ETSI-2, 3-5 ETSI-3 5-PS2 Motion and Stability: Forces me.5: Usef qﬁpr?pfl’liqfe tools
and Inferactions sirategically

MP.6: Attend to precision.



http://www.nextgenscience.org/dci-arrangement/k-2-ets1-engineering-design
http://www.nextgenscience.org/topic-arrangement/3-5engineering-design
http://www.corestandards.org/Math/Practice/
http://www.corestandards.org/Math/Practice/
http://www.corestandards.org/Math/Practice/
http://www.corestandards.org/Math/Practice/
http://www.corestandards.org/Math/Practice/
http://www.corestandards.org/Math/Practice/
http://www.corestandards.org/Math/Practice/
http://www.corestandards.org/Math/Practice/

S EY) CHALLENGE: PUMPKin Carapulr

OVERVEW: Basic catapult designs are shown in the video links and real world example photos,
although students will surprise you with their creative designs during this challenge! Through
their construction and tests, students will discover that their catapult needs a base, a lever to
launch or throw the pumpkin, and a method of lifting up the lever (usually by wedging a stack
of sticks in an intersecting design). A basic design may need fo be modeled and discussed with
younger students before they attempt to make their own. | would suggest taping of f a “starting
line” for students to launch pumpkins so that measurements are consistent.

KEY SKILLS: Simple Machines (Levers), Pushes and Pulls, Potential and Kinetic Energy, Balanced and
Unbalanced Forces, Engineering Catapults

SUGGESTED READ ALOUDS: The Marshmallow Incident by Ron and Judi Barrett, Big Pumpkin by
Erica Silverman, Forces Make Things Move by Kimberly Bradley, Scoop, Seesaw, and Raise: A
Book About Levers by Michael Dahl

MATERIALS PER GROUP: | mini pumpkin (candy or decordtive), 2 plastic spoons, 8 rubber bands, 12
jumbo popsicle sticks, 3 ft. of masking tape, | tape measure or yardstick

LESSON PLAN

Activate students’ prior knowledge by asking them to share what they dlready know about catapults, what
they're used for, and what important parts they might have.

Share and discuss the videos/websites on “Explore Catapults.”

Hold a class discussion, using the teacher chart and real world examples to guide student thinking. (You can project
the chart on an interactive whiteboard or document camera.) Record their ideas on the teacher chart.

Introduce the STEM challenge and permitted matericis.

Infroduce and discuss key vocabulary cards related to the challenge.

Have students sketch blueprints of their designs on their recording sheets.

Distribute materials and allow students H5-60 minutes with partners or small groups to construct their catapults,
fest their effectiveness, and measure the distances that their pumpkin travels.

Hold a whole class closing discussion and reflection, allowing students fo share their catapult designs. Use the
“Let's Reflect” poster to guide the discussion.

If time permits, dllow students to rotate through the “Pumpkin Catapult Games” stations with their catapults.

©BROOKE BROWN


https://www.scholastic.com/teachers/books/marshmallow-incident-by-judi-barrett/
https://www.amazon.com/Big-Pumpkin-Erica-Silverman-1995-09-01/dp/B017V8BGME/ref=sr_1_2?keywords=big+pumpkin+book&qid=1556559425&s=gateway&sr=8-2
https://www.amazon.com/Big-Pumpkin-Erica-Silverman-1995-09-01/dp/B017V8BGME/ref=sr_1_2?keywords=big+pumpkin+book&qid=1556559425&s=gateway&sr=8-2
https://www.amazon.com/Forces-Things-Lets-Read-Find-Out-Science/dp/006445214X/ref=sr_1_2?keywords=force+and+motion+books+for+kids&qid=1556203135&s=books&sr=1-2
https://www.amazon.com/Scoop-Seesaw-Raise-Amazing-Machines/dp/140481910X
https://www.amazon.com/Scoop-Seesaw-Raise-Amazing-Machines/dp/140481910X

PUMPKin catrapult
POSSIBLE PRODUCT

(For teacher reference only)

= PUMPKIN =
CATAPULT
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PUMPKin Carapult

You need fo send a pumpkin over the fence
fo your neighbor.

Construct a catapult that will launch your pumpkin
the farthest distance.

Ol MATERIALS:
» Jumbo popsicle sticks

i (12 per group)
| * Rubber bands (8 per group) g

| » Masking tape 3 f1. per group) §
+ Plastic spoons (-2 per group) |
| » Mini pumpkins é
+ Tape measure or yardstick |

oBROOKE BROWN
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https://youtu.be/EFxeVO3AfaA
https://youtu.be/lueqE0lxLyc
https://youtu.be/NFpL3nkwScA
https://youtu.be/vl4g7T5gw1M
https://youtu.be/vl4g7T5gw1M

PUMPKiNn Carapult

REAL WORLD EXAmPLES How Levers Work
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What is similar? What is different?
Examples of Examples of
Stored (Potential) Energy Working (Kinetic) Energy




fo start
or sef in
motion

lever

a bar that rests on a fulcrum that is
used fo move d load with one end when
effort is applied to the other end

CLFOort

energy that
~ isusedto
§-=® move or lift
, an object
or load

|oad

an object
that needs to
be moved

or lifted by
effort or force




pbdianced
_ force

m equal forces
that cause
no chqnge in

WORDS TO KNOW

unbalanced
fOrce

unedual forces
that cause a
change in motion,
such as speed
or direction

stfored energy
in an object
or sysfem

kme-hc
energy

working energy
when an object
is in motion

©BROOKE BROWN



@ rumpkin catapuit

mY BLUEpRInT Label the EFFORT and LOAD on this lever.
((-=](» .

Draw a picture of your catapult.
Label the LEVER. l

How far did your pumpkin travel?

TEST |
TEST 2
TEST 3




@ rumpkin catapuit

Draw a blueprint of your catapult and label the LEVER. Label the EFFORT and LOAD.

How do levers make work easier?

What is an example of an object with a lever?

How is potential (stored) energy used in your catapult?

How far did your pumpkin travel?
TEST |

How is kinetic (working) energy used in your catapult?

TEST 2
TEST 3

©BROOKE BROWN




LET'S REFLECT! JW)}

What was most difficult about this challenge?

Which one of your launches was the farthest and why
do you think so?

Why is a lever an important feature of a catapult?
How can levers make work easier?

How is potential (stored) energy and kinetic (working)

energy used in a catapult?

How are balanced forces (no motion) and unbalanced
forces (motion) used in a catapult?

What are some different ways catapults can be
useful?

If we completed this challenge again, what would you
do differently next time?

©BROOKE BROWN
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PUMPKin Carapulr 9ames

The Pumpkin Catapult Games are designed fo follow the Pumpkin Catapult STEM Challenge.
These 6 events offer a fun and competitive extension that allows your students to put their working
catapults fo the test for distance and accuracy. These events also work great for Fall Party day!

The following 6 events need to be set up at 6 different stations in your classroom with instruction cards
faped near the station. The “Go the Distance” Event (number D is most effective when set up in a hallway
fo offer more room for measurement.

All 6 events will take about an hour total for your students to complete.

Needed materials are listed on the instruction cards.

Copy the student recording booklet front fo back and students will fold in half.

Student groups will take their catapult, candy pumpkin, pencil and recording booklet to each station with
them. They will follow the instructions at each station and record test results in their booklets.

Optional award medals are provided for each event if you'd like fo give them to top performing groups.

CONTENTS

+ Instruction cards for each event

+ Student recording booklet
+ Award medails

©BROOKE BROWN



MATEPlALs

CHALLENSE

« Pumpkin Catapult

« Pumpkin Candy

« Meterstick or
Measuring Tape

MATEPlALS

Use your catapulf 1o
launch your pumpKkin The
farthest distance.
Pecord your
measurements for 3 tests.

CHALLENSE

* Pumpkin Catapult

* Pumpkin Candy

* Pumpkin Target
faped To The wdlll

Use your catapulf To make
your pumpkin hit The
fargert.

Record your scores for
3 fesfts.

©PBrooke Frown



MATEPlALs

CHALLENSE

« Pumpkin Catapult
« Pumpkin Candy
« Stack of 20 books

MATEPlALS

Use your catapulf 1o
launch your pumpkin from
the floor over the top of
fThe ook stack. Record
your resulfs for 3 fests.

CHALLENSE

* Pumpkin Catapult

* Pumpkin Candy

« Stack of 10 cups
In a pyramid

Use your cafapulf to
launch The pumpkin and
Knock over as many cups
as possible. Pecord your
results for 3 tests.

©PBrooke Frown



SCORE A
BUCKET

MATEPIALS CHALLENSE

« Pumpkin Catapult Use your cafapulf to

e Pumpkin Cand launch your pumpkin and
pK C Y fry To land it inSide The

* Large Tuld or bucket. Pecord your
scores for 3 fests.

©Brooke Frown

MATEPIALS CHALLENSE

« Pumpkin Catapult Have your parfner hold up

fhe hoop. Use your
cafapull To launch The

’ I'1|uIO| hoop TCT)p f\'p:', pumpKkin through The hoop.
cleaners allacned in G | pecord your scores for 3

large hoop shape fests.

* Pumpkin Candy

©PBrooke Frown
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Did the pumpkin go
through the hoop?

Theé easiest event was:

It was easy because:

Theé MOosStT Chailenging event was:

It was chailenging because:

L0

Farfhest
Distance




HiT THE TARYET

Roints Earned

TOTAL
POINTS

Did the pumpkin go over
the book tower?

TOWER TOPPLE

Cups Knocked Over

TOTAL CURS
KNOCKED OVER

Did the pumpkin land in the
lbasket?




AWARD MEDALS

pr | red poper olg e to studen Tg ups with the Io st s
h enf. You con also pun th TthOI e yor r
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AWARD MEDALS

Copy on colored paper and give fo sfudent groups with the best scores
for each event. You can also punch holes in the top and use yarn to
string onfo necklaces.

HIT THE
/TAI?QET

|

HiT THE
[TARSET

champion

HiT THE
/Tl,\l?QET

champion

| |




AWARD MEDALS

Copy on colored paper and give fo sfudent groups with the best scores
for each event. You can also punch holes in the top and use yarn to
string onfo necklaces.

|
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AWARD MEDALS

Copy on colored paper and give fo sfudent groups with the best scores
for each event. You can also punch holes in the top and use yarn to
string onfo necklaces.
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AWARD MEDALS

Copy on colored paper and give fo sfudent groups with the best scores
for each event. You can also punch holes in the top and use yarn to
string onfo necklaces.




WP)3Y) Challenge
Assessment Rubric

Chdllenge:

Date:

Student Name:

WP3Y) Challenge
Assessment Rubric

Chdllenge:

Date:

Student Name:

Student followed all
instructions for

Student followed
some instructions

Student did not
follow instructions

Student followed all
instructions for

Student followed
some instructions

Student did not
follow instructions

chadllenge. for chdllenge. for chdllenge. chdllenge. for chdllenge. for chdllenge.
Student used best | Student used some ([Student did not show Student used best | Student used some ([Student did not show
effort and effort and effort or effort and effort and effort or
perseverance on perseverance on perseverance on perseverance on perseverance on perseverance on
challenge. challenge. challenge. challenge. challenge. challenge.
Student partially Student did not Student partially Student did not

Student completed
assigned blueprint

and reflection sheet.

completed assigned
blueprint and
reflection sheet.

complete assigned
blueprint and
recording sheet.

Student completed
assigned blueprint
and reflection sheet.

completed assigned
blueprint and
reflection sheet.

complete assigned
blueprint and
recording sheet.

Student showed
accuracy in testing,
cdlculating, and
measuring.

Student showed
some accuracy in
testing, calculating,
and measuring.

Student did not show
accuracy in testing,
cdlculating, or
measuring.

Student showed
accuracy in testing.
cdlculating, and
measuring.

Student showed
some accuracy in
testing, calculating,
and measuring.

Student did not show
accuracy in testing.
calculating, or
measuring.

Student fully
cooperated with
group members and
contributed fairly.

Student partially
cooperated with
group members and
contributed fairly.

Student struggled to
cooperate with
group members
and/or failed to

Student fully
cooperated with
group members and
contributed fairly.

Student partially
cooperated with
group members and
contributed fairly.

Student struggled to
cooperate with
group members
and/or failed to

contribute. contribute.
Student fully Student somewhat Student did not Student fully Student somewhat Student did not
participated in class | participated in class | participate in class participated in class | participated in class | participate in class
discussions. discussions. discussions. discussions. discussions. discussions.
TOTAL POINTS: /18 TOTAL POINTS: /18
Comments: Comments:
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SN Challenge
Assessment Rubric

Chdllenge:

Date:

Student Name:

SP=NY) Challenge
Assessment Rubric

Chdllenge:

Date:

Student Name:

Student followed all
instructions for

Student followed
some instructions

Student did not
follow instructions

Student followed all
instructions for

Student followed
some instructions

Student did not
follow instructions

chadllenge. for chdllenge. for chdllenge. chdllenge. for chdllenge. for chdllenge.
Student used best | Student used some ([Student did not show Student used best | Student used some ([Student did not show
effort and effort and effort or effort and effort and effort or
perseverance on perseverance on perseverance on perseverance on perseverance on perseverance on
challenge. challenge. challenge. challenge. challenge. challenge.
Student partially Student did not Student partially Student did not

Student completed
assigned blueprint

and reflection sheet.

completed assigned
blueprint and
reflection sheet.

complete assigned
blueprint and
recording sheet.

Student completed
assigned blueprint
and reflection sheet.

completed assigned
blueprint and
reflection sheet.

complete assigned
blueprint and
recording sheet.

Student showed
accuracy in testing,
cdlculating, and
measuring.

Student showed
some accuracy in
testing, calculating,
and measuring.

Student did not show
accuracy in testing,
cdlculating, or
measuring.

Student showed
accuracy in testing.
cdlculating, and
measuring.

Student showed
some accuracy in
testing, calculating,
and measuring.

Student did not show
accuracy in testing.
calculating, or
measuring.

Student fully
cooperated with
group members and
contributed fairly.

Student partially
cooperated with
group members and
contributed fairly.

Student struggled to
cooperate with
group members
and/or failed to

Student fully
cooperated with
group members and
contributed fairly.

Student partially
cooperated with
group members and
contributed fairly.

Student struggled to
cooperate with
group members
and/or failed to

contribute. contribute.
Student fully Student somewhat Student did not Student fully Student somewhat Student did not
participated in class | participated in class | participate in class participated in class | participated in class | participate in class
discussions. discussions. discussions. discussions. discussions. discussions.
TOTAL POINTS: /18 TOTAL POINTS: /18
Comments: Comments:
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= We Need =

- SEY Lupplics [FE

Dear Families,

We are learning all about Science, Technology, Engineering, and Math through STEM lessons,
and we need your help! If you are able to donate any of the following supplies for our STEM
Challenges, please detach and return the form below and send back to school with your child. We
greatly appreciate your support and generosity!

We are in heed of the following items by

Thank you so much for helping to make our STEM lessons possible!
Please contact me at with any questions.

Sincerely,

_______ O you ane able to donate, please detach and netunn the fonm below:
Parent Name(s):
Child’s Name:
I am able to donate:

oBROOKE BROWN



= We Need =

SN Lupplied

Dear Families,

We are learning all about Science, Techology, Engineering, Art, and Math through STEAM
lessons, and we heed your help! If you are able to donate any of the following supplies for our
STEAM Chadllenges, please detach and return the form below and send back to school with your child.
We greatly appreciate your support and generosity!

We are in heed of the following items by

Thank you so much for helping to make our STEAM lessons possible!
Please contact me at with any questions.

Sincerely,

_______ O you ane able to donate, please detach and netunn the fonm below:
Parent Name(s):
Child’s Name:
I am able to donate:

oBROOKE BROWN
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http://www.kimberlygeswein.com/
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