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Research Article

Development of Grade-11 Students’ Collaborative
Problem-Solving Skills Using Biomimicry STEM Approach

Sathenpong Duangratanaekachai'” and Chatree Faikhamta®

Received: May 8, 2023 Revised: July 6, 2023 Accepted: July 7, 2023

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.

Keyword: Collaborative Problem Solving; STEM Education; Biomimicry

' Kanthararom School, Srisaket, Thailand
? Faculty of Education, Kasetsart University, Thailand
* Corresponding author e-mail: yorstd@gmail.com

This article was presented at the 50th National Graduate Research Conference on 6-7 June 2020 by King Mongkut's
Institute of Technology Ladkrabang.
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é’m%’uummqmiﬂszLﬁu‘ﬂaymLLUUiauﬁa‘Lumu%&Jaﬁ’uﬁ éﬁﬁalﬁﬁmumwi’@ﬁ
UszgndnlusunsudseiliuanssousinGouinasgiuaina wiei3endn fign uaznsldmany
UaeidaiietauarUssiduinwenisuidgmiuuuiuielfodnasunguynosdlszney
iowmnmsmaaeuaisves PISA iumsaeulineuifussuuiumuneuiiimes dusinagmsnya
dmsunisuszdiunatugaremunseuiiAnves PISA T 2015 (OECD, 2013) usiddasaiini
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TumsiinsesicmnouruszuuneNimes Mnuideves Sottilare et al. (2018) Miszyiins
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Design Spiral |

nﬁwﬁl 1 TUADUYBINTEUIUNIT Biomimicry Design Spiral
fis: The Biomimicry Institute (n.d.)
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Abstract

The objectives of this research were 1) to compare learning achievement between mobile
learning with task-based learning for English reading competency development and traditional
learning, and 2) to examine the satisfaction of students using mobile learning with task-based
learning for English reading competency development. The sample group consisted of 81
secondary year 5 students in the second semester of the academic year 2022, selected through
purposive sampling. The tools used in this research included 1) experimental tools, such as a
lesson plan incorporating mobile learning with task-based learning for English reading competency
development, a lesson plan and mobile learning lessons, and 2) data collection tools, including a
test to measure English reading competency and a satisfaction questionnaire. The research found
that 1) the learning achievement of students who used mobile learing with task-based learning
for English reading competency development was significantly higher than that of students who
learned through traditional methods at a statistically significant level of .05, and 2) the overall
satisfaction level of students who used mobile learning with task-based learning for English
reading competency development was found to be very high.
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Abstract

The aims this research were to: 1) develop and find the efficiency of an online learning
using self-directed learning to criterion of 80/80. 2) compare before and after of learning outcome
on online learning using self-directed learning. And 3) study the pre-service teachers’ learning
satisfaction. The sample group was 50 pre-service teachers at Kanchanaburi Rajabhat University in
the second semester of academic year 2022 by volunteer basis. The research instruments were an
online learning platform using self-directed learning, English communicative skills test, and
learning satisfaction assessment form. The statistics used this research were mean, standard
deviation, and t-test for dependent. The findings were: 1) the efficiency of an online learning using
self-directed learning equal 81.10/81.15 according the criterion of 80/80. 2) the pre-service
teachers achievement in English communicative skills after learning was higher than before
learning at the statistically significant level .01 and 3) the pre-service teachers’ learning satisfaction

were at the highest level.
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- Giving directions

‘ b — 00:00/00:20

Jane: Excuse mel Can you tell me the way to the museum?

Mike:  It’s this way. Go straight ahead at the traffic lights. Tumn right. Go along the
street. Walk past the park, and keep going straight until you see the sign for
the museum.

Jane: Great! Thanks for your help.

Mike: You’re welcome.

= Y 1 & = ¢
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#

2 “ Lesson 2 - Task 2

-]

OVER ACROSS

DOWN INTO

(Q.1-12) MATCH THE PREPOSITIONS AND PICTURES
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The Development of Underhand Skill Ability in Volleyball
Subject for Grade 10 Students by Using the Underhand
Skill Training Exercise in Learning Management
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Abstract

The purposes of this research were to study 1) ability of Underhand Skill from the number
of underhand before and after using the underhand training exercise and compare with gender,
and 2) the satisfaction of the underhand passes training exercise. The 40 Grade 10 students were
a simple random sampling group. The research tools were (1) lesson plans with the underhand
training exercise (2) Krongvist and Brumbach Achievement Test of underhand passes for boys were
accuracy .767, reliability .817 and Russell-Lange Achievement Test of underhand for girls were an
accuracy of .80, with reliability .915 and (3) the satisfaction questionnaires of the underhand
training exercise that I0C were between 0.67 to 1.00. The results showed that 1) the number of
underhand before and after using the underhand training exercise and gender were significant at
.01. The means of the underhand number of boys before training and after training were 5.72 and
27.20, respectively. The means of underhand number of girls before training and after training
were 3.47 and 16.80, respectively. And 2) the means of students’ satisfaction of the underhand
training exercise were 4.31. They were high level.

Keyword: Underhand Passes Skill; Volleyball Subject; The Underhand Passes Training Exercise
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Abstract

Education system in the digital era, learers will be the focus of education at all levels
that must be developed with quality in accordance with modern learning competency criteria.
“Educational innovation” is a new innovation that arises from the concept, models, methods,
processes or tools that are designed with creativity to be used in educational field. There is a
systematic trial and test of performance. Finally, it became a recognized innovation and could
be applied to the development of a quality education system. By creating an educational
organization as an educational innovation organization, administrators play a key role in defining
and directing the organization's direction to achieve its goals. There are elements associated with
professional leadership, have a vision that is ready for change, flexible organizational structure and
mechanisms for free exchange of learning and developing teachers and educational personnel to
be able to successfully innovate to become educational innovators. Therefore, the elements and
mechanisms for the development of Thai educational institutions to the international level are
due to the innovative leadership of executives, educational institutions have a conducive
atmosphere for innovation, including teachers and staff with innovative habits to create an
organization of educational innovation with the potential to compete and create added value for
Thai educational agencies towards internationalization.

Keyword: Educational Innovation; Element; Mechanism; Educational Institutions
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UNUI

nszuansldsunlasegeanndaluamssui 21 Mnssuuyuisugaamnssuluidu
nuileugaavinssuiunAffinsianmsiumaluladuazmsuimsdanisluseduiigan
wunsadnduduazuinsuuusaludAnlfmeluladatelnl gaiddeinisussnuuaznisdn
psAnsTRmNIuazsAnilvs auiausdosianudinuzuuulmifidesuiufiBouiauuuy
Tmiléisr satmsdinaulaesnagdunynisfistu §fasidinogesnsiinunmuasdarugy
FoafinsUsuRiion3e59T3mlanle (Edwards-Schachter, 2018) d@ufinuazienisuiowdy
fdsddiyueand dadu nsWmunnszuIunsFeud maaiuasisesdniiug (Content Know-
ledge) nsWmwtiney wazAadumeduna %LfJu(%’hLLUiﬁﬁcgﬁ%éfaqLﬁmsﬁuﬁ’uﬁaﬁﬁau
Tunaneusemaldlianudidyuaziiiuanuiniuiionsuiulnidodinuedmiunisesn
TUfse¥inlummsswil 21 Mdsuldanidy Tnsemzegudddugauisnsuasuudands
Advia (Digital Transformation) mmmwuﬂmmmuamﬂﬂa%mummm‘umﬁuaumqmimm
wazgiidruisiteaiiednuaulouiouas ﬁymamﬁﬂgumiwLsauwwymaﬂmaﬂwmm
Wwiyaqﬂmumammqmmaugqﬂimu Brunetti et al., 2020)

gALINNSANYIAITEA (Digital Education) Fedpsfinisusudiliduuuuidesnuazldngn
nsBaf3oudugudnandiinndu Wil msrzanufuiweanaluladuarnisivisuinues
arudidulogenndwiodonarbifififuan ffdoufaouiosiauauesdiglanuisnis
Liau%flw wqmﬁmmut,ﬂaauiﬂ n1suunsEUIUNSISEUNISARY msﬂﬁuaﬂm%aaamiw
L'wammummauiﬁuaqwLﬁaumuaqmmaL‘Wi%ammLWNmnsaunmuimwm‘lwLsau”l,:ume
LmLﬂuwﬂasJiungmaaLﬂugaﬁiﬂaiwmmmiﬂm Fetfufugaldsuiidfyitorirgssuu
nsAne 4.0 (Education 4.0) dsaudeanseuiulvaififiarsagn dnmsaalml TFusuins
a¥eassdideuan $nnsudatiuaad Wilafiamanisiddsundasedlanuazdeny a1ansa
doastuaudulsogiaiila WAnegslieuuiiaveu daasssy uazliloninoniiouaudu
Tufsnulnouazdenulan Fady mst,%‘auif%Lﬂ?i*auiﬂLﬂuﬁﬂwmﬂ%‘wﬁugq Heoudoidu
fen19eud (Coach) uazfrursnuagan (Facilitator) Tifielig3ouldFousinntu
Taenstéutanssumnanisfinu (Educational Innovation) Mszuuiielsaensufunisiden
wasiimdauintu (noue & Light, 2022; Aydug & Agaoslu, 2023)

nanlailussuuiasygnaaivia (Digital Economy) JULUUNISAT N1SUSNT Waen15ANY)
vadlaniniswangUlaulegnsnn ndnie nuddgyuedumitliminensidugiu (Resource-
Based) uavaudinanlaeliusanududuiuulianas luvasfidudildinermansidugu
(Science-Based) F3sipdorden1sidouaziamun (RRD) naaAIUNITODNLUUMEANANT
afaassAiunlnfinduoieeior vusnfudefinisudndiuneanisamuuasnsld
Freifien1ITouasimunfundndariunasiuuszs¥f (GDP) unumuasaud1fnse
nszUIuMIWAWIRnssuih M ndufusznounmsUszauaudide msduaiuiausssy
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WIINTTU UAzNNTAS1909RNTURILTANTSY (Chandra, Tomitsch, & Large 2021) wisliiAnAy
FuudamesuanuldiuieuludnisudeiuresUssma fadunsinwuasnsiaiyaaing
FrEviuagiudfunszuanslsuamesdsaulaniiiotu naeaauntsiumosdnug
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DIANTWAILIRNTTUNINISANY) (Educational Innovative Organization) ﬁé’fﬁmﬁmiﬁwmgmwu
nsusmsaulng 9 msussyndldmalulaguasuinnssuninisfine saulvfnsadeddy
uinnssulfiAntutunuluesdnsiuife 019138faeunazynainansnsinuynineded
MNANSEL anunsaassAasguuuunsyhel o nsldsuuuuisnisiansFeunisaen
wazasrsdondvauuulml q ogiawe il Wonisimuianitunsfinuiliaenadosiuanm
nsalvesdanunsAnwgaRvvia (Riccomini, Cirani, Carvalho, & Storopoli, 2021) @a1tun1s
Anwasiagiuiinvoulumsaiauinnssunaziaietiowiinuanaiisassanieluaandudil
fugunmadouiiutureseasdaounasiine il AerinanuainnsGeustun
iAnUsglenidannisuasuinnssunenisanumadelnl wasiweunsg “winns” (nnovator)
yosanifumsdinudu 1 uaznduiifsatesdu q faulalumsiannssuunsinwardisle el
eiaduaianuudsunsewessnsinuvesemelneiuiunazvesveunvasnuil
nev9eentudaina (Phakamach et al., 2021)
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WUIRALAZNG U VaIUIANTIH

1. WIANS54 (Innovation)

fisndwyian97n Innovare lunwiaiu uwadh vhadvaiduan msthuuwesdeln
visonsliustlovinndsiflogudrunliluguuuulnl e lhAsusslovimansugia vied
fo “muhludiiunnisanaudulaserdonisiudsudasing 4 Aistuseusausilvinasan
Hulemanazdrevenluguuamnudalmiiviilfiiausslovidonueuarding” unnnudnd
gt ualudisfuamssud 21 Tasastiuluiinnsadisassdnsidonasfauimg
Ingmansuazmaluladsuazihlugnmisliundeuinnssumamalulad (Orucker, 2015)

Drucker (2015) nani1 dagtiunazeurannszuawsisnuAaiiioafuuinnssals
Wandidvdwanaziiunumedanndesyyduazdiny varsuwAaiAsauuinnssuded
uinnssuduusngnisaimennudniisjamneaisassaaddusiiionistuindeumaasugia
viofoilunagnivesesdnsfifesnisaiianuldiuisunanisudsdulagnisuandudln o
Lﬁaa%ﬂmmaﬂﬁmﬂqﬂﬁﬁ wnwsunienuanunduninnssudlofiesnisadassaadng 9
Wity uimnssufinnumnediniieBandidu venand viunvesesdnsgemdudsiifesinn
finrsanmugiumsgnmiaunagsuuiiugiuveanaiiuudsluFes sy $iwes
dlaluanninisaivesesdnsduldun Smusssuvesesdnsiiluey aussnusiandnuazsead
osdnnfuaguioosnlidu sufifanssunmsfauminensuyusidluosdnisngznis
simuutnssaliiluesdnslédu asdoanannisfauuinnssuliaafuyaainadenon
Jezannsaiauvdulilussdnssioly

Tunssaugreloulifonmanumueveuinnssy Ilurnufalnl 4 3Bn1sUuR
Tl q wiededsehvslml 9 vieenmagldsunmsuiuugsndaraduliituuasmnzauiy
anunisel TneAavanildumanasesiigrikasinunduiuuneusasnduszuvaudedold
TkafiFninftannsadinUuUsIUdsuuUauuuoanensdne dedunaludsifion
Huutmnssuasdidnuwasiiugiu 1ud 1) Wuarufnuasnssuiunisnssyilmiinuevie
Ufulgsdautasniideiiaedlffsedu 2) mnudavionianssyiuiinisfigatsenismanes
Wy wadugvsmsduiunuiiussdvnmgsdu 3) SmainiSssuuinldedsdmaulasfionsan
D3AUsENaUYA 3 du Fo Toua navuIunIs uaskadws uay 4) Sildifudumisdnlavesssuy
lulagiu

2. B9ANSUUIUIANTSY (Innovation Organization: 10)

Junurdnnisuinnsdanisesdnsafelmindenisiasuudasesdnslugadlml
(Organizational Renewal) leUfullasunmudnuuyvionginssuvetesdns lngnisasng
uinnssueehsdiszuuiisjatiudneammieanuuansislianmsatilusesenals nmsemg
Mneaniiivanuansinaiuarfulseismsanissuuuulng Snvadalonialiynined
Rertedlduansnrudniusiuiulunisindulauasliruddyfuanuiiieduninensd
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ddglunisadieuinnssuedaiieassd Sawadnivesnaidenlosveminensuyudyu
yamsduiaslassaieiiugy mufamsideuasiaunfionslman“ssuuiinautanssy” dei
dfnyiianvososdnsiifiosiuu fie msawuluaunazairesnnizdihiBsuinnssy (nnovative
Leadership) AiAdesiriLagnginssunisaeuinnssy (nnovative Behavior) Tilusedulu
AuLReas danunseiesesulunisBeuifnruuinnssulua dauilunaglindinuduman
Snvaiiafeudufatuayuliesdnsdiussennmauinnasy (nnovative Climate) Taenisaaadals
aundnlussdnsildasziozAnainsassd msafreuinnssniunulsed) (Routine Work-Based
Innovation) 53ufaN15UIMTIANIIANLSIURANsIAdNSTRLIBIAALS N a1unsawdina
mmé’ﬁsmL%al,l,axﬁﬂmmqﬂummi (Saengkaew, Soeikrathoke, Wachirawongpaisarn, &
Phakamach, 2021)

Phakamach et al. (2021) na1771 83AUTENOUTBINITASNDIANTWIAIUTANTTNAINTD
wuslaldu 10 esruszneu Tawn 1) nsiitdesiaisin i waznsdddiguinnssy 2) lassass
pIANSTIMINZAL 3) YAAINTMANYBIBIANTANIINMTONILULNINENTLYES @) Tiasaruid
Uszansaim 5) nsilnevusunaziayanaiangulazdeliles 6) nsveredanisdeas
7) mafldusluuianssugs 8) Jeduneuen wu svanaauazlenia 9) usseINATidaaTH
ANUANASINETIA UaY 10) DIANTUMINTSELS BeAUTENBUNTASIRIANIWILIANTTUslAIY
Fuiusiuednann SnveiiaududeulumshlUld Sesduezdesdndsutunsunisilule
Thduszuuiiieoneliesdniss 9 anunsadilefiaanudisalunisadesdnsuiuinnssy
uenand lunsadiesAnsuisuinnssuazdesdinaysannistoyaviosdarudanaieuen
duntaesluiauiesinsiiinnisadeuianssufianunsanevausssennudenisldedied
UsgAnSan ﬁq%zl,ﬁmLﬁumﬁﬂsLwiau"'imﬂiiuﬁﬁamsmuzgﬂﬁiuﬁqm (Phakamach et al., 2021)

AeUILAATUANNNIEUDY “BIANIUMINTnNTIL” Munedle aednIndnsUTul LA
Waguwlawmesunszuiunisneanudaiienalinfndsdniiuanaawaziluusslonivumn
A & T o a 1 o I °o v
wsaluasdnsninisiianulasuwdadivi 9 udszgndldaudunadiSawazunniteeenly
sunaneluszfeuisufiRunyararall wenanil WeRarsanisesdnsiiazyssauanudnsa
luswian sedeudussdnsiiauisaviliyaainsluesinsiinugniuwasAnusuiinyeuse
a3Ans duasuliuaansanunseaseuinnssunvuidiusulunsteuiuasdnlagessuu laed
nsivuefiamainguszasaidmineuasnagnsndaaunelilasiasaesesinsidavguy

UINNTTUNIINSANE

madntuiaziansesuinnssuansAnyinszaisegiialan Tnsusazuuuiiaes
videnagnssnsfuiuiielimanziunslinuiuasvinuzundfnu Wil ioldlanaddaly
msmmﬁlusmwwmmms (Schildkamp, Wopere|s Kat-De Jong, Peet & Hoetjes, 2020;
Wilson & Sy, 2021) WiANTsuNINNSANEME B azUMNUNS AN LU UALRL Imwmuuwlﬁau
AenAeINTUTElor LA NSIATUUINININTANYIEIMAR3Y a1t unsAnenTedesususm
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Tnaniuaniudinlésuniseensu Tngaansaligiidnundnuldsuanuiuazimaiai
vannuansuazSouynaudosidniiauiiilentaldidrdne Taoyjmifiesysrauanudisa
nszuumsAnwuamslaid sl uuswandulianiunsdnedosusuiilnesndudes
finnusuiinseuaniu ﬁ“ﬁm&amiammﬁﬁuaﬁa waznsusuldutnnssumaluladnisdeans
fvangraduszuu (Inoue & Light, 2022; Phakamach Senarith, & Wachirawongpaisarn,
2022a) Tngvluamnsafiensliin uinnssumisnisine (Educational Innovation) fie AsfiAn
nmisliarudlumansavidng q sgnaysanms evssAviasassdadmilifnduiie
Uselovunedinuuasiasugia (Phakamach et al., 2021)
Tunssruzvesfidouansaazulédn uinnssumamsine wnefs uinnssuluiiin
NUWIANLAA JUKUU ITN1T NTEUIUNT viownsesilons q flesnuuudieaudad
as1vassfifiennldauluminiemsine fnsmessddnusasnageulszaniamediaiy
svuu lufigafnanaifuninnssuildsunissensunazanunsaluldfunsiaunszuunis

Anwlvisinaunnlesialy
AUAIAYVIIUIANTTUNIINITANEN

uinnssnemsinwifianuddgmaisusenis iesannmisinen 4.0 finnsde
wadluynsnuegung Jsdndudesinsnviisafuuinnssumsdnwiagiunliiie
whlutlmnansfinwiluvnades wu Jamnisseuinvedhdalalsu NSWAUIMANGATIA
fuads nswdanaziaudell 4 Juun enevaussniaiFeuivesyudliifvuniy
Fesveznaiiduas msliuianssunuszgndlunsuimsiamsnsinufddutelinngly
ninernsnsdeudifuluogivssaninmuaniAnnisBeudieaues vl dasaulienis
WALIWIRNTINNTINNSSauNsaeuLUUeaulaudnaly (Inoue & Light, 2022) @13150n&17
Tnoagulddn uimnssunsfnwiiatumuanmglmldseld (1) madfisdTumesdGeu
Tnslanzegdinsdnwinussordudulegnennidy (2) nsdsunlaweanalulad
ynsrudulioguma (3) mseuvesdFouiuuiliuGoufonuomniu uay (@)
frmthvesszuuledindndulfimstanuadliutanssumsnsinuifisndy fadu ns
Boudiferfuuinnssunansinudssianuddgdmiunsiluldlunsiaunanidunis
Anwilnedaina

Inoue and Light (2022) §slaseydnin nMsiudanssunianisfinululddnnissey
nsaou uenanazteliEeuldunmsinumateudnuitiimunud Saiusslonidieluil
(1) fFoudousléSuasnntu 2) fivudlaundoueradugusss (3) unSouhaulauas
a¥1aussenansFeuliaynauiu (@) aanarlumsaoutaziiunainisSouivesgizeu
(5) iiuUszAnsnmuazannmlunsdnnisSeunisaou uay (6) Uszndaldans Wusu

NAMNEIAYVDIUTANTIUNNNITANINNAINIENUI WINNTTUNAITANYITAIY
drdyonsiuuilymvieiaundFey Snsdadunisaddeuazitnisaeulnl q Nfaou
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vhanliianngSeulneuiuiianuuandeszrieyana WuewamsalunsSeuivesyiSeu
Humdn uinnssumnenisinuashligGeudifaunoudedlomuiniu Tnsauisariam
Faguenng sy audnvae wevanaRvesFeu vl WeliSeuiinanisdoudidulum
UINTFIUHATNEN1958U3 (Learning Outcomes) m%aammuzﬁwé’ﬂqmﬁmum (Wilson & Sy,
2021)

USZLANVBIUINNTTUNIINITANEN

Phakamach et al. (2021) T9a1unUsEnNVBIUIANTIUNINNISANININVDUINVBINTS
Inn1sAnwlaeiiesausznoudIAy 5 AU LAAIAININA 1

1) winnssudunangns (Curriculum) Wunsldignislugd 9 TunsiWawmdnanasli
#0AAJDITUANINWINGDULAZABUANBIANABINTTYRI BB UlNNTY 1TBsanvdngnTay
AosinsdsuuUasegianaiieliidennaediuing1n1siasAuATIMItALeNe 9 vadlan

2) winnssuamuIsnsseunisaou (nstruction) unsldigszuulunisuiulas

AnAuimuIsaeunuulvi 9 Na1unsaneuausiniIseusIsyAna N1saeukuUgiseuly

6 = =

Audnans nseuwuLiidinsin MsSeuduuusidym nsiauniSaeuindudeefedsnis

Y

wazwalulaglval 9 Winndensuazativayunisiseunisaeu

3) uianssudnudenisaey (Courseware) WunsihAnen nvesnaluladfdsasng o
ilflunswandenaidounisaouguuuulmivianisfoudonues nsdewdundy uaznis
Bounuvinavy masasudeiltifleatuayunisineusuiiuaiediedumediin uazgsna
louasnnenisAnen (Phakamach Senarith, & Wachirawongpaisarn, 2022b)

wINNIIUAUNANGNAS

(Curriculum)

UIANTTUATY

ad e~
WVNILIBU
N1369U

YIANTIUNI
n15Ane

(Instruction)

Educational

Innovation

UIANTIUAIY
donsaou

(Courseware)

2 1 uIRNIIUNNNISANY
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4) winnssusnumsinnaznsusziiiuna (Evaluation) \uuinnssuiliiduieesdleie
nsiananazUsziliunaliegaiiuszdnsninuasyilaegnesns senisuszendldlusunsy
Ao ImesINaTUaYUNTInkasUsEunavesan I tunsAny WU n1sassuudnsg 9 n1s
ahanesiioln uasmsusziusanaA AN NI

5) WinNTsUFUNITUINTINNTT (Managerment) WWunsldutmnssuiiisadasiunisld
szuuledfinndislunisuimsdanislatisunuumuiidesnisuagnsaiuidiussasdueanis
famsdnuluusiassiunsinwothamnzauiiudinauazauam wonisiadulaves
FuimsTiiinusinE Wi mssiuazsiusionisiasuuaseslan

MNUszLANYBI NI TIMINSAnYIfina1m1. anansoagUldinuinnssunissfing
ansaduuneenidu 2 Ussuavilvg 9 fe 1) winnssuidugusss wu yanmaBoud yans
aou YAy wuuiindinee unBoutheaeu waginiu (Judu 2) winnssuiduuusssy wu
wialla 38N15aeu N15IANTHELSTULUUAN 9 waznisuansunumanud sy egalsing
nsidenuimnssuitothdlilaunm daeumsidenliimanzaufuuiunwainssuiozud
gy Imaamwmé‘anﬁui’mﬁmﬁgﬂLLUULﬁ'mvﬁaLL‘U‘UNamﬁiﬁ%uagiﬁummmmsa’tumﬁﬂ
NANTTUVRIARULALUSUNNITISBUS VRIS B UULAAL SEAUMY (Schildkamp et al., 2020)

uanmnf‘? Lﬁ'aﬁﬂwmﬂugmawaaui’mmmamiﬁﬂm (Educational Innovator) ‘SuWU
7 lussdnsnumsfinwanunsandauinnssulavainuanegluuulagenadwundy 3 anvae
ddny loun 1) uimnssusdndas (Product) Fsenavanedis mswannde Jan uazgunsainig
Bounsaouadislval Wudu 2) uinnssunszuiuns (Process) Fsenamneda nszurunsls
U3n1393mn1s MsdanszuaunsBeuizunuusing 4 ungBeu yuvu was fiddmifodes
Hustu wagiidnydmiuguimsanufnunife 3) uinnssumisnsuims (Administration)
Fududsiifidesnmismavidenummamsuimsinnismsanuiln o elfsszdvsam
wagUsgAvdualunisdiduanulunmssvesesdnslifiandnuus iuansns uilseniuves
fFuuimanaziidifededdneialu Tasufmnssumaninaeduiulsiuvdonalniididy
arlunstuindeuliiAnuinnssudulussdnsmenisinulitiaussnuzgeiunatuned
Auua (Phakamach et al., 2021)

uinnssumsfinudasnnifatululsemaidanuaiaun wu anigolisnikaviany
Useieluglsy dmiunisfinuilneiinisiiuinnssuvesinssemannldogianalaeanis
mmﬂssuquwgmilﬁaumavLLu’mGﬂumiaﬂmiLﬁ&luﬂwsaauimaiﬁjiwuuiasw WINNIINNNT
Anuniiwmutulusemealnesus we. 2513 fatlagtiulasaulng wagnaniliegagilaintu
winnssunsinulne Jsdivanednvazuasiinnduszes 9 fegrau (1) Andu (KHIT-PEN)
Duninnssudmquiil aslnin asiistand TReuazinauslunsUssyaiidesiung Ussna
duide 1o wa. 2513 wAndunmsduiinszuunsAnfiyanaazyinlinues dauuaz
danndenuszaunaundufuegrssuiuieliiinanuauiiiusenussouvesuyud uay
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(2) W@y (PLEARN) 1uuinnssulud@wmdnnisuaswuifndundngnsnisseunisaeuil as.de
v auvidly latdiaueld “PLEARN” ilunwifariameinundngnsiagnssuiunsiteuns
aounuliSeulailonaduludanmaiSeunaslamdnmaulunsSeu (Sinlarat, 2020)

Tud wa. 2563 nsznsndnwnislidaiuisanudndulunsadisutnnssunienis
Anulasnstnuaiiufiuianssunisine (Education Sandbox) Tasfiniaesudiunans
Tmsatvayuidluduninensuasnalimyuiasuudlssdouluiufiesnanneauriunisd
Ehui'amawmuua%ﬁﬁamﬁéﬁmﬁumﬁmmsﬁﬂmmaﬂﬁuﬁ 3‘1JLLUUmsU%m§%’mmsmi
ﬂﬂmsULwﬂmmLi’]mmaslumsmmumi lawA (1) meaauqm Tasnsiiamadugmsluns
SousvesdiBouis 3 fu (anaR Ty Arwd) TuiseeRagdsuUsTINA (2) WER/RaL
winnss Tnemsiauuianssunsuimsmsansssiuiomia VINAUINNTTUNTAN WG
sefumRuariuiidu (3) ananuwdoudt lnenisananumdendnduammaIsine
gNIEAUNANITSEUIvainSeuNquaauLazeINIY tay (4) nauasety tnesiudeiund
wiovnelunisdansfine nsiamn waznisvgrenauiansTunensAnulinseunquh
Useine (Phakamach et al., 2022b)

YUABDUNITASILAZNAUIUIANTTUNIINITANE

WHIaNS1UAIUTELANVBIUTANITUNIINITANEIINTIVOANILLIEY TuFdatsnduay
foananniatunaunIsasasvauIuInnIsun1anIsany dadundnnisnazildlglunns
4519a53AU TN TIUNIN SN AN

IINNITNUMIUBUIAAKALITTUNTTUTLABITOITUWIRNTITUNNNISANYIATUYNTRTINES
AU IvIn1sRaTinaIuuE 98 (Aniskina & Terekhova, 2019; Konst, & Kaifisto-
Mertanen, 2020; Phakamach et al., 2021) r}ile‘*iElumﬂJWiﬂﬁiﬂéﬂzUWBUMﬁﬂmiﬁ%’mﬁiiﬁuaa‘:
‘wmmmmﬂsswwmsﬁﬂwﬂmmmﬂwwﬂiva‘wﬁm‘w LLaummimuﬂiﬂiﬁﬂumiﬁsNLLauW@umiﬂ
fﬂiwiuﬂaummumaummmu 6 Sunew uansfan g 2 Tneiiswavidoniiioiteselud

Funouit 1 Msimunasfiaziann (Determining) Lﬂumumaumiﬂﬂmamwﬂﬁym AL
Foams malinmeieanden uarannnveslymiidomnisudluienultunswau fud

mnguazUszudAglunsuidgmnsennunadnyus sl ssasdvosdiSeu

Fupoudl 2 massyuianssu (dentifying) \utuseuntsinuniunimundnisinisuay
M3 wAavguasnanifeiiioidestugaussasdlunsiamnaudnuasvosSou
Tnethunaunaiuiuaeg Aufe wazUszaunisalvesnuy dvuadunsouuuifAnes
nszUIUMsBeusAn Iz figaliuitymseiamungSeuldldmumnudosnis

Jumeaul 3 N15as19ua I (Creation and Development) WWutumeun1sAne3sn1s
ForhudnnssutuegastdanmianiuesAuseney Feaiunis gldmfeites n1snsia
gounuNNUBIUY LagnInsaalseulssAnsamluseninanisasiauasiam,
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o y [
NITNNUATINIZNAIUN

%’umauﬁ 1
(Determining)

REERTTR O EH]
(Identifying)

F ;
Junaun 2

P o AESIAZ AN
YUNDUN 3
(Creation and Development)

L n nsnaaaslduasuiuuse
unaunN 4 . .
(Experimentation and Improvement)

7 m nsilulgluganunisalase
Junauil 5 ]
(Implementation)

TR nsuszfiunanisly
Yunauil 6

(Evaluation)

AT 2 JUABUNNTAS AT HAIUIUIANTTUNINISANEN

Sunouil 4 nsnmaedlduazuiuuss (Experimentation and Improvement) Dudunou
nsneaaduinnssumenisinudiduiudGeungudn q ou Weuudsaudlaliauysal
AouthlUlgass

fupoudl 5 msiluldluaaiunisaiads (Implementation) Wudunaunisufutsaudly
ushilaluanmassuinnssumsnsinwudafiluldess seenadumailuldmuununns
aoulnAfiduall Tusgiuamulssasdvesaeuniotinisemenising wavaniunizaiaie
yoamsiamsFounsasuiiistusmianaiudeyanisliidusses

Funeuil 6 msUszifiunamsld (Evaluation) Wutuneumatfiusiusndoyaiiuansdma
nsliuimnssumensiinuisemadedSeing o Jeazuansisnanimuesuinnssumisnsin
wagdnan1sldwinnssununsfinmaiunsaananindaymi viesuitym vseimugSeuld
pufitmunftaansaisndeunenuns veena wasmouniuianssInAnyusely

a a

agdlsfionu nalnlunsassuasiamnuinnssunianisinunlidnunnuagyssansnm

[
a U

dettaunaniiunisinuilneganadiitu arsfimsnsaaeudoundulluduneud 2 Snads
SonsiaunAuanauds il dWedumsmuasunansideuasimunuinnssuiinuam
wardszdvsnmanntdesidiedls uwarerasiuluimisseyussiaulunisimuiuinnssunianis
Anwilusounaly
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AN BNIUINNTTUNIINISANEI

PagtunsAnwiierfuuinnssumenisinwiuas nsineunsuinnssuniansane
(Educational Innovation Diffusion) lasuaduaulaegranitevinsduninisdnnisdnu
TnglannzEoam sianLazaisuInngsumnanIsng (Phakamach et al, 2021) MIHEUNS
(Diffusion) Mg nszuIuMIvliuinnssldsunmseensunazgninluldlneandnves
guyuanantving asfunismeunidadunssuiunistuiansmazgninldienentudes
mwwaamsaeanslutimamiliivanndnieglussuudsnuniaitelsiAnniseensu (Adoption)
MNMTIATEidnYazveIMsELNINUT AR TR 5 Usznns Tiud (1) dudnnssues
(2) ansaunanieteyadinlulilunmsdeasluesmesuianssudu (3) foulviunm (@) ssauwd
maqiwué’mm‘%aﬂ;muﬁui’mﬂiimsﬁ'ﬂ,ﬂLNEJLLWi' wae (5) NM38aUTU (Saengkaew et al., 2021)

mmaLst'u’meﬂsiumqmiﬁﬂw%ﬁuﬂsxmumaﬁ%ﬁﬂﬂgﬁmsaau%’uui’mﬂisuﬁu
L‘Wi'wLi‘]uﬁaﬁﬂﬂ@mim?{auLLUaﬂumﬁﬂW%amﬁu Favedinaviliuszansfiieitosnau
Tawausunsauias FodunsrurunaunanussinsRanssumanednuassauafiidnung A
wariunanenuy Aenssudildadivazsiulvlugassesnandy 9 finmsiasuulasegnaen
namaneRanssusaiiesiu Tnganunsauleiinsmeunsoenldilu 6 Jumeu dud (1) Injec-
tion: \Juduneumsiiewmnanuiaviedsnsluddnluwusilfandnlussdnsvieanitu
nsAnwmile 9 li5unsu (2) Examination: wwiRavieisnisimiiviaueldsuanuaulanin
audnluaardunisineiy q Snsdnviduadt Mawsudde nagnaudeinisnesUany
N33UNITTUNRISA (3) Preparation: ﬁLﬁaﬁaﬂuamﬂ’umsﬁﬂmﬁﬂauﬁlﬁ]ﬁ%maaﬂ%’
u"‘g’mﬂﬁm/mmiﬁﬂmﬁ?uuaxﬁﬂﬂgim3m’%smmiwuiauqﬂmﬂmazw%’wmmmq 9 UNTHIN
Seamsiineusudeulduinnssumensenunfiwauniu (@) Sampling: finsnaassiuinnssuly
Tafausn udrduieesfliursdualidoyaifionisdnuilaefiansainanisldfiiuan
(5) Spread: {WunsnszaersereenaveninnssunnsEnuiildsunsvaaedduazldua
TWguszrnsnguitmineluianiie lnsamznguili@edeldinfidnenmmelfivsdontsld
wimnssumensAnetuld waz (6) Institutionalization: winnssumentsanwidlgsuns
gouuuaziinshluldlunsufoRnusunaraifuuufoaiunivans Wuuniidevesnis
ﬂﬁﬁm%am%ﬂﬁmm (Konst & Kairisto-Mertanen, 2020)

SULUUYRIUIANTIUNINTSANED

Chandra, Tomitsch, and Large (2021) &g Phakamach et al. (2021) léjixqﬁﬂgmm‘u
Yosuinnssuman1sAinwdaduesrusznouniwesnisiauaatunsnuinegaina

1. uniSeulusunsu (Programmed Lesson)
wnetla NM3dnssuumMIBeunsasunilalonaliyiseudseneufanssumBeueie
AuLRInNULHo I NIn A utunau HlsguilonausgiiunNan1sieusauAULEMIEN1TAN
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wadgviounduagiawe Bnia fEeuasdenGeuldnunuaile wardlunumsansaves
uiageu dnmsvesunFeulsunsufided (1) Wealendlifdouidunuedenszdunazias
(Active Participation) (2) TAnsiunan1siseureInuLeseeesviuiviula (Immediate Feed Back)
(3) Uszaunsalutemudida (Success Experience) dloBsuauusaziume Haoumslinig
1&@3uus9 (Reinforcement) iszilunisnszduliiseuidngilanazdesnisfoudoly was
(8) msWhifomitaztion (Gradual Approximation) WWunsdmanduduneudemitmnzausv
ANUANTAVDIITEU

2. M5IANNSISEUNSERUE LRSI EBUMBSITER (Intemnet Platform)

duwmasiladuninlanitwwesnishilentalunisnwimainuiuazadisniy
windeulneduundsazauanunioniondt “gumindanud” dufo mIoudflazuoniey
LLazﬂé'“uﬂiaﬁaagaLﬁaﬁwmﬁsmf%mLLaz%“mzw%uL*fJummﬁ Yozt nUTeTaneretadng
nsrUILMIIRludRveInIsAuTayauuLnanwosuAIva LLavﬁwmL%EJUL‘%EN%MT]W'JW%@W
ﬂgmm%m’ﬂ%mmsmvﬂm mam%’lmmmwiamw “amﬂsﬁumwm” (Knovaedge Engmeenng)
Falvuzns www wwwuwumLwammaumﬂmasﬂﬁmammaamsaumawumn FadlLeiud
drAnyed 2 Usens fie 1) ﬁﬁmﬁiﬂ%’]ﬂ’]iLﬂjaMIBﬂLLauLiEJﬂSUm;IJa‘VILﬂ&l’)‘U@QIML‘U’]ﬂJ’WUi’]ﬂ{]i@ 175
MsfiEendn “Hyperlink” wag 2) anunsadansdeyalivaneguuuuliizdudeniy Al

=

nwiadeuly des wardnvied Judu
3. 9La5utls (e-Learning)
e-Learning %30 Electronic Learning nuneds n1sdeusudedidnnseinddslinisi
LauaLifammmauﬁamaﬂugﬂmmﬁaﬁaaﬁLaa Igun dennudidnnsedind nmils Amns i
F5le nmedeulvn waznmaudf W LLazﬁmﬂwm85ﬂﬁwﬁqi%ﬁumsﬁﬂmﬁﬁaui
WueetnedumediinlnunisFeuiiedies dsdinmaBousluaugiuuy e daoudugFeu
fisuiuidoudneunis viedBounisaufunduuesdFou Uiduiusdanunsonseviriou
in3nsfloaednuniz Iiun 1) wuu Real-time léun nsaununludnuagvssnsiuidaning
wandsurmansiundeddludnunzrendeainuinisues Chat Room uag 2) WUU Non
Real-time lAun N15dsoAudesiuNIUNIaUSAS e-Mail, Web Board, Digital Platform uag
News-group sy
4. msAnwslna (Distance Learning)
vinefe sruumsAngSeunasaousylnafuusannsoviliiAansGouslalag
o1fedonsaeuludnuaizvesdeUszan nanfe mslidesns 9 Sy Wy MBeu wnugl
Aoufimes viiegunsaimalnsaunay wazdemavulssnvinguasnsviaiAiviaduntoe
Tunsunsnsznenisinuluafivssounazfousldognametmniesdiu mafnuild
ﬁgﬂuszﬁuﬁuauﬁﬁzﬁu@q%uﬂ%iyzm
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5. YAN1SARUNTOYANITLTEU (Instructional Package)

a 1

JudeUszauuszinnuilsdefigagdanunaianizisesiszasuy lngansaziluFesdideu

=

Frslmid vy yanisaeududouszandildainssuunisudnuaznstihdenisaoud
aoandaafiudn e iFes uaringuisasdiietaglinaudsunginssunisSeuegned
Usz@nsnm Usetnnvesyanisaeudl 4 Ussianlng q lawn (1) ganisaeudssnaunisusseny
(Lecture Module) (2) yansaeuluunguianssy (Activities Module) (3) ¥AnNSERUANEARNMN
v3eyAN1sARUTIBYAAA (Individual Module) wag (4) yannsaeunialna (Distance Module)

6. @uﬂmaﬁ&mi (Learning Center)

HumsdauszaunsainsBeusiligFoulsuszneuiansmumsfeusimeonuieain
flan lngorfedensaeunuulszaunazndnnsvenszuIunsnguduiusidndislunsFeu
nsaeu BnvedadunisSeunetnamdndis fednvazianduniadalenalifiEou
(1) loafidiuslunsiouiegransedunseiad (2) LAnTI9a0UNaNISREUIAIEAULDIYIUT
(3) W¥iUszaumsaiviliAnamnianilaluaudida wae (@) Wineusfiastiosmuddutu
audmsBeuitedninduuianssumsinanmundounissouitaasdaasuligidoulstndy
nswanamAnuimenues Sndeauls danuiuRaveunavannsavhausiududungaoe
sULUUYeIguinIsEens useonldvaresunuuusinudunng 4 Ussiam loun (1) gudns
Feudionine (ILO) (2) AudnsiFenjluieaiou (3) Msaounuugudnstous uag (@) gudnis
Seusyuvy (CLC)

DIANSUAIUINNTTUNIINTISANEN

Mnseazideademiinanundrsfuannsossyfeosdusznouuaznalnnisiamn
antunsAnwinegannauaziiiuuszdnudaine nsadrsesdnsuianinnssumnenisin
nnseaulviaussousgs

Phongsak et al. (2021) lAlAIUNN189890IANTLINUIRNTTUNINNISANEY UUNBD
safnISeanTunsAnEfiinsnsyilul mmsadsing wienmswawdaulainddla q uda
ylsinsfinyviemsdnfanssumadounisaeuiiussavsamatuninin vhlsiZowdanis
SeuasuudadunsGous fussgslalunsBeu iliAeuszavsamuasyssavsnagsandu
f3ou fadu madussdnsuiuinnssmiansfine anrtfunisinusiesiinauaiuis
Andurhadmiflensiaulifusinssuiunsinuwes nsndasanuitluguuuunisuims
msdnvimdngns nsaedeviedSnsinnisBounisaou udimsiauazUsifiuna (ile
duaSunisiSeuivesiounmudnenin wazlaussauznoulumsfnuide wavUsznaue1dn
Ipeaiiusyansnmsialy

1. 99AUszNaUYaINITUUBIANIUMINTANTIUNISNITANEN

2INNINUMUTIUNTIULAZIENANTIMATeMAITomUI SnsAnuiedadonas

Pt

Ya N
\ 174/‘. o1sansMsAnuia:udNsSsuMSISaUs | Journal of Education and Innovative Learning
\

~ s

-



WOUFANG wMmuA

adusznourensilussdnsuinnssuneaunls (Chandra et al, 2021) usin1sAnyIULUY
nslussdnsuiuIanssunisanudaideudnateslnganizeddslusvmdlng fadu
Q’L%&m%ﬂéﬁ'ﬁwamsﬁﬂmgﬂLLUUmilﬂumﬁﬂiLmqu"jfmﬂﬁmmmsﬁﬂmﬁiﬁ%’umiﬂqfﬂﬁuaz
Juflvensumannisuidnaue I@EJmsL%auimgju%uwummﬁﬂsmqmsﬁwﬂunﬂizﬁwm
Usvinelng Fanuindaseditnasenisifussdnsuauianssumiamsanetudssnaulugae
peRUsznauvan tawn Anzdin@uinnssy usseiniauinnssy waslidowinnssu (Phaka-
mach et al.,, 2021)

1) ameziihdeuinnssy

unumd R esiuIIIgeanlunsiuiedeussdnsazinlugnmaidussdnsuss
winnssunnenisdne aunseasuaudnvazlulszinunisiinnzfunduinnssy laun
(1) fuimsiidoriminisasuainsuimsdanisesdnslilugidmne (2) fuimaidu
Fogniiruiyaainsuaziilaunumveamaluladfiisatesuazaiuayunisiunldedn
wsnzauTiunTa way (3) fuivnsielalddensiaunau aianszusunisvhouilusda fdus
LAENIENEUND asussemanuilauazidnfs doansteyataiou wasanunsauivmsians
MuNaIANUAINTIAIEN 1 TAILETIY

2) UTTIMANIANTTY

namliinfuimsegdeanansunumediaudnilunisldnagniuazimaianis
UImssdugeisazaninsntimiesdnsganudiia fadu nestauianitunisAnungdana
mMsassannndennisnisAnuidlval uazmisasussenaimnzanlunisSeusiie
a%ﬁqﬁﬂwxLwiqamﬂmLﬁuL%"mﬁ”uﬁzyLLazﬁwLfJuLi'qmuagjLaua AUImsAITnsevtinlunisinauls
suiunislvinnsievesantuinuesiuiinveuiinsaisnunimdmiveunaneisidauay
1390

NVBYaIYINTVBY Phakamach et al. (2021) s¥UAMUININITIANTTANY)
vaslneiietuindouggalneuausd 4.0 Tngifunsiinseiainulovisuaznisaiisusseinie
winnssumuindsidesduiunmsiiemsaunantunisinuganna Tiun (1) nswamnay
Anas1eassAlunszuaunsianisSeunisasuiiewanuinngsy (2) maiauamduilo
91WNvRsYAAINTNIMIANY (3) Msdadsuuaziauszuumaluladidvaiionsinu way
(4) MsasanuTINlemumidekariauuinnssy

3) ddeudnnssu
dedAyusenmsaanevesmsiuesdnswisuinnssmanisfnuiife “dde
uinnss’ anmsliengiteyaiiisadesiussdnsuiauinnssuiiuumuin audnvue
YAaINTYBI0IANTNINNTAN T saLTuLTansnsnnsAng, sfidnueidefioludl
(Da'as, Watted, A, & Barak 2020) (1) #ia1gH11 v uee19iiaa1dn 1WuN1539uNY J3ndiin
wazasesssulunsviaulugidivene (2) fanudesEuaiieassdidsuinuazieosviglu
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walulaguazuinnssy (3) awnsavihnunududduliegidisedniam @) danuniouns
PNYEanLaryinuwesed wazynanulanalgeg1s (Multi-function) wag (5) a@uisaldwmalulad
A998 P 0819N N9V WAL TANA U

2. nswsaNasAnsieLluBsAnIWILIANTIINIeNTANY
yasudureinsilugesdnsuiauinnssudaduguniasinlugesinsuiinisiseus
(Learning Organization) wagsiesanludesrnsuinnssunamsfinulatu weliinaiudadu
lunsiluesinsuisuinnssunenisfnuluszdvainamuinguszasduasidmunefiinun
98198UTEANSN MW (Aniskina & Terekhova, 2019; Aydug & Agaoslu, 2023) msiiesrUszneu
nanglukazaiguen 6 ssrusenau laun (1) deviadiazensmansiaziludesdns
WINNTIUNIINISANYT (2) afrefmusssunadvayuuinnssunienisdnwiluesdnsynia
(3) InTzUIUNskazNSUSURTIE8 1MEAENT TS U TANTTUNINTSANYY (4) ATuginfsfedy
lugnisiluesdnsuiiuinnssunisnisfinwnfivssdansam (5) dusulunisasieasse
WINNITIUNNISANYT wag (6) duasuymainsnianisnulunisfnsisuaieassAnazasng
winNIsuNINIsAnY Aty auseasulnenInginvein1silueddnsuiiuinnssunianis
ANYINAUTEANTAINLEARIRININA 3 (Phakamach et al., 2021)
uIANISURIUVANGAS
uinnIsm
(Innovative v PR
UINNTTUATUITNITIBUNTTADUY
Leadership)
29ANTUUINNTTY
UsIeINA
winnysu ssuulaauianssu namsfinm
(Innovative (Innovation Ecosystem) (Educational Innovative (Courseware)

Climate) Organization)

winnssudumsiauaznisusudiuna
(Evaluation)

ffeuinnssu
(Innovative uinnssudmunsuImsdnnms
Behavior) (Management)

AN 3 29ANSWAIUIANTITUNIANSAN Y

Mnedvsznaumang s Judndununfanisuimsdanisesdnsuwilvailunisusudaen
Audnvuzasdnsifiiuuazuinnssuduladondn nshasdussdnsurauinnssunienis
Anwlpeyludesdiladevan laun lassadauazuinuesesnns (Saengkaew et al., 2021)

druwnldunisdsuulaesinsgeadnsuininnssuniansiny) uuAnflesdns
ansathludiulflunisuimsdanisnisinenlussdnsiiedngesdnsusuinnssy laun
(1) msmeaulimanziunu 2) msshwaundiedivesdns (3) nsuiulaseasisesinsli
aonfuiumMsasulasdesidviannid uay (@) msthnagnéiiietuadsiasntaelunisidia
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UszdnsnmuesasAns (Schildkamp et al., 2020; Aydug & Agaoslu, 2023)
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Abstract

Micro-learning is a media-based learning approach that utilizes short content segments of
approximately 3-5 minutes. This learning style, suitable for today's world, caters to learners who
focus on specific areas of study. Moreover, micro-learning provides a flexible medium, as students
can learn independently through online channels. This article aims to equip readers with knowl-
edge about micro-learning, promote contemporary learning strategies, and provide insight into
future micro-learning trends. Furthermore, the article proposes a micro-learning design based on
constructivist theory to pique student interest in the lessons. The development of a micro-teach-
ing model based on constructivist theory can be applied across various subject areas. However,
before implementing the model, instructors must analyze the content to ascertain the purpose of
implementing the constructivist theory micro-learning model through online media and whether
their teaching style is suitable. Additionally, the model must be adapted to the school environ-
ment, given that each school's environment is unique.
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