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“WE ARE CONTINUALLY FACED BY GREAT
OPPORTUNTILES BRILLIANTLY DISGUISED AS
[NSOLUBLE PROBLEMS.”

L ee /acocca, American engineer and automobile executive




tNGINEERING DESIGN
CHALLENGE




[GN CONTEXT:
UTDOOR TEACHER SPACE

Your school has an outdoor Picnic area
where teachers can eat in peace, or go

fo gma/e papers at their plan fime.

But miny a/ays make this space less

MSOIb e.




Your objec*ive-’ Design and build a cantilever.

Cantilever: A structure that is on/y

OIVICL)OFQOI 0I'IL one ena/ ana/ €X7L€Vld8 OM'ILWOH"d.

(Notre Dame Center for STEM Education, 2022)




Think-Pair-Share

What questions would

you ask to get the info
you need to start on your
design process?

Your o[ojec*ive-’ Design and build a cantilever.
Cantilever: A structure that is on/y

GHCL)OFQOI 0I7L one ena/ OIVld 6X7L€V)0/S ou*wara/.

(Notre Dame Center for STEM Education, 2022)




ANOWN
PARAMETER

o Sys*em will be
modeled with
Inolosic e sticks and

hex nufs.

(

(Notre Dame Center for STEM Education, 2022)




Tape

Table Surface

(Notre Dame Center for STEM Education, 2022)




KNOWN
PARAMETERS

o [nitial alesign

Cantilevered
distance:
How far out

you are able

to hold the

re@uirememt-' Table Surface

maximize the
cantilevered distance

'IFOF one hex VNML as

load

Tape

single hex nut
as load

(Notre Dame Center for STEM Education, 2022)




NOWN
ARAMETERS

o [ime constraint will

be imlposea/.

e Lach IDoFsic/e stick
' Hex nuts on the “base structure” side of the

and coun *erweiglﬂf | tape can be used as counterweights.

(ow ) (ew

has a cost

Table Surface Tape

(Notre Dame Center for STEM Education, 2022)



[ake a few minutes fo sketch a few ideas.

One per Fos%-ht note.

Don't discuss with table yeH




DISCUSS YOUR LDEAS

W4V,

NOI441Z




o Build your Inicnic cover cantilever fo sulnpomt a

BUTLD YOUR one hex nut load above the table surface at a

distance beyond the tape line.
PROTOTYPE S "

o Each team will start with 45 polpsic/e sticks

and 15 hex nuts as materials

tape can be used as counterweights.
Low)(ew ) o You can reoluemt additional materials

-_ o You will have minutes to build

Tape

Table Surf :
DI SHTeEE ® NQX'IL we // *a/ee VV)QOISMFQVV)QVJ'ILS omal F@COFJ

data %

/7\
¢

(Notre Dame Center for STEM Education, 2022) s




ANALYSIS

Table Surface Tape

Eecora/ on 7%2 half shee% of Inalner-'

Number of /arge Ioolpsic/e sticks

Cantilevered
distance:

e e Number of small Polpsic/e sticks

you are able
to hold the
single hex nut

as load

Number of hex nuts used as
coun*erweigh%s

Cantilevered distance (cm)

(Notre Dame Center for STEM Education, 2022)




R[F“E(.\- o What would you do fo imProve

our cantilevered distance?

(Could your o/esign hold one hex
nut further out?)

e What would you to do imProve
L % your a/esign to hold more
A

®
/A
A

[

N

~

2,

%
\" 4
y A cantilevered hex nuts?

(Notre Dame Center for STEM Education, 2022)




BULLD: PART 2

Table Surface

Tape

Cantilevered
distance:

How far out
you are able
to hold the
single hex nut

as load

o Build a cantilever fo suppor* a
load consis*ing of as many hex
nuts as Ipossib/e above the table

surface at a distance beyona/

the 7Lalpe line.
o You can re%uesf more
materials.
o You will have minutes fo

build and then well take

VHQOISMFQVV)QH*S OIVld FQCOI”d dOI?LOI.

(Notre Dame Center for STEM Education, 2022)




Eecora/ on Hve a/mta s/qee*-’

ANALYSIS: PART L . ber oF barge popoile stk

o Number of small Polpsic/e sticks

o Number of hex nuts used as
coun*erweig/ﬂ*s

® Number O'I[ hex VH/HLS coumtea/ as /oaa/

o Avemge cantilevered distance (cm)

(Notre Dame Center for STEM Education, 2022)




ANALYSIS: PART /-

d1+ dz+ c:l3

= average distance Measure from
3 back of tape to

furthest edge
each load, then
average these
numbers.

gl This is the
Tape average

cantilevered

Table Surface

distance.

(Notre Dame Center for STEM Education, 2022)




DISCUSSION

What were the major steps we
progressed through, starfing
with us introducing the design
challenge and ending with our
celebratory applause? Jot your
thoughts in-a numbered or

bulleted list




WHAT 1S THE ENGINEERING DESIGN PROCESS!

FDP Qverview




ASK

to identify the need

The engineering a’esign process (EDP) is a series and constraints

e e e b d o]

/orob/em The EDP is iterative in nature, re@uiring

IMPROVE

and redesign
as needed

RESEARCH

the problem

7Lh€ engineer 7L0 90 bOIC/Q OIHOI VVWI/QQ OI?I/I.MS*VHQV)'ILS 7L0

ENGINEERING

1€ QIULIQY 0 _DE 0IAVAZ Yl _pPropileyry ylegr €

s DESIGN PROCESS

and evaluate
the prototype

are seven s*e’ps o the EDP, beginning with “ask’

IMAGINE
TeachEngineering.org possible solutions

and eno/ing with "/'mlprove. “The EDP requires the

engineer to keep asking why (why do we do it

PLAN

by selecting a
promising solution

'ILL)OHL WOIH), MV)'ILI./ 0I// OID7LiOV)S have been exhaus*ea’.

CREATE

a prototype




WHY 15 EDP IMPORTANT TO-INCLUDE IN-OUR

INSTRUCTIONAL STRATEGIES!
R@S@OH’C% on _’_DID

EDP {eaches us how o recognize a real world Frob/em or need and come up with
mu/ﬁ/a/e solutions. (Songer, N. 2023)

EDP /orommtes resilience as students learn from their failures and continue to revise

their Inroolucfs. ( %eachengineering.org, n.d)
EDP 9ives students the Ofapomtunhty fo app/ real lite STEM skills to their /eaming.

(Gabel 202])
EDP Inromo*es crea*ivhty and alivergemt fhin/eing. (Howard et al, 2008)




ENGINEERING DESIGN: NOT JUST FOR STEM

FDP Across the Curriculum

l

SPECIAL
FDUCATION

LANGUAGE SOCIAL
ARIS STUDIES

[ —
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“THE IDEAL ENGINEER IS A COMPOSITE . HE IS NOT A
SCENTISE RED NOTA MATREMATICIAN, -RE 15 NOTA
y0CLOLOGIST OR A WRLTERS BUT RE MAY USE Tht
KNOWLEDGE AND TECRNIQUES OF ANY OR ALL OF TRESE
DISCIPLINES IN SOLVING ENGINEERING PROBLEMS.

Nathan W. Dougherfy, American civil engineer




INTERDISCIPLINARY £DP

Engineering-gocia/ Studies

R_aise_ﬁ’m_/%_el’m//enge

Students a/esign a device to raise and lower a f/ag,

connecfing to social studies themes of culture and

geogmphy.




BREAKOUT GROUPS

O@'ecﬁvef Work with

other teachers in your
a/iscilnline fo begin fo
consider how EDP can

connect fo your aliscip/ine.




0l Pilot Pen / Assemb/y Line Acfivh;%
wpsf/ / www.canva.com/ a’esign/ DAF Vg VRY [lw, hTP_GlOZ LMAVIM

SOCIAL STUDTRS o=

07 Discussion on how this ac*ivh[y could use the

Engineering Desl/'gn Process fo enhance
/earning in social studies in a World War 7

Unit

03 Taking that initial ac*ivhty and bmins*orming
other activities that make the social studies

unit more infera/isci,o/inary

OLDiscuss the s*elns of EDP-and how i+ makes

an imlnac* on social studies curriculum



https://www.canva.com/design/DAFvgVRYT1w/FBhTpq02LM9V9MVGJ0nXqQ/edit
https://www.canva.com/design/DAFvgVRYT1w/FBhTpq02LM9V9MVGJ0nXqQ/edit

LANGUAGE ARTS 1 i st o e ehen E07
Breakout Session

A 0/ h 7 How can this be used fo exp/ain the Writin
> a 9 FOM,D ~AISCUSS-Now Process to students more Familiar in STEM?

FDP can be incorpom*eo/

: 3 What other types of writing can be
IVHLO Lomg uag € AHLS' Mse incorlnom%eo/ ileo EDP? (s*e?y—by-s*elp

direction wri*ing, informational wri*ing, etc.)

the @uesﬁons on the rigl‘nt

as S7Lar7ti”g POI.VHLS or LI' /_/OW can EDID /oe MS@G’ 7L0 VHOI/Q@ a S*Ofy come

come up with your own. fo life?




ARTS

(/fsing the sulplu/iea/ engineering supplies, *hing about
some*hing you can make that would be used in your
program. (ProP or costume for a P/ay, a scu/lufure,

an im,oromlp*u musical ins*rumenf etc)

Then, as a group, discuss how EDP can be

incorlpom*eal into the Arts. Use the ques*ions on the

righf as s*ar*ing Poimts or come up with your own.

| What aspects of

engineering do_you see in
your area of the arts?

7 How could the EDP
correlate or-be used within

HOMF bl"OIV!Ch O'I[ 7%2 OIF'ILS?

3 How can the EDP hely

HOMI" S*UG’QVHLS MV)GI@FS*OIVJOII
HOMF area O'I[ Hwe 0IF7LS?




SPECTAL EDUCATION

THEN, DESIGN CHALLANGE:
Students will alesign a [orio/ge with fooﬂypic/es and

marshmallows. Discuss how you would ao/afﬂt this

ac*ivhty for these fo//owing students:
o A student who sfrugg/es with comlurehension and

memory

o A student with Autism with deficits in social skills
o A student with ADHD who sfrugg/es with

P/anning/ executive function

o A student with limited verbal skills

f/

[IRST, PRESENTER
WILL PRESENT:

STRATEGLES FOR 5 TEM AND
DY IN PECTAL
U(

[DUCATION

K\

)




yPECIAL EDUCATION

After Flomning for the
ac*ivhty, talk #prough

these discussion Ques*ions
and share your *houglﬂts
with the group.

0l How can we aa/almt this for each of the
students listed ina/ivia/ua//y?

072 What %eaching s*rontegies can we use o
break this process down into simlu/er s%eps?

03 How can we facilitate Iposhtive peer

inferactions for all students, Pamticu/ar/y the
ones with disabilities?

Ol How can we incorloom*e Universal Design for

Leaming into this Iorocess?




PLANNING SESSION

O@ecﬁvef Deve/oP an

Engineering Design

Cha//enge you could use in

your classroom this year.




S0CTAL STUDIES

PLANNING SESSION
RESOURCES

Ol

02

03

Pilot Pen /Assemb/y line Activit

ths-’/ / www.canva.com/. a’esign/ DAF Vg VRYT| w/%B th_@OZ L MIVIM
VG SOnX ol@/ edit

En ineering Design Process

ﬁ?ﬁ si// www.*eachengineering.o_rg{ po ulartopic
s/ a’esigglprocess

Discuss the s*elps of EDP and how it impac*s

the social studies-curriculum.

h_Hps-‘/ /' media.doe.in gov/ standards/indiana-
acaa’emic—s*ana/ara/s—gma’e—7—socia/—s7tua’ies. pﬁ[



https://www.canva.com/design/DAFvgVRYT1w/FBhTpq02LM9V9MVGJ0nXqQ/edit
https://www.canva.com/design/DAFvgVRYT1w/FBhTpq02LM9V9MVGJ0nXqQ/edit
https://www.teachengineering.org/populartopics/designprocess
https://www.teachengineering.org/populartopics/designprocess
https://media.doe.in.gov/standards/indiana-academic-standards-grade-7-social-studies.pdf
https://media.doe.in.gov/standards/indiana-academic-standards-grade-7-social-studies.pdf

LANGUAGE ARTS

P /amning Session

R@SOM"'CQS

Ol

07

03

Writing Process -
h_H si// ow/lpum/ue edu/ owl/ general wrz*mg/ﬂ

e__ er*lﬂg IDFOCQSS/IVJJ@X LHLVV)/

Novel Engmeermg
h_Hlos // www. nove/engmeermg_gé

N€X7L Genemf/on SCI@V)C@ Sfana’ara’s PFUIC*I.CQS

IV)COI"IDOI"OHLIHg QXID/OIV)OHLIOV)S O'I[ 'FIV)GIIV)gS
engagmg In argumen*s 'I[FOVY) fma’mgs OIHGI

COVV)VV)MHICOI*Iﬂg IH'I[.OFVVIOI*IOV)

h*?tIDS //ﬂ V)0I7LIOV)01 OICOIGIQVVNQS org/reaa’//g/65
[t/ 6]



https://owl.purdue.edu/owl/general_writing/the_writing_process/index.html
https://owl.purdue.edu/owl/general_writing/the_writing_process/index.html
https://owl.purdue.edu/owl/general_writing/the_writing_process/index.html
https://www.novelengineering.org/
https://nap.nationalacademies.org/read/13165/chapter/7#67
https://nap.nationalacademies.org/read/13165/chapter/7#67

SPECTAL EDUCATION

P /amning Session

E@SOM"CQS

Ol Universal Design for Learning-
ths-’/ / www.s*airway*os*emorg/ universal-
a’esign-for-/eaming-ua’/—sulplpor*ing-a//-s*em-

co//ege-/earners/

072 STEM and Specia/ Education -
hHps//doi org/ 10 T1/004005991304:50040)

03 Inclusive Teaching Practices-
/':_Hlps-'/ / Www.naeyﬂg/ resources/ Inubs/ 9@

mmer/072/ using-en ineering-desian
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Need fo//ow-up suppor* atter 7%/'3 Wor/eshoP?
Con*ac* us here:




