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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/
j CHALLENGE

EVALUATE
AND JUSTIFY

PLAN AND
DESIGN
R BUILD
g AND TEST

< COLLECT AND > ) J

ANALYZE DATA /

$e >
[ 4

/
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) RECORDING INFORMATION |

@ 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

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.

9190ty —»

greater mass
— needs —

magnetism—» [N=< greater force less mass
, needs less force,
unbalanced =moving \ goes farther

[ Force || Causes Motion |
friction ) | ' bt
4 ush or pu
%&Q 4 P chg?ge

. osition
balanced = unmoving P

nformation
gathered through
literacy connections
and existing background

knowledge. \_ .

Page 1
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Page 4 Dilemma and Miss

for students to
use

Honk for Hybride

Honk: for Hybrids
VOCABULARY

NOTES FrROM TEXTBOOK

fne
af changes
. A push or AVU\\,{:ZV\\ of an object's P. 14 There are many forces that cquse, motion.
foree spoed OF dire Some forces even oppose motion.
motion.
ing place Of
. . The act of changing P15 A force is a push or pull.
motion position. fug-of-war contest, eqch
at pulls objects Of opposite ends of 4 ro
" . The force W{; ofher objects 0F
grovity bodies towar
bodies.

flag and win the contes

wotion of
Kigm + Foree orea’fﬂdb\z\f Tw\r\\z orentes
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" 6::;Q’fo\v§hgn?i repulsive fortes
\ .
petueen 00Ot

jtude acting
e 0f unequal W\a@n\aow\@m’ﬂon
unbalanced F(;\roan objeck to oreafs
0
forees

ifude actia
Two forces of equol W;?\GV(\M obicd
palanced — ° n opposite directions
forces

Page 2

Honk: for Hybrids
ue to the high cost of gasoline and its
° D|sp|ay the dlle ma and MISSIO Ddamagingeffsctstotheenvironment,car
to record.
® Or make cop :

companies are now targeting alternative
sources of energy to fuel their hybrid cars, Many of the

newest cars being created work off of electricity and

a referend

other forms of energy rather than on 100% gasoline.
The CEO of Honk for Hybrids, Mr. pon T Pop,

is searching for a new design team to come up with
something outside the box. He wants to puta vehicle on the market that is not only cost
effective but also uses alternative energy to run.

Construct and
name your balloon-
Powered car. The
design team with
the prototype that
travels the farthest
using only balloon
power will have
the opportunity to
secure the contract
to work for
Honk for Hybrids
and put their design
on the market.
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.~ ¥ INDIVIDUAL BLUEPRINT DESIGN SHEET

palloon ~,
e
straw

7
— i n e
fape

water boftle

LY 4
%;\a* paper fube
cu

v half

CONS OF DESIGN

|
TEAM MEMBER NAMES PROS OF DESIGN

« onlg one balloon for power
« only one person can power
the'car

« looks like a vehicle

« secured with tape on

allparts « there may not be enough

fape fo secure the pie

« looks like a vehicle
o unique design

 not enoug!
secure the P

* uses two balloons

Kimiko

Page 5 Blueprint Design

® Students draw their own sug@

and their team ' designs.

® Ormakeco

. t Desi
their notebod esign Sheet for students to complete and glue into



Honk for Hybrids

E— LTRIALT

EXPLAIN & ELABOR Team number two's profotype traveled the tarthest (2 om).

AFTERTEST = Which team of engineers had the prototype that traveled the farthest?
Our profotype fraveled 15 oM.

Honk  for Hybrids

TRIAL 1 How far (in centimeters) dig your balloon car travel?

What were some of the differences between the prototypes?

ANALYSIS What changes will you make SO your prototype will go farther?

Some. profotypes used two balloons and g

AFTER TEST Did the changes you made resultin a more effective car?
TRIAL2

We are 90ing to use one straw gng
from the “gir pushing out made, g
We'll need tape. o adust our p

How much farther did your car travel this time (in centimeters)?

ANALYSIS What changes did the most successful design team make to its prototype?
What other changes will you make so your car prototype will go farther?

AFTERTEST  Did the changes you made result in amore effective car?
TRIAL 3

Which team had the most effective prototype?

eling prototype with 108 e,

Page 6

Pages 6-8 Engineering Task |
Honk for Hybrids

SUMMARY

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

| learned that the air
pu;hm@ out of ’rvlq\e o
balloon” caused fhe e
Yo travel in )fm%oorvci,o

nd wmore T
m\iegsed the distance.

® Record their

ideas as they construct
m prototype.

Page 8
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BLOCK THAT
BLIZZARD

TIME FOR
COMPLETION

TEST TRIALS CAN

BE TESTED OVER
SEVERAL DAYS

E)AM

Design a gi
made from g
following the
that v

hydrosphere (
referred to a
of soil, sedi
rock. The at

and ice. The biosphere is made up
all living things. These systems interact
(land), the biosphere e with each other in a multitude of ways
that shape and affect the earth’s surface
and processes. This design challenge
focuses on both the atmosphere and the
biosphere.

STEAM Design Challenges Gr. 5© 2017 Creative Teaching Press




BLOCK THAT BLIZZARD S)t)E)AM

STUDENT DEVELOPMENT

ntroduce the earth’s four major systems . Give each team of students a la
outlined in the teacher development :  of construction paper folded
section. Have students share what they : sections. Assign each stu

already know about these systems. Tell :  team one of the four sy
them that by talking and listening, they :
have been interacting with each other

in order to deepen their understanding
of the earth’s systems. Explain that the
earth’s systems interact with each other as
well, which results in changes that affect
the earth’s surface and its processes.

For example, the atmosphere and the
hydrosphere interact as part of the water
cycle. As water is evaporated from the
hydrosphere, it becomes a gas and then
becomes part of the atmosphere, where
it eventually condenses into clouds,
becoming part of the hydrosphere

Lesson Idea: Write down the earth

ANDARDS

SCIENCE  TE ING~~~ ARTS

MATH = ELA

| -  CCSSMATH. | CCSSELA
SOEBI - Creating - cONTENT3MDA2 - LITERACYW.5.3A
3SES12 AnchorStandard#1 RtttV LTERACYSL.C
| ~ CCSSMATH.
ORI PRACTICE.MPS

SCIENCE & ENGINEERING PRACTICES

Developing and Using Models: Develop a model using an example to describe a scientific principle.

Using Mathematics and Computational Thinking: Describe and graph quantities such as
area and volume to address scientific questions.

STEAM Design Challenges Gr. 5© 2017 Creative Teaching Press
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their interactions.

CROSSCUTTING CONCEPTS

Scale, Proportion, and Quantity: Standard units are used to measure and descrj
quantities such as weight and volume.

Systems and System Models: A system can be described in terms of its

BLOCK THAT BLIZZARD

TARGET
VOCABULARY

Arctic
atmosphere
biosphere

environmentalist

geosphere
hydrosphere
shelter

NECTIONS

Extreme Weather:
Surviving Tornadoes,
Sandstorms,
Hailstorms, Blizzards,
Hurricanes, and More!
by Thomas M. Kostigen

® Sindex cards
® ruler

@ Testing Materials:
fan or hair dryer for
the whole classroom

STEAM Design Challenges Gr. 5© 2017 Creative Teaching Press






