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Abstract

Collaborative Problem-Solving (CPS) is an important 21% century skill, which helps people
efficiently work and solve complex problems in complicated modern society. However, few
studies investigate how CPS skills are developed in science classrooms. Therefore, this research
examines students’ learning and their CPS development through the Biomimicry STEM approach.
CPS skills were evaluated through a CPS questionnaire, a student behavior observation form,
teacher’s reflective journals and students’ reflective journals. The results show that students’ CPS
levels tended to be higher, especially in the aspect of monitoring and repairing the shared
understanding (D1). The results also indicated three key features of Biomimicry STEM as follows;
1) Defining complex situations and clear criteria encouraged students to plan their operations and
perspective the abilities of group members, 2) Presenting examples of innovations that inspiration
from nature can help expand the perspective of identifying and explaining the workload that
needs to be accomplished more, and 3) Questioning, encouraging, and sharing reflection activities
in the room help to promote the process of tracking and reflecting students' opinions.
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Finwgnsuidamuuusiuile (Collaborative Problem Solving: CPS) umildlusinued
gniiaudAyintutagdu msednvensuidymuuusindesnilugnsimuinisian
wagnsvmmuestinGou widmeiaurinuensiadedomsludiaunaginuznisdndula
TaodnBeubsuiisnisnsauarysannsauidstutasiu Aumisudtymifsrdeaiu
deruuazasiemnuilulsznulugd (Kim & Tan, 2013) Fadsil | daonndastuuSunNLaTAIY
Foansvesdnniideanisiaurinvensuidamuuuiuiieunenvuludey
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AENNANUNTOULLIAAT UL ANITTEA 21 (ATC21S) (Care & Griffin, 2015) fisesinvinuenns
eusnfuduinveiiiinannisdenlossenitnmsfnddnng msuidgmnisdnauls
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srufler Tneflazuunindu 436 Azuuu JwindiAwadeves OECD (The Institute for the
Promotion of Teaching Science and Technology [IPST], 2018)
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fication) 2. TIUTInoyaLAzLUIARTIAB TR UM (Related Information Search)
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WARNASHELRETUBIAUSENEUYBINSTIULUUTmdaiunsuAlUgritnaieiu
ﬁgﬂﬁ’muoﬂlmeﬂlmqmsﬂizLﬁumaﬁﬂﬁauéwﬁummma (PISA: Program for International
Student Assessment) Tl 2015 AldlwASiaAuvesnsuilelamuuuiusioliinannu
ausnveskazyAnatlun1siduslunssuiunsinauedelivssanianeiednuiuay
FoustaesautulUlunmsneeinzuitym Tnenmsuddumudlauazanmeneufisniv
miw‘lummﬁﬂzymLLazﬁam’mﬁy’ammi vinwe waganunereuiihluguuimianisudly
ﬂiywﬂuﬁfm (Organization for Economic Co-operation and Development [OECD], 2013)
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ment and Teaching of 21% Century Skills w3 ATC21S) finesiinsuidamuuusiuiiofs
Anssuifnshendnfuiasutymgidmnenaidesnsls Care & Griffin, 2015)
é’m%’uummqmiﬂszLﬁuﬁzymLLUUéauﬁaiumuiﬁaaﬁuﬁ éﬁﬁalﬁﬁmumwi’@ﬁ
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aoufssuunonfiunesenalilldasfiounnudeluBesusssuvesFouldunin el §ideda
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ARISTUA 21 (International Technology Educator Association, 2009; Vasquez, Sneider, &
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paefu Ao Ieans (Science) walulad (Technology) AFnssuenans (Engineering) way
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Literate) H3Atinenans (Math Literate) §3inAlulad (Technology Literate) wagnsidugs
AMINSsUFAEn3 (Engineering Literate) (IPST, 2018; Zollman, 2012)
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ASsuaIsaLidyvseAnfumAme TNy aunsamuinwensuAtyvnlafningSey
fszaunsaifiinunsinniseuduuuusseeifissodiafeuazinaujiades 1lesin
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fio 1. M3doans (Communication) iumsuaniasumnuividoruAndiuiiioifiudssavsnm
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The Biomimicry Institute 1AvIATRAMUINTLUIUNTITUAETUR D UVD Biomimicry

Design Spiral A4LaAtUNIN 1 FITUABUAN ¢ A20TUIANLEIAUAIL

BIOMIMICRY '
Design Spiral |

nﬁwﬁl 1 TUADUYBINTEUIUNIT Biomimicry Design Spiral
fis: The Biomimicry Institute (n.d.)
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bmaqwawmauisumammm
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25n15799Y

o
v A

yuATedifunAtedwjiRnmslududeu (Classroom Action Research) dafiunisiu
inzaudantymitistustdudufeusuidounaniiinGeunionsiaouiiinisinme
LagnsagvounuAnAeIfUUTEaUnsainsaauLazn i dvemues Taefinsyuaunis
%’aﬁLﬁu%umaumﬂuﬂiaumiﬂﬁﬂ’ﬁmmm Kemmis, Mctaggart, and Nixon (1998)
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vinwensundymnuuiiudevesiteu Tnglduuuinvinwenisundaviuuusiuile wuuduiin
ndansianiseus eyfiuassieurnudnvestinGouy wasiiusiusudeyaiiieurluguuinis
nsdamaGeusiuuy Biomimicry lngluuudunauazduiinudsnisasu Inedieandeadsil

2.1 wuuininwznisuidaymiiuusiuie fidevinisimuiiasuSulswuuininue
nsuAtymuuusiudle WieltlunsiiutoyarinuzmsudtymuuusuiievesinGeu Tasuuy
Sasznouludng 2 dw fe dwiiduuunaaeuuuuidensey uazduiduwuumaaeulas
U lasAseunquAninTaUaNTIntzUad PISA firnmualilWdul 2015 (OECD, 2013) vt wuu
Snaeflanunisallanddamnshnusassiiedreadaiunmsifenssalutubou ndeuday
yimemniAadgmilumsvhauswiuiuyanadu Sstefmamsisdema 3 saddszneundn

Ya v v
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R
2015) wusdu 3 seéu Ao FEAUEY Na wawsn laeUsuUTiInNnTeauLuIAnues Teerada,
Skonchai, and Wipharat (2017)

2.2 wuutufinnasnisdnnisisens Wwedesdioniidelilunsiiiudeyannununis
IANTBEUSLATNATDINITIANITSEUUINNTTUEsULUUST U R UL WIEzIANAn ) Wiealild
Toyalunsazaukazindeyailauinsient wagldlunisusuusinisianisSeuiassialy

2.3 eyfiuazvieurnudavesinGeu (JuduiindsiinseuldGouduasyuuoves
ANUARTIY AUFEN wasdaiauenuziigsiunsianiseuindSeudulasviousenun Wief
Aidvanunsaindeyanlaluldlunsussdiuiasinuinisdnnisteuiaiwiely

2.4 TuAanssunsBous udsiinGeulddmiunsentuiindeyavazdnnisGeus
Fedoyadindmasnndesiunsruiunisdanisfounsaounarionssuiiintulududouusioy
wnun1sens TnslunuuasluinsalitauasysefiunaludiuvasnisinansFoudiadiu
dommeiruagiinugnsudtymuuussile
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