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Argumentation Practice in Engineering Design Process
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Abstract

Argumentation practice is consisted in science and engineering practices (SEPs) that play
a crucial role in shifting science education from “knowing science” to “doing science” while also
challenging the learner to solve real-world problems. However, teaching argumentation practice in
science classrooms has become a challenge for teachers in regard to distinguishing argumentation
from constructing scientific explanations, understanding the nature of argumentation, and
embedding argumentation in STEM to a more authentic context. This article aims to draw the
teaching of argumentation practice with the engineering design process through investigating the
ecology of engineering features synthesized from the nature of engineering, nature of engineering
knowledge, engineering literacy, and engineering practice. These engineering elements resonate with
the three functions of argumentation; verification, persuasion, and justification, all of which exist as
a commonality between argumentation and the engineering design process. Through this, teachers
would be supported in facilitating and designing argumentation experience in the engineering design
process to enhance learner’s epistemic agency, which would allow them to connect these practices

to solving problems in their daily lives.
Keywords: argumentation practice, engineering design process, STEM, epistemic practice
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2017; Kelly, 2016; Kelly & Licona, 2018) ﬁmé’ﬂﬁu@l’%‘auiﬁmmmiﬁmawaLﬁ'yawé’m'ﬁﬂﬁﬁﬁmaa
pues dievssadmneglunisufoadu o lugn1susuusmsetauinsujia dreuengiSeussnain
n13a03inaIgn (trial and error) n30 viluaudyvingad (a gut feeling) N1INUNMIULBNAITUAAS
ey Ao MsImRANaUUNITLALEIYBINULDY (epistemic argumentation) faziouddnuaruuInig
yaansliuds wWisulddunsruaunsnglu uyaanuelunisldudaumianiodslunisliuds
agsuiunisliudaegnelsiaarussqinguazasdfinuosimual il wu “duasiegialaielifutiali
widewiloudududu. mndulindngruddunsnudunniiude suaslivdnguiasaiiosmwagnng
Wiuesiesiufu. wamnudngiuaisuusndelavitliw e udedds dusziuandiiviuedilsin
vanguveawianuundedolulssidiulatis.” Adadunisldudineluyanauaznisliudads
71AS189 (analytic argumentation) VfLLamﬁquLLUUI@N&%’N%@M?WLL@'Q (Mason & Santi, 1994)
Wisuldfunszuiunsniouen Musuiaieuanssumsdanusiig 9 Wy mstiauedoasyu nrslif

1 ai Ao & [ Y] '
uﬁ’ﬂu%ﬁ’]ﬁ’]imzﬂﬁ]mﬂumﬂmLL‘EN?%WJN‘Qﬂﬂa
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UWIAMIAEIAUATEUIUATITOONUUULTITAINTTY

N8I WUIAND1ID TUABUNTZUIUNITTAINUALY

NRC! NGSS 1) szylym 2) swunudeyaiaziuifaiieitesiudymi 3) eanuuu

NSTA? Wnrsundymn 4) Mnsunukazaiunisundeynn 5) nadasu Usziliuna

AAAS? warUSuusaunledsnisuidaym 6) dnaueisnisuddaymi nanisuddym

W3aTUIY

NTENTNNN Design 1) MUUAANUABINIT 2) TIUTINTBYA 3) a319UUIAR

n1sAnYI° Process’ 4) Waluwuafin 5) agviounan1sujun 6) Useiliunisu)us

WisAuIMe-  EIE° 1) Aumdgnn 2) ad1stazidoniudAniauigay

Avansuaafu’ 3) MaunuUFOR 4) Usuugsliaty

NSW?8 Technology 1) @1993uagMUUAIIY 2) a51uasHAILILUIA 3) aslloU)us
Process (WAs28zAZANITINWHY N1TIANIT ATUARUNITUTELEUNR)

waemg: 1) an1398unsrf Ussimaansgeiuing (National Research Council: NRC) 2) auAuAgzIneImans
U998 (The National Science Teacher Association: NSTA) 3) au1auiilona1us 139 Im193ne1m1a0sve
9114507 (The American Association for the Advancement of Science: AAAS) 4) AWsA MY INg1A189T
voadu UszimaansgeiuTng (Museum of Science, Boston) 5) n1sifeugideimnssusiunvinalulad
(Engineering and Technological Literacy or Engineering is Elementary: EIE) 6) AS&NTI9NINNITA NI
UszinAsangy (Department for Education) 7) IsuFeuluansiveransnsuaglsuSouniuimailtszyusingy
(UK National Curriculum, International GCSE and 1B Diploma) 8) n13e947Un15AnwIazNITANOUTY Yav3g
duwiiias Ussinaeeainsidy (NSW Department of Education and Training, Australia)

A19719 2 LLam%uGlauﬂizmumiaaﬂLL‘U‘UL%ﬁmﬂﬁu (Engineering Design Process: EDP)
AINNUIGITUAN 9 ﬁa{amammu?mmmmam‘ (engineering) tHudrunilsvesnisidausonis
Fouddnisuszgndninud dednviuddynivietmuiddednis ldifisswdadrsdunulfiasaly
51ULY0eAIUTEAYS LwiLﬂuﬂixmuﬂWiﬁwamﬁlﬁwaﬁwém%Lme’NLLﬁﬂﬁmeﬁ'aQUummmmxau

¥
a =

(optimization) Ll emouaussALFeIn1IU3 Bt mueiuyvdinua Tun1sitasieidaien
AerfuaunuisuarseasidoauiazduainnsouLwIRnmI 9 wurduduneudiiidnvaziau lng
anunsasiwunlideil

1. n1snnnuntgynn (define the problems or needs) 819899 nUsEaUNITAl @01UN1Tal
Yoy winn1salludinuszdniu mudednis N1sdunea Lag N15oyNIU

¥ o

2. m3szytednia (identify the constrains) Inefilsiia e Funu Janeduszneudu 9
faedinadouuimisnisdudunislunisudiym sudinsssyinasivaiieliussadimaneg

3. M35EANAINAN (brainstorm) tienkumauAtgydululd fauvainvats was
fauasneassa %‘%aﬂ’mmLmeuLﬁ{]zymﬁﬁaqLﬁuuuﬁugﬂquQ3m81ﬂﬂam§ ALAAIEANT WAz
walulad Tnennsduduuazsrvsindeyafsrfuuuanniensideliismeiieuddymfnan

4. nstdonuuanienA e un (select the most promising solution) Lﬁ'a@?aamﬁgm
MuuadureunIeunuA1sA I uNITeeNkUUNIIAADInS e T uAT M MuuaLuIistestu

Uguinenaintunazuinsnisussknuasastunisaniunis
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5. ANTASNAULUUNTouUINILAT Y11 (prototype your solution) 4@ 19AULUUNT©
WuINISLAT Y

6. NMnAdoULazUszIludIA ULUU (test and evaluate your prototype) Tngn1sifiu
Yoyaannimaasy teUszifiunuinimiedunuuitarunsavssardininedinvualdnielsl
ag14ls

7. miwwaami%wLwd'aﬂﬁ’uﬂzqm”aﬁmmu (iterate to improve your prototype) %35
U5UU9n1590NUUUAINT0Ya N TIVTINRILATARBINT BN TMAEU TN LiorIun1TUFUUe
wda lunisnadeudd@miud uaunsenuamaud dgmiasiiuseAnsamunnduii eliussaaud
mvuald

8. n13tLEuaNAN13ANY (communicate your solution) 8199gluzUr3dUL WU
Tunisundemi w39 nszurunITALlunIg

ANsANEITHIUNY @mnsadiuunlumafmunuauAnnszuIuniseanuUUBeImAssy
fnuldluauidenieliviunnisdnwine Svsuuiidunseuviunadadu intunudifuneu -ws
Gagnrivualy (0w 3a) iWunszurunisuuviees Wedsdugaineudiasdeunduludunsnlu (nm
3b) wieidunszuaunsiiduden dauduiusiaunsadudunislu-ndusenirudastuiioliussg
Wananelany (a1 30) Faduainusimievesfasulunisesnuuunisiouiwaensruiunis
ponuuUIBImnssuliivmzaudeseduty aud uasUszaunisalifuvosfiou fauansaniunisal

f19819lun19199 3

AN 3

LumadaunumruAnnssyaunIseenuudaImnssuluanyazng 9

N AN AN
- - = f} %alf W v
/
/
/
I' 4
/ ~ A
L LN /‘T‘ \L "ﬁ
- - -> v ¥
. ©
NSTUUNTEANMUUITSIAIN ST adu NTTUIUNTIDNUUULTIAINTTURUUIGES ASTUIUNTIDNUUUITSIAINTSULUUTU DY
(a) (b) (@]
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