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INTEGRATION IN THE
ENGINEERING DESIGN CHALLENGE

Sometimes
itis Science

Sometimes it is | Sometimes it is
Science and Technology
: and Math.

Sometimes it is
Engineering
and Math.

Sometimes itis all five!

14



STEAM DESIGN PROCESS

. PROBLEM/
' CHALLENGE

EVALUATE
AND JUSTIFY

PLAN AND
DESIGN
R BUILD
g AND TEST

< COLLECT AND > ) J

ANALYZE DATA /

G >
o

/
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RECORDING INFORMATIO

SCIENCE NOTEBO

tudents will record their thinking, answer questions, m
ideas as they work through each design challenge. It
have students designate a section of their regular scienc
challenges or have students create a separate
notebook, a composition book, or lined p
notebook cover sheet has been provided in the

a spiral
science

eaks in the lesson. Remind students
in their notebooks each time they

Have students set up their notebooks base
to write the name of the design challeng
prepare their notebooks for a new cha

Pages 1-3 Background In

® Students record notes
from any infor
provided by
during whole
instruction.

moves pieces of rocks

oot

3{°

Weathering
and

Erosion

\OR

breaks down rocks wind

o A

gathered through
literacy connections
and existing background

knowledge. \_ Y,

Ira V/?‘y xoW{
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\
Cave Our Beach
VOOMBULARY

into sediment
ing - breaks ’m’W\@; dovvq\"\vv\\dm;r femperature
weatherin . physical-warer,

id ro ot
c\r\ewx'\oa\—ac\d roin, ru

Save Our Begchl
NOTES FroM TEXTBOOK

Student created
diagram using
textbook or other
resources

ved)
. ied away (move
when sediment 15 oarra\::r w'\;’\d or 6@
. . V.\‘W‘ W )
2r05ioNn d by gra
. MOVE

pieces of
(sediment)

—~ Deposition is where the
TN rocks end up (deposit)

Page 2

Page 4 Dilemma and Miss

® Display the dilemma and missi@
to record.

unshine Beach in Conch Shell, Florida, is in
S trouble. The city council has announced that
unless a cost-effective method can be found to
stop the erosion of Sunshine Beach, public access to this
area will be closed. Mr. |, M. Sand at Beachsavers Inc.
® Or make cop

has asked the local schools to help him save Sunshine

use as a referené

Beach by constructing a prototype of a barrier that will
stop beach erosion, He is holdin.

9 @ contest to promote this initiative. The design team that
constructs the most effective prototype will win the contest!

Design and build a
barrier prototype
that will prevent
the erosion of
Sunshine Beach,

Page 4
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NT DESIGN SHEET

1
¥k INDIVIDUAL BLUEPRI

CONS OF DESIGN

| TEAM MEMBER NAMES PROS OF DESIGN

o Expensive
« Stony Beach

o Pretty
« Easy to make

o His looks nice
« Doesn't cost much

« Not nataral

o Hers uses pebbles foo
« Easy fo construct

o Cheap
« Easy to build

Page 5 Blueprint Design

® Students drawt i
\ “qhEn students write the pros and cons of both their

® Ormakeco [
print Design Sheet for students to complete and glue into
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Save Our Beach! Save Our Beachl

[TEST TRAL I

placed our erosion prote

What was the difference in the height of the sand where it met the water after
testing your prototype?
AFTER TEST

TRIAL1 Did erosion occur?

Which team had the least amount of erosion?

The height of tne sang started at b om before e

etion prototype. in fe festing tub. After 5 minyes
of waves, the heignt of the sand was 4 g, There was 2_cm of erosion,
Team #4 dd e best pit only 15 cm of erosion, byt é
mMost cost effective,

[ ANALYSIC We have. decided not to yee,

the water cougnt it and caused our foung
are addng two craft sticks pear the

We only have enough money for crg
pebbles,

[TEST TRIAL 7 We had less erosion )

However, Team #4 had onl

Which team had the most cost-effective prototype?

What changes will you make to your prototype design?

ANALYSIS Why are you making those changes?

Do you have enough money left to make those changes?

Which team of engineers had the least amount of erosion?
AFTER TEST §
TRIAL 2 What were the differences between the prototypes?

Did certain design features make a difference?

What changes will you make to our prototype design?
ANALYSIS geswl yourprototype desig
Why are you making those changes?

AFTER TEST
TRIAL3

Which team of engineers had the most effective prototype?
What team had the most cost-effective prototype?

Page 6

Pages 6-8 Engineering Task

® Students record analysis gt

Cave Our Beach!
. SUMMARY
Or provide co

h
i Yo try and stop beat
e szzmi. V\/'\’r\/;’ouf o pro’(o;rv\{ges;%m
o awaves would breqk down )
o ’ft’;:’») and fhen wash it awiymz 0
(ijrmw{irs?r profotype, We used pe esand
o h but it sort of broke up e
mesh Ol B et frial. We faink ho v
et the mesh cloth, so We refﬁegw\%h
et lmdir ¢. This fime We .J(OOk _ou’rh e
oL P W’ru@k two craft sticks 1n ‘(‘65 and
proge ;o’r‘(om of the pile of pebb_ej\ ST
e than the first fest frial, A
norked bm@rs Team #4. We have de\;‘;,h
et @Oog’niks lengthwise along ﬂ:\ﬁ :ay\d,
P e line, stuck halfway info e_d% -
i er ,ebb|e wall along both 9}( e
" Ou’;olfs This worked the 'b%b .
fro e S’r’r és We think ours 15 [ ,% o
fougn Toan Yi”f Tnad less erosion, bega; o
e T‘wt\ more nafural than the s’f_\;,n am.
f/tlabbl\grimo;d that weathering and eros
®

hard to sfop.

ideas as they construct
m prototype.

Page 8
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DON'T FREAK OUT!

S)t)E)A

TIME FOR
COMPLETION

onot last long, often less than a minute.
However, they can cause immense damage
in that short period of time. Humans cannot
stop these natural disasters from occurring,
but they can work to lessen their impact. A
scientist who studies earthquakes is called
a seismologist.

The earth is made up : arth’s surface. Earthquakes usually

surface of t
is where ea

20 STEAM Design Challenges Gr. 4 © 2017 Creative Teaching Press



DON'T FREAK OUT!

eview the vocabulary words in the
Rteacher development section with

students to ensure they understand
them.

Lesson Idea: Have students collaborate
to research the causes and effects

of earthquakes. Alternatively, show
a short video or read a short article

STUDENT DEVELOPMENT

about earthquakes to deepen st
understanding of their causes
on humans. Discuss what h
overcome the effects of
Demonstrate the sudde
earthquake using your eart
table (see Materials) prior to
STEAM challepge.

SCIENCE - TECHNOLOGY = ENGINEERIN

4-ESS3-2 ISTE.3

SCIENCe

Constructin
solutions to a
solution.

STANDA

r

@ MA ELA
CCSS.MATH. CCSS.ELA-
LITERACYW.4.9

CONTENT.4.MD.A.3

NGn. cERING PRACTICES

ghing Solutions: Generate and compare multiple
well they meet the criteria and constraints of the design

STEAM Design Challenges Gr. 4 © 2017 Creative Teaching Press
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S)t)E)A DON'T FREAK OUT!

CROSSCUTTING CONCEPTS

Cause and Effect: Cause-and-effect relationships are routinely identified, tested, a
explain change.

TARGET
VOCABULARY Earthquake Shake Bo

earthquake ® 2 thick pieces o

r r
fault ca de)a d(
| box pieces
eolo
9 gy taped flat wo ® glue
plate tectonics ®?
L. . Pa @® 4 hollow tubes
seismic activity (o )
. (toilet paper tubes)
stability ® 213
structure ® 10 craft sticks
O .% |
. ® rulers
ke
® scissors
m Stretch elastic pieces and attach the Ruler
HPR boxes. Pulling the ruler will cause the box
HGS dlng to shake because of the elastic. attached to

top box with
duct tape

/

Pull and
release ruler
to cause
shaking
motion

N

I.ITE ¢ (one B am): .
CONNEC ‘», graws
Time for Kids: 5 pipe cleaners

akes!
ors of TIME ! P \

Oor NIg Second box is placed on Empty paper towel
) top of paper towel tubes tubes or pvc pipes

~

—~

NOTES

STEAM Design Challenges Gr. 4 © 2017 Creative Teaching Press





