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Roner coas*er I I waterproos£ critrter House
) You've caught some insects in your backyard and
You have been asked tfo design a new roller coaster; need fo be kept dry during a rainsform. BRAINBUILDER 1
t a waterproof shelter for your insects

for an amusement park!
Construct aroller coaster that will carry a marble s*raw Roc kef pOOI NOOdle par*g

from the fop to the bottom without faling of f.
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that contains materials for survival.

—____—_ R{ Your friends have challenged you to a contest! MATERIALS Can you use only pool noodle pieces and
MATERIALS: — mmb"”’“ foothpicks to buld a variety of structures?

Construct a straw rocket that will travel the
Rt farthest distance.

MATERIALS:

« Straws (One per student) ;
« Paper sirips (One per student) }

FOR WA MATERALS:
| “\arge Zplock bags, resh bogs,
plastic wrap, plasfic fable cloths
+ Outdoor materials such as rocks, leaves, dir,
| endsficks

« Paper critters (2-3 per group)

« Spray botfle with water

+ Coated paper plates with “lips™
around the edges.

B) - Mini or medium-sized cups

+ Tape

* Scissors.

+ Marbles (one per group)

j TRY CREATING: |
fower !
house ;
e |
vehicle |
boat |

j

L. cirplane

* Paper rockets (One per student)
* Scofch tape
* Yardsticks
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a?:::t‘i,:n sirfocs resionea: bo mafion the force of force on an a d\;::ling container that
of objects fo b Flght that pushes objectin the :‘” ) ":I houses plants,
the cenfer of on object forward air that reduces esInec insects, reptiles,
the Earth or upward forward motion for protection . or amphibicins
acceleration momentum propel gravity waterproof habitat
the amount F:r:e;f‘ \' " s “ "
hotion attraction
Roller coaster roving Straw ROCKet obectsto il WatErproof critter House mm
REAL WORLD EXAMPLES important Fectures REAL WORLD EXAMPLES | Basic Parts of aRocket ,,,':E"I;:h“ {"REAL WORLD EXAMPLES Types of Insects aimd
of Roller Coasters -
F
‘What is similar? What i Fered? What is similar? What is different?
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DIFFERENTIATED RECORDING SHEETS FOR K-5™ GRAD
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Name:
Draw and describe your creations.

Roller coaster
BLUEPRINT e

PROBLEMS  IMPROVEMENTS

w= WQterproof
B critter House

Which Forces of fight were of work when

W your findl design succossl? _ YES___NO. ‘youlkaunched! your rocket? BLUEPRINT
Why o vy ni?
2| | waterproo¢ ]
= critter House 4
mY BLUEP| Draw the objects that you found
| nT outside for your habiat.
| - ’ ——
2 Roller coaster Draw a picture of your crifer house.
A YES NO
mY BL\ERInT Name of Our Roller Cocster How coud youimprove your sheifer fo make
it an idedl habitat for ineects?
‘-" How far did your rocket travel? Draw the insects that your put
Draw a picture of your roller coaster: TESTI ke your criflr hoke. —
The force that carries the marbie fo the |
bott dech
o TEST 2 . R
» [ 0
LET'S REFLECT! TEST 3 YES NO
s oo

m :r;mos{ dmm;:mms challenge? o P { H"’o"‘jd:":o':‘:: ;;“‘:::ﬁ‘:;"‘h'::z"::q « What was most difficut about this chalenge?
4 ures in your Ign were necessary rine . i e

marble fo roll il the way to the end? good habitat for your insects? du“”":ng’ :fs of pushes:cncl Al were tsed in:fhis
* What improvemenfs were necessary as you * What types of items did you include in your critter g N ¢

construcied your roler coosfer? house fo help your insects survive? *+ Which forces of fiight were at work when you

S { - What force pulled your marble fo the end of the track? * Which waterproof matericd was most effective and k:\nr:hed Your, straw rocket?

+ How are potentidl and kinetic energy used in a roller why do you think so? + How diid youimprove the diistance of ecch fest?

coaster? * What types of waterproof materials do you find on How is wind power involved with the same
* How did friction affect your marble? reci shelters? principles you used foday?
* How is your roller coaster design simiar to and » What are some waterproof materials that are found * How is your rocket design simikir fo and different

different from a réd roller coasfer? in nature or animal coverings? from a real rocket?
* ¥ we complefed this challenge again. whatt wouid you * If we completed this challenge again, what would you *  If we completed this challenge again, whart would

do differently next time? - do differently next time? s you do differently next fime? .
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Assessment Rubric N S E M
Chall
Date: :
Student Name: N
N
N
e e | @ |}
Student followed all | Student followed Student did not N
Iinstructions for some instructions | follow instructions N
for for N
Student used best | Student used some |Student did not show] :
effort and effort and effort or

perseverance on perseveranceon | perseveranceon

Student partially Student did not

Student completed
assigned blueprint
blueprint and blueprint and
e parlaciion shast. reflection sheet. recording sheet.

Student showed _ Student showed  [Student did not show|
accuracy in testing, | some accuracyin | accuracy in testing,
calculating. and testing. calculating, calculating. or

SO lupplied ]

measuring. and measuring. measuring. 5 :“ m»::ﬁ'rg A, :zs;‘m#;mbv&b"z-:;“mg, m‘mﬂm »F;m SST'EE:AA ok
Student struggled to andue need your hepl 1f vou are abe fo any o wing spples for our ST
Siuden'v Zu“"h Student ?";"a‘:l i Craenges. please defach and raien h form below and snd bock o sl Wit your cHa. We
cooperated wi cooperated w group members Wo aro i nood of he folowhg floms by
group members and | group members and and/or faled to
contributed fairly. | contributed fairly. contribute.
Student fully Student somewhat Student did not
par class | par class | participate inclass Thank yor ping our STEM
me at ‘with any questions.
sincerely,
TOTAL POINTS: g

Parent
Child’'s Name:
I am able to donate:
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STEM CHALLENGE

Roller
Coasster

Straw
Rocket

~ Waterproof
Critter
House

BRAINBUILDER:
Pool Noodle Party

empty tissue box

OPTIONS for watterproof matericis: gallon ziplock

3.5-ET8 Engineering Design
35-ETSH 35 ETSH2, 5 ETSHY

ITEM NUMBERPERGROUP | THAVEIT
e l MAY STANDARDS ALIGNMENT
R — CHALLENGE | ENGINEERING |  SCIENCE
scissors. 2
::::he:'ofmﬂr\zhm paper | :—z Roller KK]ZQ‘E;??‘:?%?%‘}
straws [T or shadont Coaster 35%\%?@1
blank paper reciangle | Iper shudent
poper rocket | ,‘ per student K—Z{'YS\ 9‘?‘;;1“9};’;%4
s:;—h;mdwe i :pv pair of shudents. Strqw Rod(el K-2ETSH 35 ETSI2,

mini cups with poper criters faped fo the front

spray botfie with water
ool noodles siced info  veriety of shapes and
sizes.

foothpicks

CHALLENGE
OVERVIEW

MATERIALS

STEP BY STEP
INSTRUCTIONS

sgoc

BONUS
BRAINBUILDER:
Pool Noodle Party

bags, frash bags, plcstic tablecloths, plastic veriety Organisms: Struchures and
wrap Processes.

K-ES82 Earthy sfems.
e . Waterproof Loty
scsers ! Critter House e e
fope 3 feet

K-LS! From Molecules fo

and Diversity
3553 Earth and Human Activity

2Siructure and Properfies of
Matter

“Baonce. slabity

i | —

HELPFUL TIPS:

and defails.

D Test each piece of the frack before extending it fo add another piece.

2) Tope the cup towers down fo the construction poper to sichilize the roller cocster.

3) I any drops in the roller coaster are oo steep, the marble may fall out. Tape smdll pieces of peper plate fo the fracks fo act as
“bumpers” fo block the marble from fdlling out.

After students achieve a successful roller coaster design, encourage them fo give it an excditing name and decorate their poster with signs

OVERVEW: This chadllenge is perfect for the end of the year. It requires perseverance as well as consiont festing and improvements, and is
sure fo bring cheers of success at the end For best results, purchase coated poper plates with prominent “lips” around the oufer edges that
are not foo thick for students fo cut (not Styrofoam). Students will cut off the outer lips of the plates and crease them dlong the midde fo
mcke “fracks” for the marbles. They may dso cut the tracks info different sizes so that they aon turn their frack different directions. The
tracks shoud be foped fo the fop of mini or medium-sized plastic (cockiail) cups. The cups aon be faped fogether in fowers so that students
an gradudlly reduce the height of the tracks from beginning fo end.

KEY SKILLS:Engineering roller coasters, Potentiad and Kinetic Energy, Acceleration and Momentum, Gravity

Karen Laichana Kenney

SUGGESTED READ ALOUDS:Roller Coaster by Marla Frazee, Roller Coasters (How it Works) by Precious Mckenzie, Building a Roller Coaster by

MATERIALS PER GROUP: marble, 12 mini or medium-sized cups, 6 coated poper plates with “lips” around the edges, |-2 sheets of 9" x 12"

consiruction paper, sdssors, | roll of iape
LESSON PLAN

L. Activate students’ prior knowledge by asking them to share what they dready know cbout roller coasters and the forces ot
work during a roller coaster ride.

Share and discuss the videos on “Explore Roller Coasters.”

Hold a dass discussion, using the teacher chart and red world examples fo guide student thinking. (You can project the chart
on an inferactive whiteboard or document camera) Record their ideas on the teacher chart.

Introduce the STEM chdllenge and permitted materidis.

w N

Infroduce and discuss key vocdbulary cards related fo the challenge.

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

Distribute materids and dllow students 60-90 minutes to construct their roller coasters and test them with marbles.

Hold a whole dass dosing discussion and reflection, allowing students to share, compare, and contrast their roller coaster
designs. Use the “Let's Reflect” poster to guide the discussion.
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SUGGESTED
READ ALOUDS



