Grade 3 STEAM Module

STEAM MODULE DESCRIPTION

This project-based, arts integrated module will explore the mechanics of roller coasters.
Students will review their understanding of place value and apply it to the concept of
rounding whole numbers to the nearest 10 or 100 using design, engineering, and the
performing arts. Students will design and build a roller coaster to model the concept of
rounding. Students will label the roller coaster like a number line and demonstrate what
happens when a marble is placed on various points. Designing the slope of the roller coaster
will reinforce when the marble rolls forward “rounded up” or rolls backwards “rounded
down” based on its pathway of movement. Students will then create a rap, cheer or song that
expresses the specific number’s journey as it rounds to the nearest ten or hundred.

www.artsnowlearning.org

Modules provide differentiated ideas and activities aligned to a sampling of standards.
The modules do not necessarily imply mastery of standards, but are intended to inspire and equip educators.
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Description

Learning Targets
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d. Arrange rhythmic patterns creating simple forms
and instrumentation.

National Standards:

Visual Arts

VA:Cr1.1.3. Elaborate on an imaginative idea.
VA:Cr2.1.3. Create personally satisfying artwork
using a variety of artistic processes and materials.

KEY VOCABULARY

Content Vocabulary

e Place value: The value of where the digit is in the number. Ex: In 352, the 5 is in the "tens"
position, so it shows a value of 50.

e Thousands place: One part out of 1,000 equal parts of a whole. Ex: In the decimal 56.781, 1 is
in the thousandths place.

e Hundreds place: One part out of 100 equal parts of a whole. Ex: In the decimal 2543.978, there
are 7 hundredths.

e Tens place: The value of where the digit is in the number. Ex: In 352, the 5 is in the "tens"
position, so it shows a value of 50.

e Ones place: The last or right digit. Ex: In 784, 4 is in the ones place.

e Rounding: Making a number simpler but keeping its value close to what it was. The result is less
accurate, but easier to use. Example: 73 rounded to the nearest ten is 70, because 73 is closer to
70 than to 80.
Whole number: A number without fractions or decimal parts.

Greater than: A symbol used to compare two numbers, with the greater number given first. Ex: 5
> 3 shows that 5 is greater than 3.

e Less than: A symbol used to compare two numbers, with the lesser number given first. For
example: 5 <9 means 5 is less than 9.

e Number line: A line with numbers placed in their correct position. Useful for addition and
subtraction and showing relations between numbers.

Arts Vocabulary

Theatre Arts
e Lyrics: The words of a song.

Tempo: This is the speed of the beat.

Rhythm: These are long and short sounds.

Design: To conceive and plan out in the mind.

Architecture: The art or science of building; specifically: the art or practice of designing and

building structures and especially habitable ones.

Engineer: To lay out, construct, or manage as an engineer.

e Mechanics: The practical application of mechanics to the design, construction, or operation of
machines or tools.

Visual Arts
e Form: Is a term used to describe three-dimensional artwork. Forms can be geometric or organic.
Three-dimensional art has volume, which is the amount of space occupied by the form. The form
also has mass, which means that the volume is solid and occupies space.
e Design process: A process that designers and engineers use to arrive at a solution: brainstorm,
design, build, test, evaluate, and redesign.
http://www-tc.pbskids.org/designsquad/pdf/parentseducators/DS_TG_DesignProcess.pdf

Now.
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ASSESSMENTS
Formative Summative
e Teacher anecdotal notes during small e Roller coaster design and creation (see
group collaboration when designing and Appendix for Design Process Rubric)
engineering the roller coaster e Song, cheer, or rap created that describes
e Student’s experimentation with the marble the design process and how it relates to
and the roller coaster rounding
MATERIALS
Visual Arts/Design
Marbles
Duct tape
Scrap cardboard, cardboard tubes
Plastic cups
Index cards

Black marker

Foam pipe insulation: each small group is given a 4-6 ft. long piece (cut tubing in half to create tracks)
((http://www.homedepot.com/p/MD-Building-Products-3-8-in-x-3-4-in-x-6-ft-Tube-Pipe-Insulation-Kit-50150
[100665768)

Theatre Arts
Rubber Ball (light weight, size of basketball)

THEATRE ARTS & VISUAL ARTS:

Activating Strategy

Zip-Zap-Zop:

e Place students in a circle.

e One student passes the word “Zip” to another student by making eye contact and throwing the
ball.

e The student that catches the ball passes the word “Zap” to another student in the circle by making
eye contact and throwing the ball.
The third student catches the ball and does the same thing with the word “Zop.”

e It repeats again with three new players saying the phrase again.

Apply this game to rounding to the nearest ten:
e The game works the same except this time the first person throwing the ball will call out a two digit
number.
e The student catching the ball must determine if the number should be rounded up or rounded
down to the nearest ten by stating “round up!” or “round down!”
e The third student catching the ball will do the actual rounding and then throw the ball to a new
person giving the new person a new two digit number.

*This game could also be used to Round to the Nearest Hundred if time permits.

Now.
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Main Activity

Part 1

$QQRXQFH WR WKH FODVV WKDW WRGD\ ZH ZLOO EH WDNLQ
WR WKH QHDUHVW WHQ DQG KXQGUHG DQG DSSO\LQJ LW WH
5HYLHZ RXU SULRU NQRZOHGJH RI URXQGLQJ DQG WKH UXO
: D W F K vidéotbf the roller coaster simulation. VHH $GGLWLRQDO 5HVRXUH
VWXGHQWYVY WR FRXQW ZKHQ RQ WKH VORSH VR WKH\ EHJLQ
FRQQHFWY WR WKH VORSH RI D UROOHU FRDVWHU
,QWURGXFH VW KNistbir() o7 RoNeéiRCdd¢ets WKH HEUL@J DQG SUREOH
LV SUHVHQW LQ WKH GHVLJQ VHH $GGLWLRQDO 5HVRXUFH
, Q WU RItaeXDeldign Process WR VWXGHQWYV VHH $GGLWLRQDO 5HV
([SODLQ WKDW WKH FRDVWHU GHVLJQ VKRXOG H[SUHVV IRU
IXQFWLRQDO

Part 2
" *LYH GLUHFWLRQV RQ KRZ ZH ZLOO ZRUN LQ VPDOO JURXSV
WKDW PRGHOV WKH FRQFHSW RI URXQGLQJ
" BWXGHQWYV DUH WR ZRUN WRJHWKHU WR HQJLQHHU WKHLU
" *LYH HDFK JURXS D GLITHUHQW PXOWL GLJLW QXPEHU GLIIH
JURXSYV
" 6WXGHQWY DUH WR XVH LQGH[ FDUGVY WDSH DQG EODFN PD
VWDUWLQJ DQG HQGLQJ QXPEHU GHWHUPLQHG DIWHU FRQV
GRZQ
" ORGHO WKLV IRU WKH ZKROH JURXS E\ GUDZLQJ WKH UROOH
QXPEHU DQG \RX DUH URXQGLQJ WR WKH QHDUHVW WHQ
UROOHU FRDVWHU WUDFN ZRXOG EH QXPEHUYV , I \RXU H
QHDUHVW KXQGUHG WKHQ WKH UDQJH RI QXPEHUV ZRXOG
HWF
Part 3
" BWXGHQWYVY ZLOO ZRUN LQ WKHLU VPDOO JURXSV WR GHVLJ(
VKRXOG FUHDWH D VNHWFK RI WKHLU GHVLJQ SODQ ODEHO
FRQFHSW RI URXQGLQJ VSHFLILF WR WKHLU QXPEHU
" BWXGHQWYV ZLOO XVH IRDP SLSH LQVXODWLRQ WDSH FDUG
FRDVWHU
" BWXGHQWYV ZLOO ODEHO WKHLU FRDVWHU GHPRQVWUDWLQJ
" BWXGHQWY ZLOO WHVW RXW WKH PHFKDQLFV RI WKHLU URQ
" (QFRXUDJH VWXGHQWYV WR UHGHVLJQ LI QHHGHG
REFLECTION

Reflection Questions

How did the roller coaster help you understand the concept of rounding?

How could we have used this same roller coaster to round to the nearest thousand or ten
thousand?

What are you most proud of after completing this lesson?

If you could do this lesson again,what would you do differently?

Now.
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e Video of roller coaster simulation/ride: https://www.youtube.com/watch?v=dwT5JoN6mHM

e Design process:
http://www-tc.pbskids.org/designsquad/pdf/parentseducators/DS_TG DesignProcess.pdf
Design Thinking: http://www.designthinkingforeducators.com/design-thinking/

e History of the roller coaster: http://www.pbs.org/wgbh/amex/coney/sfeature/history.html
How roller coasters work:
http://science.howstuffworks.com/engineering/structural/roller-coaster1.htm

%RRNV
" BRXQGLQJ 5B5/MAXMGLXRE HM6 W by Eric Lostorto
" 1XPEHUV (O H PBHRX\W By @iBe Shuck

([ WHQVLRQV
e Ask students to name their roller coaster and create a brand based on characteristics.
e Ask students to write a story about the process of designing and creating as part of a team.
e Ask students to describe the type of energy used in their coaster. Potential energy as energy at
rest and Kinetic energy as energy in motion.

$33(1',;

" 'HVLJQ 3URKBEHBY 5

ArtsNow.
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'"HVLJQ 30| 6WXGHQWY FUHDWHG D| 6WXGHQWY FUHDWHG 0 6WXGHQWY FUHDWHG D| 6WXGHQW UDUHO\ ZH]U
GHYHORSHG VNHWFK RI| GHYHORSHG VNHWFK R| GHYHORSHG VNHWFK R| GHYHORSLQJ D VNHWH
FRDVWHUYV GHVLJQ SO FRDVWHUYV GHVLJQ S FRDVWHUYTV GHVLJQ SO FRDVWHUfV GHVLJQ S
WKH SDUWV DQG H[SUH\ Rl WKH SDUWV DQG H[Y Rl WKH SDUWV DQG XQIf ZDV QRW DFFXUDWHO
RI URXQGLQJ VSHFLILF | FRQFHSW RI URXQGLQJ WKH FRQFHSW RI URXQ| FRQFHSW RI URXQGLQ
BWXGHQWY FRQGXFWHG| QXPEHU 6WXGHQWY FR WKHLU QXPEHU 6WXGH DSSDUHQW 6WXGHQW
WDNLQJ WXUQV VSHDNL| SODQQLQJ E\ WDNLQJ | WKLV SODQQLQJ E\ VRA WXUQV VSHDNLQJ DQQ
WKHLU SHHUV DQG FRQY DQG OLVWHQLQJ WR W] WXUQV VSHDNLQJ DQG | WKHLU SHHUYV
RYHUDOO JURXS SODQ | WKH WLPH SHHUV

,QQRYDWLY 6WXGHQWYVY DFFXUDWHO| 6WXGHQWY XVHG PRVW 6WXGHQWYV XVHG VRPH| 6WXGHQWY UDUHO\ X
8VH RI WK| XVHG PDWHULDOV IRDP[ LQ WKHLU GHVLJQ IRD| LQ WKHLU GHVLJQ IRD| DSSURSULDWHO\ IRD
obwHULDq WDSH FDUGERDUG DQG| WDSH FDUGERDUG DQq WDSH FDUGERDUG DQQ LQVXODWLRQ WDSH

EXLOG DQ LQQRYDWLYH| EXLOG DQ LQQRYDWLYR EXLOG 6WXGHQWYV VRPF SODVWLF FXSV WR E
VKDUHG PDWHULDOV DS| 6WXGHQWY PRVW RI WH PDWHULDOVYV DSSURSUL| UDUHO\ VKDUHG PDWH
JDYH SRVLWLYH IHHGED| PDWHULDOV DSSURSUL| SRVLWLYH IHHGEDFN W/ DSSURSULDWHO\ DQG
LQ WKH EXLOGLQJ SURF| SRVLWLYH IHHGEDFN W WKH EXLOGLQJ SURFHV| SURFHVV RI GHVLJQL(
WKH EXLOGLQJ SURFHV ODFNHG SRVLWLYH SH

'HPRQVWU 6WXGHQWY FOHDUO\ DQ| 6WXGHQWY ODEHOHG W 6WXGHQWY ODEHOHG W 6WXGHQWYIV GLG QRW
5RXQGLQJ ODEHOHG WKHLU FRDVW GHPRQVWUDWLQJ WKH| GHPRQVWUDWLQJ WKH | WKHLU FRDVWHU GHP
BULQFLSO| WKH FRQFHSW Rl URXQQ URXQGLQJ ZLWK DFFXU URXQGLQJ ZLWK DFFXU| FRQFHSW RI URXQGLQ
ODEHOHG WKH FRDVWHU WLPH BWXGHQWYVY PRV WLPH B6WXGHQWYV VRPH QXPEHUV ZDV LQDFFX
VWDUWLQJ DQG HQGLQJ| FRDVWHU ZLWKLQ D PX ODEHOHG WKH FRDVWH| VWDUWLQJ DQG HQGL
QXPEHU UDQJH HTXLGL| DQG HQGLQJ QXPEHU Dl PXOWL GLJLW VWDUWL( LQDFFXUDWH

QXPEHU UDQJH HTXLG| QXPEHU DQG D QXPE}
HTXLGLVWDQW DSDUW

2YHUDOO | 6WXGHQWY WHVWHG HY 6WXGHQWV WHVWHG Hf 6WXGHQWYV WHVWHG Hf 7KH GHVLJQ SURFHVYV
'"HVLJIQ DQG WKHQ UHGHVLIQHG UHGHVLIJQHG DV QHHGH UHGHVLIJQHG DV QHHGH DSSOLHG ZLWK ILGHO
B3URFHVYVY | OHDG WR VRXQG PHFKD{ PRVWO\ VRXQG PHFKDQ VRPHZKDW VRXQG PHFK LQFRQVLVWHQW PHFK
FRDVWHU 8OWLPDWHO\| UROOHU FRDVWHU 80 UROOHU FRDVWHU 80W UROOHU FRDVWHU 80
WUDFN GHPRQVWUDWHG RQ WKH WUDFN GHPRQ] RQ WKH WUDFN GHPRQY PDUEOH RQ WKH WUD}
H[SUHVVHG KRZ D QXPE| WKDW PRVW RI WKH WL WKDW VRPH RI WKH WL| PRWLRQ WKDW UDUHO
XS RU GRZQ RQ HDFK FX¥ D QXPEHU ZRXOG URXQ D QXPEHU ZRXOG URXQ| D QXPEHU ZRXOG URX
RQ HDFK FXUYH RQ HDFK FXUYH RQ HDFK FXUYH
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