STEM by Design in Chippewa Valley Schools

By Claire Brissan
Dirvctinr af Coaveer
Teekwteat’ Fafeontian

The greatest gift a student
cin give to an educntor is the
kil edige Ut they have made
a poaitive difference in their life.
Az validating a5 this is, such
feedbarck is o rarity or teach-
ers, especially arriving unsalic-
ited], several vears after grodn-
ation, Bul swch i e email that
Design Techmology Instructor,
Beott Mitched], received in 2014
from Dakota High School alum-
rug el Laowe iclass of 200TL
Jeff shares insights into the
tremendmas contribation that
hig lEscher and career Llech-
mical edueation (CTE) made in
his Fifie,

Bafore wie tell the slory, ket
ene explain a few things: [e-
sign Technolory—called Tdraft-
ing” in the ald days-=is the pro-
gram of stady In Chippewa
Valbey Behoals that provides
students with an in depth, se-
guenced, edscational experi-
ence in mechanical design, We
odfer students the possibility of
Bour fall vears of study in this
area; also a rarity, These days
o compaber and compuiber aided
chiskigrrs {L°ALY allwsume are the
primary tools used..anless, of
CORFER, YOu Are & student in
Chippews ¥alliy Sehocds, 1t b
lomg besen our bedied that learn-
im the desipn process is incom-
plete undess i is aceompanied
by rleh, hands-on experiences
and exposure to advanced tech-
relogins that suppart the De-
sign-Build-Test philoaophy af
ocur teschers. Therelore, fabed-
cation hins been n part of what
wr plfier far many years.

The eost advanced stwdents
in oaar 4th vear course called
Kesearch and Development
(R&D) st Dakota High School,
hsve mecess to a new and im-
pronved fbrication Inb that is
bigger amd better equipped
than anything we had to offer
when Jeff was a stucknt, Inad-
dition Lo bagic hand Loals and
Eabwrlcation tocding, teday's stu-
dents are exposed to eomputer
progprammed and contralled
equipment auch as a state-of-
the art Hans CMC mill and CHC
lathe, plasma cutter, nser out-
Loy, wekling, ard soon to be up-
graded 3-Ib printer. Yes, 1 did
sy “upgrnded -1 printer” be-
catse gur design students have
hiad aceess to 3-1) pristing for
over |5 vears!

‘What Follows iz [rom Jell
Lowe's etnail to hls teacher,
June 214 (7 years after grad-
uaticn): *I'm mow o graduate
atudent at the Universlty of
Michignn, working on my Fhid
in chemicol engineering. 'm
working on deveboping commpa-
tational models for napopar-
ticle formation and I'm hap-
ing Lo become a professar af-
ter praduation. | want to tell
you what & contirmous inspi-
ration il's been {0 have you as
a tescher in high sehoal. 1 cer-
tainky kad & leg up on other sto-
dents durirsg my undergrad ot
Michigan Tech. More lmpaor-
tantly, though, what 1 learned
in your classes still benefits me
today, [ think back o all of the
projects: tennls ball luneher,
tretechet, pneumatic vehiclos,
baal regatia, and so many oth-
eez. Each praject helped me to
o out=ide of my comiort zone
(mal being as good with my
hiareds as [ was with my misd),
and they all helped me to learn
whinl engraneering is nbout. You
wete a greal teacher, especially
with your enconragement when
my project ideas were mmuch dif-
Feretd [rom my classmales.”

“As an undergraduate col-
lege student, [ finally had the
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Dakota HS alumnus Jeft Lows (class of 2007 is now

& PhD candidate at U of & researching new battery
technohagies. About his high school Design Technobogy
exparience he says, “What | learned in your classes still

benefits me today.”

oqppottumnity to wark inindustry
and see what i wns like to in-
Lieraiel will athirs in Lhe work-
place (just as you deseribed o
often in classh, It was s preat ex-
perienee and it showed mie the
bmiportamce of edweation. Be-
fore thi= starts to zoand [Ake a
scholarship essay, [ want to et
ol know ome more thme that
yoa) have had a great impact on
my life.”

Ferhaps vou're Lhinking
what | was thinking when 1
read that, “Wow!"™ No matter
whal Lool we use Lo meEssure
effective teaching, £ can't ged
much betier than that, To be
suere, Jetf was fand isha grilfted
student. He describes & con-
tribution that career techni-
cal education makes that is
seldom scknowbedged. bat of-
ten the cornerstone of great
CTE programs; the tremen-
dous benefit of involving the
academically
gifted in rele-
wanl projecls
and project-
baged lenrning
(PHLY, The sle-
FEObype Bolme-
times AsE0C-
nked with CTE &=
e i whkich st
dents are hands-
on bearners, but
perhaps less
academically
talemted, What
JeElf helps to demonstrale is
that all students bemefit from
CTE. SBometimes the less ae-
ncdemically motivated student
fineds pedevance in CTE that an-
gwers the age-ald questions,
‘Why do 1 hawve to learn this®™
or ‘How will | ever use this®
Other times the suteome s,
aE Joif describes T always ox-
cedled, bul | was nol as good
with my hands s 1 was with
my mind. The program en-
bl e B s modine (o m-
fortable belmg upcomboriabbe,
going outside of my com{ort
eomir, and learning new skills

o
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invalved in creating with my
hands"

Axa follew-up Lo Ehe original
emall sent to his teacher 7 years
after gradunting from Daknga
High School, 1 asked Jefl Lowe
inow a dth vear PhiD candidate
researching new battery tech-
nologies) some ndditionm] ques-
thons:

G Did the Design Technaol-
oy pregram belp you to decide
sl yow wi bitesd Lo foeias on for
Foulr careet?

A: "Maost definitely! That
waa my firsl sxposune Lo what
engineers actually de. Many
studeni= don’t even get this
kind of pxposure in college, ket
adbome high scheol. T was able to
learn collaborative engineering
skillz as | worked in beams Eo
bulld and test engineering de-
vices such as & trebachet and
u pneammtic-powered vehicle,”

G Lhidd the experience belp
you make hetter
semse of how knowl-
e bexrmisd in core
academic classes
{math, srience, Eng-
lizh, social studies)
applies In the real
weorld?

A" Yes I remem-
e ape instanee
very well. While
testing the pnoa-
malic Lennis ball
lannchers we lad
baaitt, Mr, Mitchell
azked eaeh of v bo calewlate
how far the ball would traved
based on the amount of air
pressure we put in Lthe lunch:
erg, [l seemed lke a slmple
physzics problem: air pressure
retlates to the foree delivered
i the ball, ared foree relates to
the distance it will travel as the
binll s being palled back to the
grourd by gravity, Bul my cal-
culations weren't even closa!
With the help of both my de-
gign and physics teachers, |
learmed that there ey be other
factors at play such as air re-
siztanee and the amount af

Budding engineers, Rached Zaprawa and Kristing Stojanoskl
use the laser cutter to create a8 wood, goar pratotype that

wi

ater b= fabricated out of metal on the CRC mil

Beth

aimns plan to study mechanical ENQMeEring after l;'-EI:LIEItll:I'I a1
Kettering Liniversity and Lawrence Techralogical Uinivarsity
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The fabrication lab at Dakota High Schocd offers advanced Design Technology students
Haas CHC lathe, CHC mill, plasma cutter, welding. laser cutter, 3-D printing, and more. Lab
technizian Pat Dinun2io looks on &% student Mike Serra fabricates a part an the CHC mill.

“ wanl Reseéarch andd Developrent studants 1o thenk
differantly; to use their own resourcefuiness. This is the
mast Important part; the intersaction whare dasign meats
collabarative, creative innowatian to solve challenges,” says
Scott Mitchell DI':'EiI':lI'l TE'Cl'II'I-.'Ih'.'g"' instructor at Dakata HE
shown here with current student kike Serra. Mika adds,
“Each course im tha d-year program, has tawsght me mare
alout the design and manulacturing process,

timee the foree was actually np-
plied. This was cne of L lirst
momsenis that [ realized just
how complex real-world cal-
eulaticns conld B, bud how in-
tereating they conld be at the
sams time, This drove me to
gain o deeper understanding
of physies and meathematles.”

Q: How important was the
pmphazis on projects?

A: “Projects are what al-
lowed me to develop my com-
municntion =kills through
teamwork, my persislence
through failure, and my an-
derstanding of real-workd prob-
lizens by meeing i prarpeet Lo com-=
pletion.”

J: What do you like hest
benst nhout your work ofor
atudies In which you are car-
rently involved?

A: T most enjoy interpreting
my data. 1 became a chemical
engineer beeause | like trying
tonpply math to real-workd sce-
narios, al that’s exaclly what
1 do. Attempiing to decipber a
trend that governs how phys-
ienl gystems interact is wery
Interesting. | alas get to draw
pictures of molecules, which
nllows me to be maore ore-
atrve and less techindeal. How-
ever, bedng s FhD student pats
m unique stress on vour lile;
hours can be erratic and an
important part of your job is
to comvines others in your field
that the research you've been
completing for vears ks mapor-
tant, which ean be doumting

Gk What &= & bypical doy like?

Az “There |8 always somse-
thing to learn, Typically, | read
i paper in my field and try to
appdy 1L Lo an aspect ol my re-
search, or use it to help me bet-
ter understand my researche |
am in a eompulational lab, s |
rumn simubstions to moded the in-
teractions hetween molecules.
1f 1 have data fo anabyee, [ am
thinking about different trends
that [ =ee.”

J: Whaot sdviee do yon have
for a middle o klgh sebool sta-
dent?

Az “The most important
thing you can do for yourself is
totey as meany different things
as possibile and not alkow your-

slf o be manipalnked by what
olher peopli think af vou. The
Latter 8 difficult because in
middle school pnd high schocl
thire is pressure Lo 6L in. Bt
n coflege and beyond, you're
rewarded for being different. 1
studied SBpanish in Costa Rica
one gummer and [ worked at
Cak Ridge National Labara-
tary in Tennesses on an ar-
iilicial retina praject. That is
how | decided that | wanted
to do research as & gradunts
student. Above all else, having
great parents, mentors, and
role mosdels has allowed me to
bieome the person that | om
Lisclay”

Eoy now you can see thak the
Design Technology progmm in
Chippewa Valley Schools does
much more than just teach
the fundamentals of compater
aided drafting, Whether a sta-
dent wams to be a CAD de-
signer, any type of engineer,
wark in Phlb level research

Fike Jofl Lavae, or branch off
into MU machining, rabal-
ics, programming, or soms-
thing lse entirely different,
they bepelit fram this pro-
gram. There |5 a good peason
why Design Technology is of-
ficially recogniosd s a STEM
prograny It clearly ntegrates
seienee, technology, engineer-
ing principles, and math. Both
carvent students Hke Michaed
Serra and past stadents like
Mitch Kelps, say they find the
EXPeriBneE EngaEing, relevant,
and one that delivers benefits
for years to come!

We meed inncvative think-
era in all occupations — peo-
ple who collaborate, ask good
queestiom s, and toke cabeudabed
riskis — to find new solutions
ta challenges, Research sup-
poris the nodion that every-
ane needa to became skillful
at “design thinking." an essen-
tinl quality af innovators. Just
as learning Lo use the selen-
tifle method 1s mportant, the
enEineering design process is
& beneficinl addition bo Lhe Lool
balt. for all studersts. To bearn
maore ahout “design thinking”
you may wanl to read Tony
Wagmer's book, Creating In-
nivaLoTs,

T amore caboeed Boe “evgi-
mevring desigm prosees” eheck
ons aciencebmud i org g
merr - B ginceTr-
inr-denign-provess-stepe sl

Coambhinged, Chippews Valiey
it Dkt High Sclools hope
Jimer, fudi-rime tenchers in dve Jhe-
wigm Tirhnology progren: e
Mtrchett, Al Riobder, Srson
Youmpblond, mad Jomo Walter,
T dpwrm more moudt £iés pro.
gran for amy of e 1 dilferend
CTE programs we offer) go fis
chippewaralieyschnols.onsan-
dlerricicfe
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Anchor Bay Schools

Armada Area Schools

Center Line Public Schonls
Chippewa Valley Schools
Clintondale Community Schools
East Detroii Public Schools
Fitzgerald Public Schools
Fraser Public Schonls

Lake Shore Public Schonls
Lakeview Public Schools

L Anse Creuse Public Schools

Far mre imbonmstion about CTE, aombasct
Scot Palmer at 5862283488 or spalmeniimesd.nel

Macomb Intermediate School District
45001 Garfield Boad
Chmon Township, ME 28038
SH6.228 1100

For more information abouot
thie MISD and the 21 school districts, go to

www.misd.net

Mount Clemens Community Schools
MNew Haven Commumity Schools
Richmond Commumity Schools
Romeo Community Schools
Roseville Community Schools

South Lake Schools

Litica Community Schools

Van Dvke Public Schools

Warren Consolidated Schoals
Warren Woods Public Schools
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