JOURNAL .26 4 5cace

OF EDUCATION AND INNOVATION

Academic Article

BIOMIMICRY DESIGN SPIRAL INSTRUCTIONAL METHOD FOR SCIENCE TEACHER

N133N1SIEUIANLUIANINGEIN1TERNLULTIRBNIREUE T UAFINEAEAS

Received: February 3, 2024 Revised: April 11, 2024 Accepted: April 21, 2024

Kittisak Manopattanakron'” and Pongprapan Pongsophon®

a

AnAdna Lluimuns’ wasneduseiius nadlanas?

'Bodindecha (Sing Singhaseni) School, Bangkok 10310, Thailand
ZFaculty of Education, Kasetsart University, Bangkok 10900, Thailand
NsuSvuvhunsiea Gt Foail)

2apug AN AEns UMINYAUNYATFNERNS

*Corresponding Author, E-mail: Kittisak.ma@ku.th

Abstract

This article introduces a new instructional method for learning management that incorporates
the concept of biomimicry design spiral or designs inspired by nature. The method aims to motivate students
to apply their scientific knowledge related to living things and ecosystems to tackle human problems.
The article provides valuable information for science teachers who wish to use this learning management
method in their teaching and learning practices. It covers the history of design inspired by nature, the biomimicry
design spiral concept, examples of learning management activities based on the biomimicry design spiral
concept instructional method, evaluation of learning outcomes, and suggestions for implementation in

a classroom.
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MudsuuUaly Anuinnihvesmalulagiiuntielunsinnissens Snnsuleuisuasniuueinssnsfinyanisd
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Muualiiinsdnnsiseuiiiedaasunn iy viuditeulagniunisiseuinnnsujiRassduguuy Active Learning,
STEM Education, Coding “1a%1 waznszuiun1sdenaluszauiiaedu (Ministry of Education, 2023) ag14b5in1u
TsunsudseiiuanssousiniseuuInsgIuaIna (Programme for International Student Assessment %38 PISA)

TngasAnsiaAuTINilonIaATYSAALAaZN1THAILT (Organization for Economic Co-operation and Development

o«

%38 OECD) leusziiiumnuaaininiuinenmansvesinssululsewaanndn d9n15Useiiulud a.@. 2022 (OECD,

U

¢ o

2023) Anuaa1nsinuinenmansedsvesingeulvemanluseu 20 U avvieulmiudslgwilunisiSeudinenmans
vosinSeuideslasunisduaiuetian (IPST, 2023)
Uszinrlnglaganduduaiunisaeuineemansuazinalulad (@aim.) (The Institute for the Promotion of

Teaching Science and Technology %3® IPST laduasunisaeulnenisdnnisseusiysannmsineremans walulad

- 1Y)

Fmnssumans wazadamans w3eaziiudne (STEM education) Ssilidhwanefiddnie duasulvgiouinuaziiy
ANAYBINSSEUINeIMEnS nalulad Iainssumans uazadamans waztinuiveanisiseuluindnaisnly
Usgloaid Tnganiznrsundeynludinuszdariu (IPST, 2015) LLm'ﬁ"rzhummﬁmmiﬁ'auil,mmzLﬁuﬁﬂmﬁmﬁumﬁ%
Audmdinemansnieni wu Hdnd wdl inldlunisesnuuutazaireuimnssuitenitaymannninsldanudma

eAans¥In1m (Vasinayanuwatana & Vanichanon, 2022) dsalvingiaeuivingrmansdin1nvieivdaing)

£

LiregldithnsdansSeuduvvasfudnuanldluduGeu (Faikhamta et al, 2023) filsudsldfnwuuAniiieidos
funisihauindneimansdanims eauinissssunfunldlunsuityivesuywddadugduuuiuiaula

Tunsuszgnanunnaziiudnuldndine

v
o ' o s

AuAafn uywdiinisideuiuusssuviieltlunsuidymiludinusedriunnegnemuiu Nansuseivg

o«

Y a

afudseRvgieldludinUszdr uldaufsniseenuuusazasnsenisaniuil Medrsanntdnenssuiideuwuudaldin

2. DD

4 o

fyoidsslaun 91A15 Eastgate Centre Tuuseina Zimbabwe (Okeke et al., 2017) Alasun1seoniuuNLiNesE U1
DINFLAZITUIYAIIUS DUAIBIINIETINVIA IMUA (Turner & Soar, 2008) A4 Figure 1 @ slua1suszina (Benyus,
1997) laflenunsidsuluun1suidemivesssuananian1seantuufls s ulsitunalaainsssueAidin Biomimicry
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Figure 1
Easteate Centre, building inspired by termite mounds. (Okeke, Okekeogbu, & Adibe, 2017)
97777 Easteate Centre a07nenssuil@e Uy
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Mnenuduindang1n fideulddnuumnaniiaenideu InedeidelusssamaildlunisinnsSeu
nsaeuludnuayeandsinsoonuuudiaenideu (Qureshi, 2020; Coban & Costu, 2021) Fafiunisthnmima
InermansTinmanesniuukazainsmnsuidymvesnusluguuuure suinssuildussiumaleninsssuvn
ogadudunou woesfidouliiumaaiuldlunisianisidounisaeuresnues wasdouduunanuisinisiaed

nafavneiiauauenuikavlsraunisallunisiamaseuiiviuaginermans dnnisfine wasyaraiiaulalii

nmsdnnsiseudiluldlunisdanisSeunsaesulifuinEeusely

n1500nUUUNlASULSIUUA1a1991N555uBRA (Inspired by Nature)

Janine Benyus (1997) Mﬁﬂmiﬂ'amgaamﬁu Biomimicry Institute wi2891u7 19 018 Beszaulandu
nseenuuuLasimuuianssumsuitgmvesyudlagliusstunaloninsssund Ilkanumnsuasyume ity
n13LA ULV USIIHTIANS 8 Biomimicry 13 3 yumedldun yuuesings sssuvdidudinuy (nature as model)
nsidunuusssundiduinemansuvudvalfi@nviuuuiasmnssssumaududounuy visldussiumalaann
sssumluniseoniuukumai ouddgymivesmyud yuuesiians sssuwmdudadin (nature as measure)
NsdgukuUsTINAansaldinsgIuvtanasiunsinduuianssunisuidymivesyudld wu wildseuesls

(%

n553UA ezlsfensuitgmiunzauuazling evlsiluanuddu uazsyuuesiiany sssumAdudliduinm

[ aa

(nature as mentor) NMstdsuuuusssnmAduignistudlunsiliiiud g aenvesssund sssuvdliuuimig
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Tumsuilgmiunyudlaeiindnnisddydn susdannsaisouiansssuyfegalslatng ananumneuayyuses
A gatunsidsuluusssunAdangnamnsaagulain nadsunuussind niedraenidsuduwuimimis
Tunsuidgymvesywdlagldsssunfidudiuuy

nseenuUUTlasuLsItunalaansssumAaunsoutaldidu 3 seeu (Pathak, 2019) el

seaunds msdsunuuguuardnvarvesdsiin (organism level) iunsidsuuuudnunzesdadldin

Ave o o«

Tagmss 1w Lotus Temple Tuussimaduiie Fisure 2 (left) Fauwvsilifui §dnfuiluduandnenssusuinau
afraadaludl a.a. 1986 lnssadsvesinidnvaradrenentiassognarduts deiniifuquismeuaivouas
Jausssuuisiliweaszina (Sahil & Kothari, 2020)

syiuTiass MaldsunuungAnssuuasMsiauvesasdidin (behavior level) lumMsdsunuunszUIUMS
vharesddidiaviodeunuunadnsilduuuieatuadie Wy mesenuuutasiiannsafniiviilueniadeusuy
frmzansreuniide (Namib desert beetles) Figure 2 (right) Tnemsanuilassadreiidnfutvosianag waziun
a%ﬁmﬂui’aqﬁﬁﬂszﬁw%mwLsziulﬁmﬁu (Park & Kim, 2019)

szaufiany nsideusuunelingnen (ecosystem level) {HunsBe UL U YIENIESSUTRTUA NS W
Yademaneam Jasenedinim swluiwadnsiildainszuuiiag wu The Eden Project Tu Cornwall Uszine
snqw Figure 2 (bottom) LJunguenmsieivauedeuuuelgiisunufivainilan uiazernrsweng il
wileufusruuinausazuisvadan enmamanifdnvaslvsua duaneiduainnaiain lasernisursusnty

Weuwuussuuiindluwaseuiliaiusamnziugluunsauld (Nkandu & Alibaba, 2018)

Figure 2

Example biomimicry levels; oreanism level (Sahil & Kothari, 2020) (left), behavior level (Park & Kim, 2019)
(right), ecosystem level (Nkandu & Alibaba, 2018) (bottom)

F20619MIE UG TN SEAY; MSIBEULUUFUS AL AN YA YeIFTTIN ($18) NITBEULUUNANTSULAY
MSYNIYeIEETIN (¥27) MaEeUUnTaaIve @19)
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Storey and Pedersen Zari (2006) laasnenseunisussandldnsesnwuudiaenideulaglddnyasvaslan
wagnsasrsmenvainliFelasunisensdalusuidesieg (Arora & Mcintyre, 2021; Verbrugghe et al., 2023) 1nuil

eavdennd Table 1

Table 1

A framework for applying biomimetic design by imitating termite characteristics and termite mound

construction

NToUNITUsEENAlINIT00NUUUTInONFI Ul ULUUAN YL YBIUA INLALNITATINIBUUAIN

FTAUVINT - - -
- NSLEIULUY FIYALBYANITAYULUY
HEuLUY
JUT9 lassaianilouvain
Ta M Tanuuuieniuilain wu ideuwuudeanuenvesdain
Anwazuag QUEGERN mMyaslgTunULUURBIRUYAIN WU NSaTeyRule
BAGTET NILUIUNS N3EUIUNTATIMULREIIUUaIN Wi T¥nIeuIunsmeaiugnssy
QRE G NaM mehnuLuuisaiulain wu ansadsuvesdewaglaaduans
asrUsznaulufu
U9 lassaaviloutuasudainiiairalagyain
Tan M Tanmileuiunvainly wu Tdesdusznauluiulunisada
. nsaie nsasldtuneuaieiureslain 1wy NsynRziuRAy
N1591191uv89 . . L .
o an N3EUIUNTT N3EUIUNTEIULUUNTYINUTRIUIN W IHEULUUNISTINUSIHIUYRIR
Heli¥In
Uaan
QRENRERLY maheuiifeulvdnvazadeduvesntatn wu nssnwigamgildiviloudiu
9uUAIN
JU lassasumilourussuvinanuainefeeg
Tan Tanwiloudvan nwindauinuainerdvey wu 1 Tanansssuvi
QREGERN nsafldtuneuameiuiialussuuinenvainefvey wu Idunsures
o nMsunuikarefuna WUt UIeNYaIN
WaAInen

NIYUIUNT nsrviunsviumileutuszuuiinanuainerdeey wu dnssundsuain
watofinduaziivazaundanuliluh
n3vhay mavheuiifeulvdnvagadedussuuinafivainenduey wu nsieud

Anudgtasiummyudsulalasiau asueu waglulasiau

a a = =~ . . . . .
LUIAALNAYINITDBNLUUYIABNLAEU (Biomimicry Design Spiral)
INUUIAANITODALUUTN LASULTITUAa19910555091A 1A T U nN1SANEILAEWU 891U 9)
IiunwiAnnisesnwuuiissendldndnnisiiestesiusssun@ wasinisuilaymivesdadddnuassssunfun

Usullae Biomimicry Institute (2017) TauaueiuiAnndsinisoentuutiasnidsu (Biomimicry design spiral)
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Tnefinsianndiutunounasseavidenluusaziuveiniseenuuuinegwseiosauldidusuuuy 6 Juneu Fudu

Yo

nszuiun1si ldlunisesnuuulaedud s dnedraninaandduwinisaaidin dnesnuuusazWauindn s

(Sankaewthong et al., 2022; Distaporn et al., 2022) lneiisulmiunussendiunisdanisiseushisineimanses

Figure 3

Figure 3
Biomimicry design spiral improved from Biomimicry Design Process

uwIARINAEINITOONKUUFTIRENALN UTUUT99n Biomimicry Design Process (Biomimicry Institute, 2017)
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(Abstract) TutuiipsiaszRanevaensLATYUesdldia M uiIluy wagsanuuressuLuuuinnssuaylely
maudtam Tnemsuansliiiuiiinisaeawuunsuidymaindad@ianduiuuulidudugusssy wu nmsnenm

a o

dnvauzveandnUanaanuiiiesenuuuianifidnuaznisdniFesiuuuifeatuss Figure 5 5) fudounuy (Emulate)
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Figure 4
Studying the characteristics of living things to imitate problem-solving
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Figure 5
Deciphering scientific knowledge to solve problems by drafting innovations
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N133ANTSIEUIANALUIAANGEINITRRNLUUTIABNLEYY (Biomimicry Design Spiral Instructional
Method)

Tudszwelvgladnisiuwifansesnuuuiaenideundszendldlunsianisseunisaeuwuuasfufng
F4n1330NANTINNIFBUVRWWIANTIABNIRBUADAAR DT UNTFUINNITEONUUULTIAINTTH (engineering design

process) ANHLUINNNTIANITT U WULAZIANAN Y (Putwattana, 2018) Wunmadennilsdmsuaginendmaniag
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mmsm”]”mmil,%'auimml,mmqasLﬁuﬁm«n (Awae et al., 2019, Vasinayanuwatana & Vanichanon, 2022) wazidu

Wnsaemsseusiuulrdngadunisesnwuumaamnssulagldninuinie@inet (Awae et al, 2023) gilisulugiue

o o =

Uiy dnmsfine wazaze1asdiiuszaunsallunmsiuwiaandeinisesnuuudaenideuldldlunisdnninseus
luripaseu Judnaueiiegein1sdnnsieuimuwuiAandsiniseeniuuiiaendeylusigivinermansalyian

gunsaliimliing uazldeuyuen dsil

A198199 1 N133ANISTUITMULLIAANGEINTITORNKULTIRDNLELY AANTTULATDITOULALURUUTITUY A

InedANSLEUIIULLIAMNGALINITRDNLULTIRDNLEEURY Table 2

Table 2

Learning management according to biomimicry design spiral, Glider imitating nature activity
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Figure 6
Examples of students' work on gliders that are inspired by nature

FI0E NAAIIUAS DITOUBEULUYS ST IRV

311 Figure 6 Yniigudnisidsunuuiustsdnuazvesnsesaniu (Flying Squirrel; Glaucomys sabrinus)
(419) uazanndu (Draco Lizard; Draco volans) (¥31) Ssarnnimagwuimsinaiesioulnenindounuunsesondy
LﬂumiLﬁEJuqumugﬂiﬁaﬁﬂwmsﬁuaa?aﬁ%ﬁsﬁm8mﬂmEf[fﬁﬂizmmﬁui’aqhmﬂﬁauuwwhﬁgu ufin1sviieIosseu
Tnsmaideusuuisitu dndeuldsnuuzvesiemiurusihnsteulnslinssmudsunuunemasainugdiues
A uandlifunsdeunutlussduiinnihnmsdeuwuguidnuusvesddTinlaonss

fegneil 2 msdansiFeudmuuwAnindsinisesnuuuiiaenideu Anssuurunadiass lnedansisoud

ANULUIAANALINITIBNLUUTIABNEBUAS Table 3
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Table 3

Learning management according to biomimicry design spiral, Simulated mechanical arm activity
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Figure 7
Examples of students' work on simulated mechanical arm
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