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INTEGRATION IN THE
ENGINEERING DESIGN CHALLENGE

Sometimes
it is Science

Sometimes it is | Sometimes it is
Science and Technology
i ino and Math.

Sometimes it is
Engineering
and Math.

Sometimes it is all five!
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STEAM DESIGN PROCESS

. PROBLEM/
' CHALLENGE

EVALUATE
AND JUSTIFY

PLAN AND
DESIGN
R BUILD
g AND TEST

< COLLECT AND > ) J

ANALYZE DATA /

v

/
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RECORDING INFORMATIO

%, SCIENCE NOTEB

©

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

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

a spiral
science

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

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

shape
greeng™

Colop

texture:
rough or
smooth

(@) ]

nformation queshbenc buoyar}QY'

gathered through h the Ob\\\'\:\_\’
literacy connections fo floa

and existing background
knowledge.

solid, liquid, or gas

Properties
of Matter

Flexibility
can bend
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Help HumptY!
VOCABULARY

. ake in
+he ablity of an okject to T

and hold water

NOTES FRO

pP.53 Matter
R Obsorbe\’\c\’

without
an ogject’s apility To end

States of Matter

ing shope
ity To resist changng S
the a

are sold, liquid or gas, A g
shape and a definite volume
indefinite shape because its sHe
container. But;, it has q definite vo

not change when its container changa
both an in

ighnt or
fhe dblity o support A8

load without brecking

Page 4 Dilemma and Miss

@ Display the dilemma and missia
to record.

for students to

a referend

but he knows how fragile and c
device that will keep him safe in

Help Humptyl
M SCIENCE BOOK
Matter is ever

ything that YOu see around you.
Matter is everything that has volume nd takes
up space.

Matter is commonly found

shape and an indefinita

ead aloud Humpty Dumpty Climbs Again by

Humpty's friends need his help! But ever since his fall
infront of all the king’s horses and all the king's men,
Humpty has been feeling embarrassed and doesn't

wantto come out of his house. He is afraid of falling to

pieces again and doesn't want to humiliate himself
asecond time. Humpty really wants to help his friends,

umsy he is. Humpty needs your help in building a

case he accidentally falls again.

Build a device that
will keep Humpty
from cracking

when he falls from
a distance of at
least 4 ft.

Page 4
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2l% INDIVIDUAL BLUEPRINT DESIGN SHEET

Ist piece of
cardboard R { 1‘;‘;2'/1
T\ closed

Humpty

\ \\ @

|

\‘ U 2nd piecegt& with | sheet

‘ lF:‘\alg:, ;\;g;pgz with | sheet of cardboard of newspaper
of newspaper

| cardboard pap Place 2nd piece of cardboard

around Ist piece sO that Humpty
can't be seen. Tape closed

TEAM MEMBER NAMES PROS OF DESIGN CONS OF DESIGN

« Loose on sides

« Protected top/bottom
« Low cost materials

o Can't reuse the paper

o Newspaper protfected by
plastic wrap

o Under budget

« No proteg

o Eggmight

 Protected on dll sides
e Under budget

» Newspaper prg
Edwardo by plastic wa
« Looks fancy

Page 5 Blueprint Design

® Students draw their own sug@
their teammate

® Or make co

their notebo t Design Sheet for students to com i
plete and glue into



Help Humpty!

Help Humptyl
[TRIAL T

EXPLAIN & E|
Did your egg survive the fall without cracking?
Did your prototype stay intact?

AFTERTEST
TRIAL1

the other teamg’ prototypes did,
Analysis: The way our structure wg
worked well. Tt fit together aro
Our newspaper is ruined and we
it again. We have enough mon
More sheets of Newspapeg
plastic wrap to protect
€gg breaks again. We won’
together. Instead of 10 cm 1
We think this wil provide more @

[TRIAL 7

What parts of your design helped to protect the egg?
What changes could you make to your Prototype to make sure the egg is safe
during the next fall?

ANALYSIS

AFTER TEST

Didyour egg and your prototype both stay intact after the fall?
TRIAL2

Did other prototypes work more effectively than yours?

What were some parts of other teams’ prototypes that helped keep their eggs
ANALYSIS  safe?

Why did these designs work better than others?

AFTER TEST What part of your protof

"YPe could you change to keep the egg safe during a fall
from a greater height?
TRIAL 3

Which materials were most effective in this challenge?

ontainer would work from g
ght. But, if T could afford more

S, I would add another layer of
and another g

Page 6

Pages 6-8 Engineering Task

® Students record analysis g
the teacher and then record
Or provide copi
students to

SUMMARY

d how different pr‘oper"r\es
Frect objects. In This

to protect an ?‘gg
eded o bend The

TOdOY) we learne:
of matter can off
case, we were Trying

ing. We ne: e
Fmrgpggzgk’ggmake them The shape
new

i They were
insulating our edg. /
neeq\ed F\Zg r::ded a strong cqrr;"ra(;r(\:?rrop
il)e)gggecf the egg Fr‘grer(\j 1\*; (\j . gard. N
i - We u ey
hiT’r\ng“ ngr‘{:g%\jro‘rype wast»D v(ejg\e/fs:ggewe
becous d under bu '
we staye T
Ezfgjjsieep Humpty from breaking

® Record their

ideas as they construct
m prototype.

Page 8
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BURIED
TREASURE

S)t)E)A

TIME FOR
COMPLETION

his challenge ask = 3 sical map includes features such
a model that includ@ as'lakes, mountains, rivers, and forests. In
i order to meet the standards, teams will

need to be specific and detailed when they
create their treasure maps.

too large or to
study. A ma
real place.

20 STEAM Design Challenges Gr. 2 © 2017 Creative Teaching Press



BURIED TREASURE

eview the concepts of models,
Rlandforms, and the parts of a map

(e.g., title, scale, compass rose, and
key) to prepare for this challenge.

Lesson Idea: Play pictionary! In advance,
prepare a set of cards for each group by
writing the name of a different landform

(e.q., lake, river, forest, or mountain) on

STUDENT DEVELOPMENT

E A

each card. Place students into grg
four. Place the stack of cards f,
Students will take turns chog
not showing it to anyone
picture of the landform te
team members to correctl
an added challenge, set a tim&
teams try to c@rrectly identify all
in the pile 2 time runs out.

2-ESS2-2

STAND” L

SCIENCE = TECHNOLOGY = ENGINEERING ¢

R4

ELA

CCSS.ELA-

LITERACYW.2.3

STEAM Design Challenges Gr. 2© 2017 Creative Teaching Press
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S)t)E)A BURIED TREASURE

CROSSCUTTING CONCEPTS

Patterns: Patterns in the natural world can be observed.

Stability and Change: Things may change slowly or rapidly.

2

TARGET MATERIA
VOCABULARY CTIONS

® white paper

| Became a Pirate

compass rose @ sticky notes
by Melinda Long

key (on map)
landform
map
model

physical map
scale (on map)
title (on map)

maps of different areas.
less challenging by giving
ame reference map to each

STEAM Design Challenges Gr. 2 © 2017 Creative Teaching Press





