Engineers do it First
Scott Foerster,

Assistant Professor of Engineering,
Howard Community College

251



St aars o' oSS0y S0 Soa 50, 4555 Fr0e D as500 oF St aarat [, Ao e O ot oty ol m

Abatact® irodscton 10 Exghee fig® corrses vbodic: 3 onbersiyes ngre pogan s, projects and ok B s
Adprulkges #ach 3 24 WoArby 7 3ot 5 D D0k, materB L and room s are keqotaed. Comm v iy Colkges don't
baue the regonrces, gEders, qEdIE sEBvE, Svdm itpk prok ssorz 3ching te conge . Thk paper EE the
probkms OTE3cking"Itodictor © Evgliee deg® StaCommy vly College . Eangees hattmiy ope e vk dp okt
can be EIgQkt D TREkM 3. KpOposes 3n &X'k N3l 388 £ame itpDCEEL 35 Wk 132 e nalgRadhgaysem. i
Ivsplred by DY, make piadke rpace £, wkbooks, 3d wkbers by, 1t2BE Tom 3 wew iarEtue otpEyeg, dolig
thlnge Nrst, dezige 3nd probkm &Lk " htodrcths to Exglieerh g b where stade wts kan "Exgliee 5 do it
Fret®

Culine

Mar@tie Prookm

FEZimas P DOkRM

Ope v Ended Profe ct Aotk m
Colrge “EIB_:EITIE it PobkEm
Ite ral G Ed kg

Eik malazzeszme it
ik ats Mext

TITA M3 IV A Prodany

The CAre RtEngheerivg saratues 3k “App ked Sckice”, "Sole Pobkms®, "Meke Thivgs, " Dezigr ™ 3id
"Engheers belpshge te Frte " Dothese war@tues wok? Howmay kids s3y ey waattobe 3 e aglie e ?
Who ke ey 3z b "They (1t ceIeda vew wie with cabor and v meBlorcopper” Oy Ftcomm v by coleges
do stdents decBe an enghes digmor tat s vot pass 3 abeb @ pce me yttest, warto moue kiobs 1p
anddows v azoned stdb, akeady bae some otier vwde gEAEE degee (ke phy ks, oranch ech ), orare
ciaksged v ome way

Evgleee = e bk abazshezz mbasle sz wond @26 whe g both clievte 3ed coztome & ane othere pglyeers.

Dociors 3id Bung & Iverac: wii the pabliceue i day. The pabbc 135 3 £000] 13 Mate SrEocEE dw i most
OCCApEtbas. Englieerivg draws ab Bk,

Wby are'ton mentyaretie s work hg? Look gt te Fongl. The 828 woid proukdes a0 abliby © estiarate:.
Retah hgTeziman enresked i enghes dig 3tbn nye ar schook b adiere st obk ctie thay expBinig
englieerhgio e pibl.

k-12 "Trust Science" Narrative Dominance

The LS miltany pratered D wok Wit piog okt @ther g e igheers dark g, Exglees & be o ged o bz,
potsockt s They we B afthersops rechs or Bck man@gers. "atad PEct:" domhaed e evglearkg
prokzzba. Adelberge deckln D begl pomoteg Evghearing Sckace was made deieg the creathy ottie
Naton 3l Sck e Foridaton (SF). Thie k3s beey 3#nocess, Evgiearhg v i gEdr how drop o T be come

phystlt. Less prstglons colkges otk 1P hysks hsead ot Exgieerhg. Piysks b cheape reasker o satrand
can £Abe the effbk yoyiasse am ey tdemands of mode e acon b N

The =12 Mt 2ok wce® vargtle zpires edo@ton atdecon 8ge s magc, ezl e an nnde s dab ke
thbeme andpomokes the "sekyticpocess” Tik yamatie does crege 3 pabletiatuok s orapr e eseanch

hfasmch e . Ciagigth E wanidbe dawgeron s, The 9p D weey 3 veeded "creatng ek ittt yamatle and the
B2 stk gacken e ilamatie 25 oM Gk v on e Shoniders ore pg ke dig.

252



The Technology MNarrative

Engleee & 13c 3 red|dangerothe com bg techy olog ki, Exghes dg Techyokgy progams 13 eal weed, They
proukde 3 ca kel pa iy bede sy techyokgy and e iglie erlig, They esEb kb matnal espect Unbrage i
cATE tenghes dig samathes binrthe @ sglee erigrechs k@ detictb.

Totghttil, mostoo kges 3 etherbotsed o engliee dig sckace o @ igle e g techokqy. K-12 3ud

COM MU ey cokeges haue both . Moetorfthe ks Bton proble mE bedes ¥ comm by oo lkges 3ed n ryear
sttt ez e EtBecanse oftechhokady 1arEtue probkms. Fol ryear bt tons belkue k12 3ed comm by
coleges don'tmp kme it the “creg sok T i@ratue, i@e DSl EchicEs and B canotsmy Be oy
Lapporte ig keering $ob i,

k3t Ethe Bchvolgy iamatue? The kdvstialane, £choizBe, Bch kg et ceridcato, appres e, mare r
A pathoz cay allbe imped o ove yargte  "0Dozomethng ©r1Syeas” Become 3y epert Bipe feyce
ceIesexpertts  Thl B aotar e sgeering or creating ek oleT 13 mathe.

Engineers do it first

The dezige requieme i 07 3n enghes dvg k@Matoe are:pot loe vteg” ntie rightoonext, 23w Eh be e el
‘cred® sokoatet 3rd Ech wkbgy® KarEtes, tor 3 bampe retbke 3 che ypkalgude brale igheerig oires,
andbzere igleerhgproject.

The "0O0 EFIreT s amathe emenged wkle £k g b0 the nglee sz of "Dezige” and "Sole pobkm s @arEtues. tk
the TaftoTsmdenE aaferk g throngh pocess withontreleuanc:.

nkat k"ML
= Hextesds andma ks tirongh te grovpp By D oesguitexpbig
= Huaies lQuoEec: 26 mAch 3 & Npe rkac: 3nd e ipe e,
= Hcredtes hepiEtos i tcartiappes b edicatbywher e ®acke rsays "B ke me.”
= H#ets the sBJe 03 empiask on kpeab iy 3d docime s BEtha.
= HEmam ks bioodesige Sede vgleering probk mo£olleg vers o techs BBy probkm zolkg.
= Hcan kad T the ok e sargtue ot tie orkes, rimes ® 3nd expe imert

OgkIng the queston Who et D o ENEF" es@blkbes the onmendy of enghes ig: RESPECT.

The flli@mathe k PBy — Do it Flrst — Dezige — Sobe Problems.
Tia F a6 3 Pr alan
Respect wer=sus Expertise and Experience

FREZIM3) exghes & 3R cippkd by the K-12 1 3r@tle "experk v ofeaks expe e and 1 0m3e i espect”
Today, et kand, diectexperk s E expe isbe, Experice b oow onte by g@bed om £ maGtbe. igao Qe o3
b3ue 3z machuame 35 expe ke, The onder bar beey BUerfed: demo istrge Respect b I some Expertre 3ud
the b rewa K Wt direct Experkencs: . The CATR bey Meskman e igleers eed Dbe EAgit b Rezpect

Fush off wersus Pull Up the Educational Mountain [experti==)

k=12 EqQUres stmcor expertse, AvtRCrippks te semmotuge dee iFkan g tate e none & s@amEly bon
WL Forexampk,3 frezkmas £an & Beked wkh baiding 3 Dy obotbogt Oee pe Eor decHes D desige te bl
They ke [elr et B2k £ Mid 3 bnlldes e expe torbecome 3 expert

ME Ny e wgheerlvg progrEams combatt b it “scanoiding whick menely e lobce £ edycgton expertse @her ta
ciakige tSeathidhg homoge yEes, pal cove itbet e creatliy 3ud prouides ot e skl otier tia

exhanstyonrse wdoyonrbest

253



Wikat Ethe alersate ¥ Meetthe world az ftprese st Hee K. There ane Doy bogte. The e 3re 003 Dottkes, P EK O,
Patitin the wakr atach the motors asd @diocortmol. Ce gk an o time |, foctonal, attactie deluerabk . Ean

epgieeerkg renge regpect Modery aduestires ae ok ple explogtoss . Letthe projectd id=ae the conest

Evglvee iy qedecatbon m agt become comorabk with preh bgstmde sl offthe mone @i kD ok yowe waterz o

both stnde vtand €acheh avd kam kgtoswim on thelrowe, Nk k3ue ©E3ch 3gahst te B-12 archelpes Ether
than kuegge them. Nk ke 0 peue rwok bande rand wee ko thae oarstwden s e baue O regrtdolg te

project on mebe s, Nk mystwear the clies throject mavager b3t vot e sdests eiglee hig 1at
My problem wersus goms [Fimidity]

How does an engheergah e respecttatwill atact buesimeytwiey wobody eke kiows? Fte e agleercalks
the Irow s pe 0031 ECK oK N oW kOdJe 3 pobEM®, el WIlbe ko (wesme vt Exgheering will ioth3ppes. The
FMpE 3nEwe Tk D0 o8 FakE. " 13m golkg T e e yon by b dig 3 @9k contnole d mode | bogt o time
tiatworks avd tw il bok gongeons ”

There 3re thge paths an engles rwaks. One bk e path otes ok lng expe tke . Thk b te prblic G of
englieerhgand EoptornFe i TEF the 12 edncgton mode £, Bat B sotte toes of englieer g, The fecoid
path b exphoraton, kam hgabontsome thivg h3tw Il mproue the specks. The th 0 b Barlog wiat o doez't
Kwow, gomething vew tothe e iglieer.

Foraw exgleeer, expe iee £ 3 e g, mome y@ iy copgeq e e thiat diegppeae ar 2000 38 e wextankiow B
Bokked avd techs By e Bke oue . Experttre b aotthe goal semice ke goal.

The Ypkalqueeston Mezhman englieers 3 arked (LSt ype ofe g heer doyon WaNto b7 pEyE D te
WIDKg arcketype. AIm o te ue iy e ngleee Twlllde sorbe the bk by te Irrok b 3 project ¢ak s, Sipport, ez i,
EFthg, Mpkmey &0y, poDhpe, m3nagem ey, The poi-ehglieerh g pablic expacts & xpertre demons@ton.
Dowe WD grad 3k & eglearing smde vt thatwllon by bok orobe v the el they bae fome e ducatnal
o fued expertise . b StEtos = Badge BnlkdigT

Big wersuslittle problems [scope]

by letrodece bnge pokctbzies hDTesimay e igheering conrses? Mostiviro ewgliee dig &1k de soibe big
probEmsz and the v 3z stide v 3 projectsach 3 "He e b abadd ofpane: balid amode [car” Stode vl cannot
cob kect te smalpobkms theyeyvconero tie b ores dEcirsed,

k=12 buez reTectbus that sartwith "l ke apeobkem or@eEh g, " [hae 3apebkm ©Aashd', " hae 3 Bk ot
expertse * Mowe of te s 3re ewgliee dog prob kms . Exgliee dug prob kms are ot ide of onrm bds . They are
stim bl d fpox . Some dre mall, some grow Erge 3d e s gl ene nose

k=12 doezy'tike poblems. Probkms exEtonky pale dto sok does. The seductoy orsoltbns, the mpata iy ot

probEms, the bRNSDM g Of poss bl oo s, avd e @taabatoy oTesthgar e gy brees, Bost
m bk I ke the paly 3ud tmstaton apobkm trigge &. FESImay quokd pobkm: eiad of Thding exngliee dig
Isplration v them .

Exgluee Ay gpmobkm# geeds are diecouened by ndbideak. Mgt emak smalland are o d mme dEe 1. Some

grow) . Some explode tomavy smalpobkms. Docame s Bog the process, collkctg athcatons, & scibhig
gtempt avd Glre sympoms rezo ks b 3n evgleerbgm d. Trglg to it 3yt kg o3 big probkem deslge mod
contize s stdents.

Fesling succass=s

Ma vy comm v by colkge evgliee dvgstode st b3ue experkescad bk vamow g Bliere, They baue sote xperkyed
motu g, coede kce b lidig £ csess.

254



Mozt ntrod action 10 englies dvg cErse s baue 3 gk pokcttatallztode v do. Bues bnge coleges Witk T00
stdent, o tem all kooe project Some omcEIl Bbe | the whok e perkyoe 3 competition . Com pe th
prodaces sycsess Bra kdndmiavd 1alere rmost. Thls sppose diy mode b competttion v the realwond. v k3l
Kk decon@ghg ©allbnt te bestandbgh st

The atersatue & marny amalld ik gt projects, tiree £3am membe 5, smalker scopes, bwe rexpe catons, 3id
smallsncoeszes with evomons cekb@tons. The poblkem b sotm Vipk chole: queztos on k25, The probkm b
thiatwe only cele bk mykpk chobs queston &t svccess. Ce kbEtoss cregte Rezpect C3w we ogan e
engleerhgdepanme it D kb @k the dezign of Azcrew?

Failure Respect

The karde stpartor engleee deg b ke pleg stade it Thd splatton v trestration andpobkm s, The second handest

gl eackhg stmdest bow Dgeverge Regpect v the Goe ot@ e Tie 2cetk Bachhg et low D
docame vt @linne.

The goalof Faly e Cav'tbe Dowe docimertaton b o estblbh enongh Respectthat others dov't Sttemptio repe at
the GIE. Typkaly thE equires exhanston of tereet seanche s, tme and nsplaton. Ay oo r@lity or 4mid by
Wl tEctmone & igheering. & 1 espectw llbe ket

Likeand Tirnidity

FEzimar are oty motugke dbny socBlcon ectbes. Ndotcae Wiy de scrbivg evgle erhg £ 3m member
reEtionzhipe, moet £amz 1allgpan. The yeed D cregte zocElooryectdon s may cr e priorke s hatcomp: & wih

the |r|I'E|EI31]E|g:lEE.5DI'EE muEtbe tlﬂl:lTHEEFIEGT brtwihe b epe Mowe 3gree T Ok EUEI,ITHIQ. aid 2oes mact
b 1ok of P £psect q@lve d by wiork g B mog b d ek pce £

St bl Wy D [0z thly 8 ede baed solvtions by the Ho12e Mok woy achedype @ther tay ackwow kdge te Ke
ardbe |Ked fedycthy. HE IEE’EEEEI’I{‘D ok, 'IIITFII'IIIEI'I'IE athe rthian gi:li!:!: auertem, D £bw dowy 3ed Bwond
the FII'III kEm ljm!l'l!ltllall'!: Withontzalnton , D £hk D the Tziation’s IZEEFIE"EIIZI hd |IE|:I|IE1III the re. Teams
don'tao tiks. Ind Uidhak do.

Mozt am actu by b du ki3l act by, The team agpect B compark g, Mg, stegaed the s iegotatg bow to
£plit sp 3gal. Separatng ik from |reqeies be hgaccontbk andt@spak it ke one oTthe most mpo it
engeerhgetiicand ezpectbsves, The matrig oftesiman b har Dbeglowith Srgethgthe ke and be lked
tm i by o3 e

Slackers

Engleee dygedicaths gaEding oue uahes thoge thatcan conce vtrateean mom books and 1 de n@ nes those that
kary uertaly avdcan £hmik comp kX op ks Daovndbytes. Thl b exp e szed by the saylng "o s de it be oome
hEtricioE, Batdents end vpworkig Brc stderts” ThkE E gy Doomm by colkge stidets whowilener
taksterwh ac.

Sbck g Ezvez appear mmed Bl At kastiahor all A2 stode v k3an om te cBez cokectle mivd @ther
thaw Tom the ®acker. U ique projects expose th b pa@stcal vgliesz. ThE bas tobe spa pos fue by Tare £ Boke 12
o commankegio e, Tak abont the otherdange ror™ kand o work with * ide vty 30d e kb EE comm kg or
saccess. Bk commricaton wkk docamesEtos svcce 2, Both 3k keededon 3u e iglieering £3m.

Thie bsve B votzoled by Byers Brgge Bt oreve v Jobvzon 0008 00T I ke ws. The corue s thd | 3pp pack
tatcreaesr sbcke g aud e i3ad Dwo K with k2 tobe 3ddresre deany. Othe ke stmde v Wil mmedite iy
be: qln Bbse I0g the m#e Le s and drop ontoTengeerkg.

Tia Cyat Ertian' Proyd o0 Prod ani

255



The gqray e abewies y Opey Exvded 3nd Caveed Profect has Deey opagiyexpbedand samed. Betthere i
Hllg wtotcormzion. The deflultdon wwed he e E:zdes® chooke among auane iy of wewiod prjects, prject
e yeue rYh Ebed @ wdess mprogeme v, 3d kEmciore gade om 3wl cekbEe sice s,

Inspiration warsus Cont et

Edvcation rezearch kas shown tatstdes s wak away tom ops ke wdedpobkms wkkmom heplaths aed ks
covENt ItE 3saratie probkm tatstdes s dor'tuaie the hEpEtba et ater gadeaton. Evgleering B T
Whe conertand dp Rt eme ge oge e K12, conk vtuolime , avduane dEcEson: ar mpoaet. Battey
diecon @ge kEplEton, The cOmparko s [vubed by compe b Ep e only @ ®w, Exglieerkg b3 D e abont
addivg badk te hzpirgton, potcon i kg k12 expectations.

Exglies ligp ok ctaad g tp Al e b K-12expecatons. Bope e kote 3nd 202ige omewo k o core it
tiatseems @edom Dthe stede nt orapport e £gk profect thate ve no e 0o L. Ne e r accom pliche s te
hspirgtion obje ctues oTan ope epded project

Tl b dobe becanse te B a0 mode b rgadg hzplEton. The kextsecton popoges oW toda thE a3ty
hzplEttn can be gEded (1t ke v the engleerhgwokpBcs  t ogh proje ctma sagem & § tacco iablity,
docamevi3ton and preze igtos.

FProjedt Management wersus Contert

The TRziman englies dng cBrs veeds © gle Apcovert (ETCDE shonld wotprese itthem se beg 3z expert.
FEsiman keed D diEcoue roonk it temeebes . They veed D be trced D Ean o thelrows. hmcoe siond
poktovtoptions ke 3 pojectmanage T

The projectm a3 3aqem et Fpp 0ach WCoiFes on docam e yvi3tion , 3 spane vy and aoco e bliiy. The
docameyE3ton equiemestcege s 3 conrge mavageme it EXne smIBr o evglee rhgecopoa@tons. The QoA E D
kod dbdak aconabk aid cekeb @k Bam svoce &, DocamenEton o #Artorpe eoial, avd tem mowe
T Eam pEseri@tions avdeam docamev@ton . Pe moaal sz s can be with beld syt the Bam'z wok B doe,

MR erials and Fadilities

Project weedspac:. Space B womaly crededby demosstathg keed. L3ge pok oE tatcreat bl of ke,
duzst and debrie can [nsthy 1aciikes.

Facllbe £ car onbybe bk zbwir. Eck nalmorey andqEeE somalky licrease exktngs oo 5, They dor't
Mauc: s#artip progams . Faciites bae D be bt ow by ouer tme om wiatsmdests kawe be bid, Tom [k
anddEcads of othe 1 deparment.

Ope: b & idedpofect dow'tTh e K12 eficle oy e cpectaton s of kszon pErs, makrat Etr 3nd onde deg of
makrEt dedygthe zammer o rihe e ytire year EMcE ey e xpectatons kImostopey eyded pok ctestins Bsm
andcanze wh ke ckpiavtkpanciases. Forexampk, ope s e ik dpok ol amays huale fe3 ches trmaterak.
Orderleg m3kr@k requ ke 3|asticatbn, 3 probkm sEEme staed contHes oe respe cied by the lsim oo
Orderlvg makr@k tam orbm otsicsess tatl mized Fallmae @k 3e ok eddarkg e sammerboy te
hstrcor.

Scafolding wersus OIY Uniwersity

Project scathidh g br 3w e xoa e some eug lee dygschook e D kotire siode s, e them © proehare text
bock#, 3ud me ete pe ritre o xpe cEioN s . Mo deus opme vtor i@ d-se it lear kg, sk mmieg, eeed O ko, [1Eth
time , ordezige byl Bk are poss bl Scaoiding kb 2pEtos, d oo i@ges docim e si3ton avd et te
exampk of #Ardeg tom te begllig. Stade ot don't ke © wda sEtegpotad te b reus ge englieer
backwa dz ar wellas g he: riomMads.

256



Scamoldivg de vk proorwok docime vgtor exkt 43t iaF Dbe kue @0ed . Some Colkger e [bergk i dekE 3l
docimerEton 3tk reach semeske (2 wok. ThE ce ez an teeth B30 vvdengron vd docame y@ton sysem. oz

O pee ity comp by hoRases, This cR IR 3crppiig wegatle ke dack bop. SEtodhgderk s leziman te
opport viy D we stk wkh the st over, catcd ap, orrepeatprenlons siccess deck ions tatallesgle ers weste
wih.Sathbbhgdenkes reshman scope avdscak experk wes tatmode @k K-12delsons ofg@adenr.

Maker MagEzhe, O Un Ue By cocepts 3nd Hacks rspace saccz££ef 3k #eag e opey ended project
anche ype . The £1Q0atre of 3n U3 ra®d Spac: member b “3ch, kar, pary” i vglee rhgcolkges dor't
embrace ope » & ided projects, tey willcovth ve Dgow b DY spaces.

Definition of Succass

The bigpobkm @Matle orces 3 e deiMion OF s1coess hatonky 3 kW c3n 3ch ke, Exghearig b abont
follng the Fmalpmobkms 30hg3 path otz b e gscope, Dot s and £abaysEmE, 8 £ aggesed U kdialgaEdig
metrE E"prshing the project omand . Cekb@teg tese iy £ ocesses weekhy b cBrs b aozolve b wece z2an).

Context

Project don't haue 1 be competitons. They can hohde sokcs demo, fembe, reue e englies dig, at,
mp oUkg, pRteg, 3ed e i, The bestproject conk st foulng 3pobkm deMied by some ore ot ke te
Introd action o enghee deg class . someove cabkeda dient. Thl redices the veed Drthe ke o wear e

Cle bt CAFomer, profe ctmasagerand epghee 13,
Good Client=s

Areshman englieerh goBEes woks bestwbe s cleyt ae ok ide te cReroom . ldea by these am @ pgheers Iy the
commu ey, How-engheerbgeliests ae a ototwork. Collkge apport #afcay belp e woways:edvcge won-

epgleeerh gl vts avdbecome clieyE temse be s,
Tira Course M e Tan &S oy an

MEaagieg ope b & kded project v 3comm ety colkge EdmcIit Reside vtale igheering colk Qe & with £0coe 111
opey exded freshman project qow 3ce ki were |4 aidsen e me v e siman and fop hom ones . Creathg

thir co kare 3ta n:-:-rnrnut-,r-:::-liege In EaEtby rom the workd k3ar bean mpm#hh.'ﬂﬂllt&ﬁ 3tk bookr and
WK e by o b change thi

Engineering Motebooks

Enghes dvg sokbooks baue sotmoued i the ekctonbcword, avdmay veuer. The hspiaton gaked tom baid
wirtting com plime vie that galee d boy wi e boa d writeg aed word pocess g,

Inthe Momert wersus After the Fact

Shdent Wiyt the engleeerhg vokbook o 3o deuks . They D Witk perect ammanes or kpork.
Thi elmlaks 3v hsplation gale dbywiteg nthe momeyt The vucer@hly g, te m ke detll, e oy bt
£gu e toe cleoy Fton 3lEation degppears wk s capted v te mome vt & svmmany & a3 Iy of bet
opporty wites and bt lbm gtos. Witteg v the mom ey torede s mone polvme , be terdes g, be ter pobkm
FOUINg, kzz pEy, . betere sgleeering. The reasons brwmteg v 3 e vgheering vk book baue vot charged.
Wnirith g e @ voke ook CredE £ 3 eXE k2 ion of te bEh.

LMS

& Learsivg MawagementSycem LS & a3 vsen ool The pobkm b tatal LIS hbmaton & contobed by the
college . Collegqes kick stadewts ontor te LIS tor wot paydyg e Irblle . Cokeges dek® ol conrse bmation,
mak g DIy el By porbolios mone d it Neweropes soirce LIS sysems (T30 doe Im b Sk te

257



colkge's stor@ge uolime 3nd backep rsres. BvtaBm e i the sident iofes. Coleges will peue rge 1p tielr
oWl ke £k b, e eForship, 3nd renge contolof lobmaton.

W ki wrer ity

NkBspac: ias chavged the edwatbalvaretue. Covestl polebed trongh exth i Brm and kose cowzersis.
NkB£pac: repa@k: ifomaton Tem i oga E3tor. Rdeps vz ke A o feanch e iglves . Search @ pghes
Pt i KwoW! e WhItwe dow'tk oo, To B are wiatwe dowtk s, wkiorg@ees tamatho 12hga c3e gon
copcept. Th b makes kposs bk to £ mo e oz doceme s 13 uark i of kanlgpatis. The tBhe s of WK ped B
hzt@kes the toz o kbmaton. Wkbooks are merely eckrsb otte bmatba wih 3 bt ofcaegorehg.
The cFegorEmtonal chace ot EmedBaed WKL Dy B wher: the inre ofedoaton caw be sen.

Wiikia Fromotes Reuse

Moste dication E ta@pped v 3dEcke s B, coOpynigh L 13000 se, ofe Sk your ows WOk 13rEte that b kce gl
dorced from the mode oward. Some body somew ke B b3# 3k ady dore fand ke sialy e tadbebE 3
fenkice b etrhed. Fled g3 ed conth 0lvg thatp eub es work em ph e e opey eyded projectr, rease aid
Respe ot

Stdent veed Dwok b apBoe whe e rege b evcor@aged, where euentilng tey cregte £ prth te piolc
domak . Some e wart D mproe the word, ardye tdor'twarto womy 2o tpa e, copyig i,
Tadkemaks 3nd BIr e vk pE Ao, C R gt by doss et req e s8 Mg om scEch .

Cresting “aluein Public

Shdent wilcreak & ook, docime s i Tom othe (7 wok 3id oy 10 pass | oi'as the Irowe be canse of LIS
pruacy. The m ivte sWdest 3w atked D cRFE somet kg3t ay vot be deleted, t3twlibe 3o od e reztor
the Irlues, hatwllbe seached by pokstElemploge &, tiatcar chaege te world, that can ezBblkh Bspect, tey
riartte b3 log prok 22 ko ealky.

Badge=s of Respeact

lebsies evad dezred be babrwith polht ad badges of espect. Thls & oo dite gy tthay te Boy Sconk,
Trae nalongE e Eton s of the m MW The £acess 0Tbadges a8 been proues by te GIes Forndation 3ud can b=
geey v B Ml mpkme yGthy atthe Kah Scademy. kB e s kaue £im Brrewands, The e egleering prokssion
eeds DerevdIkE ev@ds. Exgliee divgawa ds thate sd with FE, PE crifdcation ke ed to rep Boe tie

Increas Iog by kNG K, Erdom coveatestidkesp e how sEtetoally i Rean it

Wikia Space Introduction

WK medE hchdes WEpedB, WEDOoKE, 3ud WKUe sl The hEMELM3p Ktz Juakety ofw kB, both r-promt
ard konprofk. W H b WEE: ther 3R fpaces. The moftobubng b 3tk fpace. Eueny egbE Bd 18ergetr 3 nser
gpace. The B & 10 pruacy 2esocEed with 2y space . Anyore o3 editpages v 3wy space kchdig ke b,

ce o, 3nd Mk fpace . Both the cove stand te Mk SDEge Ype maztbe prblcdomah b onde riobe 1praded.

Tra frmea Ot Oro ey

Mary dikrentitpdectb o Evgliee rhggoding syrtem £ k3w beey Tk d eid g problem oo, 3llar
1othing B2am, mlies e S1bm Esbas, the et 3nd withguokme Al ke probkms Mg & D3 oy kd of
engleeerhg earatue. The "doleg B bgs Mstianatle @ 3 porto ko corkext lvduidal po dfolbs graded by
o s b pomokd be bw. Team doct me yEth 3zsessed by ol expert b mo e Fopop iEe br

proJ@misonrse asEessme it

Fortfolio=s

258



Indubalstde vt baue bee s D ldieg kdukdalportoibs I the P LTI EDD cBe2. The EDPPSR (Engliee deg
Dezige Pocesz PorbolioSoodeg Rabic b belvgesedtoe woon @0e Enghee dng schoo b, the Colkge
Boardand AAET D lcregse |

«  adm ks o otk erproje ckbased progams

* 3dm ES0NE D postee condany smdks;

« @eerp@tway ecogr o ad

« adawced PEceme s tordeaker dit o more rigo o a@Ede mic oo Ee s,
The mbre doesu'tme 380 g gamwork docime s =Jion, comm mest, tasEpa e ooy, cortionton, Wegriy, or
pe EERNGE. The MbAs k3 Tred ©oeak an tomath s cortrol palit by establis kg aweb e to yplad
potfolics . The poriolb & bced o aoee s M almokd so tatas "ewbk s T assesem ey tproc: £5 ol g
okl expe i Colkge Boand ca be cr 3k d. [t dens lopment k20 bee v dom b3k d by ek wbgy ark kK-12
pe moke |, )otSTEN. [tdoesv'tse parge dlkivalstde stgad g g edback o dalyiwe ek by baz b Bat fmz te
bask otqEdial nproue me i oM prog@m or carictim 388 seme it goak ae all kdukdeal, pobhlio k
Indukdnah. The rabc depe vds keau by 1pay £ablectu by, EOR PSR popes fiatte v b a statictealy shaot, gt
arye tandiecoue B d) kel porbblio” utsb e with v the experte s glve e rhg porbbli e ualhators. The pos Hues of
EDPPSRak tattt worses on docamentation, @ies asm srme itqee stbes, 3nd & ge i@l bt boazligon 3
pa e B 1 Echokgy.

Team wversus Individual

The wo s “teanz 3ud poject” kad stdert © Bk ofzport £ams, wivelyg 3d 0os g, They 3 210 piieed
wihey tier bk an duidealgadkgoompore it b 3"proje of ez, The Thetzep I gradhg 3 b inody ction o
engleerhgcles” i3s beey DoRak amecidibm Dsepage "k 3pd °L"

ltodictaos o esglieerkgshde ok warto sochlze . ke ® wlll k3ppe s with oe thrity the lstricior The thoas
§3# D be on the Wdwideal Exgleee dvg problkems ieed o be separged om persosal "Ik gets b the way®
probkms. lguoEec: keeds Dhe Wned D 3pobkm ol 2eset Tech BB toabkes lootg ke eds o be
feparge drom evglieerbgdesigr. There are kot of*F res Satsartw it kduHak e kgaed soubgsmall
engleerhgpobkms themse be s, Opey exded project 3. mere by opporde fe s © expbe smale ighearig
probkms.

Atoms wversus Documentstion

Shdents kam tirongh b3uds o expe fercas Gy eyongh T, side v willbegl pEyRg. 10w by tie Mal
prodact ke assessed, the 1 goalotmoulig stede st tirongh poyleg, doleg thivgs At desigy 2vd probkem zolilg b
potaddressed . Stade v @ and willlsperde 0 mons Anonet of tme .. poying .. 10 ge trometh g Dwork [ b
b alithatls rewanded. The goalor te gradhg has D be evcon@gligtnde v tosppand desiqn ;o sopand

e e &g hee fig prob Ems.

Thele ar W0 ways D getetderts 1 stop. The TRELE 1 tice Sde st Dowrk: ek, dnieg 3reT tey do
gometh hgottielrchoks:. Thl Mprouses k3w riteg, trces camykge kgkearig wokbooks apd andcaph ez
kueloTciactc dealand IEFI|E1III tate mized haterte TEJ'[.EII'I'II'I'IEI'III'UJH'UIQ.C"E Iﬁll'ﬂt'.: 4 t&"gﬂ:lle
throngh the GolegToDeo, Dol 3nd Asdkzk Tpkt ThE euobed fom te 2ok ace ThE ot Hyopthesk,

Procad ane)Te Etllg. ConcinEion.

The chalkrge Ftogetsmde vt D Aealze . The Retlector of EDPPSR b2 Dom ach b commos with & uic:
karlig retectbon e wowal e ekctoyaed sotesongh I commos w8, 3vaksk, 3id conchzbos.

Su kst b descrbed 20 3eewe drg qeestions S0k 20 whgtwe vtrightionon g, wiy someth bgwe s twong,
Witk ere b the e mor, Fiddmore the wond ke .., 3 beteroolwonld @e beey ..., Foonddoouer 3gal,
word ke it conld antomatk, wonkd mprowe th b W@z expece d, and i wae yote xpe cted.

259



Three polete 3re gy per com plted project tipkt of 55 alegTo Do, Dolig ard sa kst Qe polit £ gues §te e
brooo AnakE ke Shode vt gere @k Jotthese tipkts perhosros Sue@ge . This b called project wok i te sokbook
gradkgayzem. ftkad o desh.

Sh polvE 3R gues pereomp ked probEm tip kot pobkm , poes bk 2o 0ok 2nd Bothg” tatea gets pokE,
This QKN @tees the E2ve of VUGAtk 3n angleearh Qpmobkm ©* o3 ktpopalthe baliooks i e Pogo com
gEme RoppifF* b votas e sgheering probk m.“Can 3l e ba lbois ¥ e3ch gam e possb iy e poppe 07 b 55h gk
fOlNtheE 3R potrewanded. 5o i Mt DENED M possDk S0 boks. Te fteg E Gek m lked by covextand i
Dexbt ok g th oagh these bsves manes sidentergle: &,

Time wersus Accorplish ment

Nk bk Wrtieg ges 3 ckar ndtation oftne spest Elkctoic dacime viatos emphaz ke accompiEiment
Both 3k eeded AccompEimestsBmke ofpersonal and passes om Eanmak 1ok anmak ke 3 wotpotato,
each 3dding £ometh g pereondl. To Aph e B F pocezs, fonr kue Eote Bctioy e docime viztor ane weeded:
Week b peraha |, e ek b B am, Bam £ mm any, com mo ks contrborton .

Wk ek by e on @l docam e v ton b graded with pask polie caccomp B bm e tpo i) #3t@ege vom 0o 100,

ke ek by B3m docyme vigtby b gEded 0-B0pohts, batorly Kasko g prese y@ty b made. Tean Simmany
docame vEton b motEed by Wl bokdieg profe ctpok & fiom tie yokbook 3rdpoags polie tom kdudialgadig
wilte Bam Simmany b doe. PLTO pomotes the e iiig evglesr te rtias te "do KA englee 2
Commond Cortin ton M o the sembz motue that om s e potote pgieering et B2 mock moe taw

m Ekeading expe oo s of lweyton weath. He lpeqiak Oper Exded Profect with 0pes Son " eaghes Mig!

TirA Exrana 455855 A& ol e

Ergieee & kaue £appored edncathua | project o oongh 300k, mate rBE, mo ey 3id B U kW, Foject
docamer@ton Bukw E 3l tatl peede dTOr ek WAl 355 SAT e L ONCE FeU kWL BA0e Dee § ScCAmY Fed, the
fome klvd of me i ca v be creaed. Aoy otie raysem E going © diorte sgle erlig. Evgliee £ wartio cuz h 3k
profects @te rtiar cuanJe lduidnalsmde s tpo olos, B acke s, con Ee s, 0r engle erhg pRgENE.

Asszess Uniqueness

Eueny prkcteueny probkm an e nglieere beon v & b 4 kgue wke ther v £ohooloron te [ob. Wiy are alzar
B 3E v kqee Ty does eueny IGOONGKTS b IR Quine 3ne ighee? Pk reed D be nnique. Let K12 and
Ech prog@Ems amgue the merk of hotdog Baech g projects.

Aszess Repestability

The Ok pencs Dewee y BIEO and TezEwar docime v Sth. The andierc: oTdocamenEton B otherenglueers,
Evglee = e ad docame yiathon with ove queston vmkd, "ol Irepleake thE™

Homer

bxgegs byed HhgwkLe ey pages. Change pages K the aee srorcan cBbl, dor'tpe sdle . e b bk

COMm M nkegton that kads tocErhy, ot camy e F Dottty D crege an areesamertnbiz. Readad eact ke
an engleer. Read otie raczessments. Letthem hbom the carne et W0k Re s by Saccess b more abotpocess ta
pokblngzEgeant komaton . kB bas ke red the barter o docime vt 2o@Ege, docimestacilg and
docamentchange contml . hrthe pEet.

& ciicalm 2z ot vor-erglieers b alkady b wkE. FRsimay stode vl vaned te Fean “MEBearfg s s
WKL TS Iy e bor Oé b ed the B AN'E POk CTpEge Wk 3 9y, Shde vl solad e pobkm WEN S W iame. N
track recond means 10 BIpect, 10 ob. NWKE b aleady aont espe d.

260



Gain Resped Yourself

UEmTE by ubwe & ofe pglresrivg projects willeuolis 3w 0 g E@ton with 3pomobos process t oagh kus B o
respo bz bilby 3nd WMee ace . St 3 stdest. Corth e 2 awokingergheer He jpge ik engbee dig
assezmertth paghortte pBiet.

Wie s Ma?

Hefpeditthe book Gege @1 Enghee dhg Wndiction” b wkbooks Asfess g e @leag hee g proects b
WKL 2y

Fear Content

Cowtetmay wo Degerbe tee contiolpolet Stode vl can Thd aeswers betore e guesthn b i Ehed. 3k B0F
obly B ar cmel b s sidet oA ioted 3n 3r e rio 3y queston, 3 profect E bore, How doe s ove pooe
tie B b w0 Qeswe row the v net How does ove poue tie questhe b badky med? These 36 the more
mporas thenes.

Respectaow @k with creath by Ster thar contestexpertss . Proje ctr are the sarig polit. Eue ;e iglieering
con e Fhon idbe el g D 3 ope evded project conrre . maghe projects diEth goo et heimco e adibre.

Sdent chooge conrses bared npon the profe cte ey Bok ke Gtie rthay amiEny okt Profe cte can exkt
ot i e edicational et tion bonydane s ofg@de s, femese £, and bndge . iEmicoE eedD W kD

bk pogam maagers. Prgjects yeed todom gk ouercore it

Pagh g s D bigh sobook wiliotsole the conEytuoime problkem . s immany, & pepciops dE (ke oo 1rses
can hotcompe e with ops v e ik dpRkcE,

OlY, Hackerspacss

DY and Hadke 1 #pace s are 3 modke o chn k. Members pay dw s avdak amays iyl ©deam p oo | ope
ended) project that will Stact vew membe £, Oue backer zpace b kakhgtie BbE . They will kpBce @ditoal

epglieerhgpactt: Keotiligchages.
Feeding Birds

& hackerspace dechled © celeb @k the SO 3n e rsany of Richkad Hamm g’ ong bk alpape .50 peop e £at
Bohigeach othe rouara v3rrow Bk Wit 3 powe 1stip dows e middlke. Each 1ad 3 wwbook. They we e padhg
the pape row ke . They fEred off EK g 200t how Ertkey got b te pape ke B ey gotstck, wiat was
conTiElng.

The obde re pgheariried Dok ar \p fome oo g . The b3cker#pace me mbers gEced 3t bim 3ud te » #8ted
chaterig with each otheracoss the Bk, tphgqmad by tthelrcom priers. They there was 3 colkctue sk

ardalottem jookedattie olderesgliee £ The oide rengle: raked agal. The ook repeged e K atliooe
iadawt gt say.

The oldere pgheer krtee kg IKe be b3d Ntk dzome bids Some vvdersiood [fe, 2ome 3 ot They sk d the
I mabon they oned on e pet They 0k dthat e collectue m v & Bat oom conid Th e 3ot kg ot They
die't ke 1oolgEEd o 1 ederFBd eus itk ng. They §ad bon edark s tatte odereygieeerdid pot ke . The ok T
englieer kitoblig@ed Dateom iy homaton b e 3ok or ook, W iat s the boyed@ gy ot e yoriger
pecpleT

The pextge ver@ons cove it euoUlogon te web, oty xtbooks of aricks. b3t we bz e s are pope &F
Whatae thelri@mes? Nkathas 3awkB paget The bonydanes otyor nger peopk seem 10 be st personally.

Brales ae be ngztmoiired D bold fe 3rchabk kewo bz @Ect oracheypes ke & hguerze or i i o,
potconENt Do we B3l waitoaeEwer e borndany queston? . oyes It E oper ended projects”.

261





