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Designing Framework of Constructivist Web-Based Learning Environments
with Augmented Reality to Enhance Creative Thinking
on Topic of Animation for Grade 9 Students
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I Abstract

The purpose of this research was to synthesize the theoretical framework of constructivist web-based learning environment
augmented reality to enhance creative thinking on topic animation for Grade 9 students. The target group consisted of seven
experts reviewing document and designed framework, and 40 students in Grade 9 from Narinukun School. Documentary and
survey research were adopted in this study. This research was conducted in four stages: 1) examining and analyzing the principles
and theories, 2) reviewing literature, 3) studying relevant contexts, and 4) synthesizing the designing framework for the con-
structivist web-based learning environment. The research instruments were survey a synthesis record of theoretical framework,
a synthesis record of design framework, and evaluation form for experts. Data were analyzed by using descriptive and
analytical summary interpretation.

The results revealed that the theoretical framework consisted of five foundations: 1) psychological base 2) pedagogical
base 3) context base 4) creative thinking base 5) media theory and technology base. The designing framework consisted of
four stages: 1) activating of cognitive structure and enhancing creative thinking, 2) promoting cognitive balance 3) enhancing
knowledge construction and creative thinking, and 4) supporting knowledge construction. The constructivist web-based
learning environment was comprised of seven components as following: 1) problem base, 2) resources, 3) cognitive tool
room, 4) collaboration room, 5) room of enhancement of creative thinking, 6) scaffolding, 7) coaching.

Keywords: Constructivist Augmented Reality Web-Based Learning Environment, Augmented Reality, Creative thinking

B unAnta

o
Ao s

el inguszasdiiedunzvinseunmnfnngufnisesnuuudsnadeuninBeuiinaluladiaiioussuuaietion

4
o sal 1

LU uiAeuAnSARaRTIdaRINSAnaisaTIA o3 masaueiiudu dwuinGeutuiseufnm il 3 nqutmanefllunsive
IsuA dnBeutuisosnuti 3 1sadeuuduna mansinwdl 2 Ynmsfinu 2560 $1uau 40 Au wesdidorvglunmsanadeunsey
LLuaﬁquwﬁmiaaﬂLLUU?@mﬁawwmiﬁ'au%ﬂ UM 7 AU i"dqumﬁﬁ’aﬂ%@ﬂu%’aLaﬂaﬁ wagnsifoidedis ftuneu el
1) Anwwdnniangud] 2) manumwssunsuiiieides 3) Anwudundiieades 4) aamiwvmﬂiauumﬂwqw{] WA¥NIOULWIAANTT
onuuUAIndennamsGeus wdealeflflunside 1iun wudmemmuAndiuves§eu wutufinnsdaasesinseuuyidn
Fagud wuutuiinsdaesesinseunaanisesnuu wuuUssiiudmiudideney Seneideyalasnisasy Anny wasussens
TBATIEN

ado w

Wan33dewudn 1) ﬂﬁauLLmﬂmLﬁquwgmwumuquwgwmﬂz:u 5 fiugiu dell 1) Augiudeivennisoud 2) Wumumam
nsdeL 3) Auguuiun &) fiugrunshnadieassd 5) fugunguideuasmalulad uasnseuwwnAnmseenuuy Usenaudne 4 funeu
1) nansgiulassasmedyguaznsfinasieassd 2) msaduayunisuivaunanadygn 3) msduaSunisaisanuiuaznisfn
a¥sassd 4) mstemdonisainernug uardaaszsidussduszneuvesdaunndennieniseuit fiuszneusie 1) anumsaiaym
2) widen33eus 3) ieanesiienalya 4) esuandsuGous 5) iesduaiunisAnaiiassd 6) grunisviemde 7) msldy

o o

Adn U ?NLL’JﬂﬁEJiJVINﬂWSLiEJU'ﬁmﬂIUIaEJLﬂm@u‘ﬂiﬂUumi@‘mE’J LWﬂIUIaEJLﬁlIﬂ‘LH]iQ NMIANESI9ETTA

N1



Journal of Information and Learning
Volume 31, Issue 2, May-August, 2020

B uni (Introduction)
Tugansdsuuaswesdanslan n1sAnasassd
wazuinnssulmiq Wandunummniulunsiundou
wisughaluanssuil 21 Aksoguugiuanudadelviid
myvhauuuldanufnadieassd lidnezduduiivie
Uinsfansadiugadildainnisnaiieassd wunis
ahaueiiudy viedelavan TunsdnmsBounsaely
YagtumisliauddyiuanudnadsassAvesyiSey
FadudnwazanuAnfiazinlugnsAnyszAugauan
TvflvitugGeu Wethlugmsiaunaitiya Wi
wAZIALNIAN 91N18UTBIB9ANT World Economic
Forum ¥ 2013-2014 fidnddusuanansalumsutedy
Feuszmalneogluddiui 31 910 144 Uszina waz
fsananzEes liun auamnnsdamsinu wu Bos
aaInsaluMsAnUsyRvsauasAuTnnssufiardea
nan 1L lusuIAn (Office of the Education Council,
2016) warlutigtumeluladiarudrvanniu dua
ioyaasauneaiuiniy uazlilfilzuuuuiimed
Faiiu lumsdanisfnwFadeaBeunsuauviod Tu
M3dnnsBeunisaey Mnfitiunisaey Wasuaduns
Gews MfugBoudugudnans aenszuaunsdnnisfine
dosduaiulvigGoulinaluladansauma (onouauss
ﬂ'ﬁﬁauiﬁ]ahwial,ﬁaﬂLLaxmaam%"?m (Chaijaroen, 2014)
wilesanmsdnnisFeus Wunsvesdr vnnsUf iR
Fedmalvig S euvANAnas1aassd wWagnTEzwaIm
ANNEFIBAULEY Fa91nT1BauNanIsUsEITiuAsuen
veadinuiuTeRNATT LKA USEEUAMA N SANY
(Fa1.) WU ANTITEAUUTZNA mmgmﬁ 4 @anufn
a519a536) vosdSeuaglussauuiuuy Andusoeay 89.6
(Office for National Education Standards and Quality
Assessment, 2012) uaﬂﬂl’m‘ﬁ A1NFIYIURNANTTITY
AnnuNaveIn1sU IUnIsiTeuTaunses1 vy
MIANWINIAIVIR WA, 2542 WUIY Tinwen1sAn Vinyy
msduat vestinidousziudutisondnudi 3 Msedeu
innmir¥esas 90 frzuuundsradunyidiving vy
nsfn FinwzmaruaivesEousgluszduifosuiuuss
(Ministry of Education Thailand, 2006) 91nNan 15Uy
manam wandbiiuigSeufdaszautymlunisiamn
M3Anadsassh Jasdedldsunisudlivegiasron Jaym
AINE1UANINNTEUIUNITIANSISBUNTAOUVDIAT U
Hagiiu AfsvansdaadulifSouAansimuinisan
a519a330 nswnsaeuvesasaulvg dlidnuaensli
AnuFInn I sduaSulviESeuliAnegdiviaua 33nfa
AT Anduasiey witgm JInTBuamANILae

2N

adsesdaruifienues amgiifuduiidesnainag
Uizauﬂiwﬂum'ﬁ%’mmiL%'&Juiftﬁaﬂ’wmﬂismumiﬁm
vosjFeu TauiegUuuy s uasmaliansdnnisFous
ieriannnnsin vhliinguinenusiulouasyszaudgmily
MsdansBeudiflewannnszuauntsinvesizou
1nTyninanainsInnsiseuslnen1suiimgug
MsAnaisassATELwIALded amnuamsaniely
auesvesuyudfianlaniislna nanoudyuiaziilugns
AnUseivg wavwuanenisuatymingd sndusuimsly
M3nnsBeuiestisduaSulvigSeulainnnudalie
warduaTulii3ouinnishnaineassdbeiy wasngud
aeuaniafiadidunuinudniidediinsFeuiidu
nvUIuMsadsnnnNsEUs fadu Whvsnevesnsaou
JzatvayunsasauInnIeunee1dlunisatenes
A3 PRuanSARIaRasaiunsasuaiinivesusiay
UARABENMINZAL WasAuLLINg uiinouansaRian [y
wnAnfigonadesnazannsailuldlunisesnuuunis
JansiFeudiitenswanngSeuseaziiuldinnsdans
Feudmuuuamnuineuaniaiiadoriiujduiug deende
Uszaunsaluazanuiivianunaruinne wenani
Audnwy uaysyuudydnuvaivedediauaidonisaing
safmuiveaiSeu laun dnvanlulua (Node) vos
mnusidenlesiu (Link) FaSeniinisidenlesvansiia
(Hyperlink) wazvannsadenloadunIevieialan
awsiazTunvesenuiigFouasluavatuaugGeoulums
Foulssyiugruauididunistaslunisadianiuslu
nsdffFeuimnusifueilasaansygifudsls]
dieane wazthelunisveneyumesiivarnvats dudeste
nsvgnglassasimedygvesdiSeustailiuseansam
naenIUANANvATiUNNTAsasiansalduaniUdey
AT WUIAR wazveneyutassEnIeiuldnaenia
(Chaijaroen, 2014) waunanusmiuwmaluladiaiiouass
(Augment Reality: AR) Fadumnaluladfinalanluai
Juase wazlaniadouddmeiunugonduisuazgunsal
ousorneg leun ausnlu ndesidavesuiiubn e
TEeuldifunmaiiouegluaniunisaituateq feasd
aildiuFeunindeuvuidn Welemalvianunsoldsuuuy
msdeansiivannvansuasndusssueibeiy
Falun1sdnfanssunisiSounsaeuvossneinn
poufimes dwsuiihoutuiseufinu i 3 Fes n1s
afenunetuiu FaduinidesedunisAnaiisasse
Tnerisouazladnyiuuifansasiamanuue gy van
N1509NLUUNY kasNAILINITARAS19ATIAYRIITEU
Tngamrsatld@nwinaiiiedunuinidlunisiaun



Designing Framework of Constructivist Augmented RealityWeb-Based Learning Environments to...

NILUIUNITANATINATIA N1TOBNUUUNISITHUNITADY
TngadrsanunisaliiaenndesfuanuaulaveiSou
iionseduliiinFeuiinnunseiedefulunsainassd
ey SadlefuFeus Tnefiundsdoyadidnindoulils
ASHUEITLEII viseausaAumtayaiiunuLedle
9g199ase dgrunstiemdsbitnGeudiludne was
thieyaildneduseduiu Jsagtoatuayunisaiie
ANTLAENSANASNATIAVRI S LY

Nnimspaiinanteiuidedsaulassinwinsey
LuIAANITEENLUTAIAd BN TEouTinaTulad
iaflousteuutaIerienunuImguinouaniaRiadds
Wuwwmalulagluilunisnisfinerdsdndudemuniu
wann1s nguf Nuitewardunsiziidunsounuifn
N1590NUUUAIIAGBUMINSITEUT 9InnnsAnY
vdnnamgufiitisates e1f nquiwnsdygn ol
ABUANTARIAR A1ANSNTITARY LAENISARATIeATIA
UsgnaufunsAn¥IuIdesngg Lﬁaﬁmmﬂuﬁugﬂﬂu
NTENATIEYINTDURUIAALTING B AL NTOUKUIAANIS
ponuuy Tufsduanziiduesdusznouvesdsnnden
MINMIFouR wazthludnisufifnsesnwuuuagiann
AanadeunisFouds MwmnzauduuiunvesiSounay
daaSunsiaINsAnasassavesyiseusialy lnsnu
Weilldumeativayunnnguitouanssuasmeluled
Mty rumInedevauwny

B YrqiszaiAn13338 (Objectives)

WoduasizinseunuiAnnIseonLUUAInA oY
mamsFeuivaluladiaiiouasauuesei1gnuwLImMg ¥l
POUANSARIARTIALASUNTARES9ESIA 309 NMSEsIey
wotldy dmsuiinSeutussonfnudi 3

B 35a118un15998 (Methodology)

FULUUN1TIRY

sUwuuNIdelumsfinwasedl fie ms3delenans
(Documentary research) Lagn15IEWIA15I (Survey)
UsENaUeIY MTIFLDNANTUANNTT NOB] NMIANYIIUY
Woilieades miduanginsouwnAndmguiuaznsou
wnAnlunseenuUUAsAdounIssSeusmalulad
LOUATIUWATBVILMURLING U ABUANTAR AR

ngumisng

nauidmnedldlunsinwiaded e dnidoudu
sennuUi 3 lsadouuniyga maeud 2 Insdnw
2560 17 40 AU LAz lunsnTIIdoUnseU
LuIAANITEENLUTAIIAdBUNNNsEBuTinalulad

v o

Jeeranun Susing and Sumalee Chaijaroen Il

iaflounteuuLaIerngnuuLIMg uineuaniniadi
duasunsAnaieassd Fos msafunuuedudu dmsu
thidoudusendnudi 3 S 7 au

inseailaflilunsade

1. wuudrsennuAaiiuresBeu edduanm
UiunmsdanisFeunisaeu wazn1sBeusmedaindon
namsBoud WamsudsemiudniueesdSeu 1l
thanduiugnilunsdaaneinseunfnniseoniuy
daadounansBouiiveluladiaiiousse lneifisaing
fatl 1) Anwwdnnimguiifeites uasudnnisas
WUUAIS3 2) MTUANTOULNIAANITATIHUUATITIY
FsuszneuseUsziAureaUudTaTTidnwazdufany
vaneida lneiiUsziiuiieatumsiBeusiduaiunsaing
ANUIUAZNIIANAT1NATIAVREISEY Lazn13iTeunIY
danndeunisniseuiuazinaluladiaiiousduy
3oty WiouszymaNaluUTTANAY ULauee1915e
AUsnw ez Beavasunisianasussifiunadiuy
2 AU LiensapuATIgNFeY ATIATITEEM A
d0nAADIvDIUTTAUNTATID uazaumazanlun 31y
w1 wagdsuuguilumudaiauawiy

2. wuuTuinMSALATIENNTOULIANTING Y]]
THlunsduiinnsduanegitenanaifeafundnnimgu]
wazaAfefiAndeaiiiunisnsnaey Mngieansy
Fumsinuazdsaidiune Tneiiinisadedsd fe dnw
Aasigh nénmIkagnquiiifeades afrenseunuaAn
uazUsEifiunsnsiadeunans FeUsznause 1) Tasgh
LaﬂmﬂmEJmﬁaﬁugmmﬂmsﬁﬂmuaﬁmeﬁmé’ﬂmi
nuiniAdouasiuls 2) Weslssanuduiusevinmdn
mMaguiiarnsfinunide 3) dudunsdaasgidietien
Huitugrulunsifeluaded afauvutufinuesiiaue
o1sdninwuarideinasunisiauazUsziiuna
$117u 2 Au LionsredeuAMN WTBILUUTLTinTiad sty
TanwauzUaneUn nglvssunnuaenadouazliaonndos
Wiy ymanarieteiauaiusiionisuiuls antdu
vwaildnuiuusudlvaadeiauouus

3. wuuduiinnsdaunTeinsouluIRANIToRNKUY
THlunsduiinnsduanegitenanaifeafundnnimou]
uarAdeiiftos Innerimdnmtasnguiiiedos
Usgnaude 1) Tinsgienanslasendeiiugiuainnis
Anwiuariinszidnnavgul :uide 2) vhnsidenles
AUFUNUS TENTNGNNIING B kazn15An Y18
3) vihnmsifeulesgeuideinzundutiugnilunisfin
adsll anduiiaueenansgivinuuasdidervigdu
Fausziliuna $119U 2 AU DN TINABUANATIVBIUUY

h3



Journal of Information and Learning
Volume 31, Issue 2, May-August, 2020

Sufinfladnetu fdnvuzvanedn nglissymguanie
%’amuammﬁamsﬂ%’uﬂgd mnﬁ?uﬁwaﬁiéfmﬂ%’wga
whlvpudoiauauuy

4. wuuUssidudmiuiiTeivg Wertumsussdiy
nsOUINARNsERNLUVAIIRdBM MBS THluns
TIvERUANA WlLNTORNLUUAIIAGDNMNIN T F oS
MnfugunsUssii anduidethuuiudgudle
A3URAAIY LA UTTNLRTIATIEN

nsiiusiusandayauaznisiasizideya

maiuusdeyalunisduasginsounuifnd
Twazidundil

1. NUMUITIUNTIU ANYIMANNTNEL] Wagaide
fefunseeniuvAIAdeaMaMsEEusn I nqu
mannsdeyauwasnguaeuasaiian siutanudnyne
warszuudydnualvesdeuuiaiote Lﬁaﬁﬂmlﬂuﬁugm
Tumsfine vhmsleseideya Inenisasuininuuag
UTTNLRTIATIEN

2. anmuIunmiAaiunsSouvesyieu Tuuy
drvrannufaiiu nszideyalaenisasufieuuas
NSUTTLBTINATIEN

3. §UATIBNNTOURNIAAIMA W] 31NNTNUNIY
vanmguiuazimideiiedes Taglduuutuiinnns
FuaszvinsounnAndmaul] anaaeulage1ansdi
Unwazdfudgaudlomuduugii waviauediBormay
ATRdeY Wazuiulsaudly daihnsiesgideya
lneNsasURnLLa UTTENERIATIEN

4. HupssinseunuiAnmseeniuy Tnsordeiiugiu
IINNTOULUIANLTING ¥ kA dLATIZ0IAUTENDUVRY
AandeuyninsFoui lusree1asdivinyinsIeaey
AUADAARDITENINNANNIT ) ﬁﬁﬂmrﬁuﬁugm
funsouluIAanIseeNUUUAIIAd BN TIToUS
weluladiadiousteuuadetion ileverduuriiuag
WuUsuUaunle

5. L@UBNTOULUIAANNTOONUUUAIAGDAMIINNS
Seuginalulagiadouasivuiaiorig Gfa;gﬁimmzy
WloUszifiuANEAAd B TENI AN NNTHAE N Wi AU
danadounanisBousinaluladiasioustauuindenng
Fevhnmsiengideyalasnsasuiniuuaznisussens
BATIEN

B 1an153498 (Results)

1. nsoUUWIARGmMnuvesdandeumensGeus
wiAlUlaglailouasIUIATETEMULLING B Ao UaRSARIER
fdnasunstnasisassd Usznauludie 5 Mg Tiud

4 N

1.1 fugnudnivermadeud Wiunduiiugiu
mﬁmﬁmmmiﬁauiﬁﬁﬁm g 1) naunnsdyayriiey
(Cognitive theory) LHungufifisadostunszuaunis
AnngluaneesSeu laun naufussanaasaumna
(Information processing) %ﬂLﬂquwﬁﬁJ}deﬁuﬁﬂm
nszUIuNsiAn SRuTuneuvaINIUTEINa AUy
LagMIAUALaNTAUWA 2) Nquineuaniaiiad Falivdn
n13d1fy 2 naNMs Ao nureuansaiandadyan
(Cognitive constructivist) wagNguAUANSARIANTS
damy (Social constructivist)

1.2 Hugrumiansnisaeu Taan1sdimgu]
ﬂauam%fﬂa’?aﬁmLﬂuﬁugmiumiaaﬂLLUUﬁauﬁuﬁaﬁ
Foni1 lunavesdanadeunienisiFoud dasznouse
OLEs Model, CLEs Model, SOl Model, Situated Learning,
Cognitive Apprenticeship

1.3 fugiuuiun ideldvhmadmamdadiu
vosiFoufunguilvuneg $1uau 40 au ReIRUAW
U3unnsdanissunisasy Hiunisdnuudeniniy
véngnsununaaasIGeusedunndenynanisiEous
wuh dSsulirelivszaumsaliSeuinuiuineuansaiian
Tnglowzegudansliimaluladiatiousss msdanisSeu
msaeudafunmsaenenaruinnagiaeuludninSeu
Tnenisilsuazanny vlidneulilatiunssuiunis
ufidgmdeaues uazthunduiugidluniseanuuy
dawndonvnamsBouiimaluladiadiousse

1.4 fugiunishnadaassd §ideldendeiiug
PNNMdnMIARaTaTIAYes Guilford (1967) eUsznau
luse 4 dnwe Ao AnAass (Fluency) Ae ANEINTE
TumsAemeneuldiognsndeunainnduasiviinmi
wnlunaniidiia Aadaveju (Flexibility) Ao Aauamnsa
Tunshiavenaulivaneyssunmiasatefians anulas
Pndwmils WiomAdumaunuls Aessu (Originality)
Ao dnwganuAnfiuanivi uanAaaInALARLAL
UszendlmAndsyaifitaruutantmlildduulas uasdn
azidunane (Elaboration) Ao mnuAnluswaziden il
pnussviereneauAnuanlfauysaibeiu

1.5 Mugrumnuiidenasmelulad lun1seenuuy
nazWunAndeuniensBeus §idelsiaudnuay
wgdueanaluladuarsruududnuaivesdonldly
MseonuUUNAz AN FWIAdeIN I BeuFuuedote
AukIAUARSARIaATINiUWAlulagalouss nuwL
Aeuansadian desznauludneg 2 qudnuny Aosu
wialulad léud dunadouvnanmsBeuduueiets (Web-
based Learning Environment) uaginaluladiadouass



Designing Framework of Constructivist Augmented RealityWeb-Based Learning Environments to...

(Augmented Reality) Tuaudgyanvalvesds laun
AAENYYYRYde (Media attribution) Aauanslu Figure 1

v

] b4 a
NUTTUATUUIUN

o9

] Mé’ﬂqmLmuﬂmamsﬁﬂm%’uﬁugm 2551
A15EN1IREUINTNUR INLaTIALULAE
s1e3mReNfianes TulseuAnuUn 3

B 8an135eus edvineuitines

(Msasnanadiudu)

fawandeunmanisBeus
walulagidiiouassuuia3oding
AUUUING U ABUANSARIER

fduasun1sanadneassd

dy v =
wuguaumalulag
wagITUUHAnYalvasde

1 Web-base Learning Environment
B Augmented Reality (AR)

Jeeranun Susing and Sumalee Chaijaroen Il

-1 Yy a

WUFIWAUININEINTEEUS

Cognitive Theory

B Information Processing
Constructivist Theory

B Cognitive Constructivist

B Social Constructivist

NUFIUAUAEAINNTHOU

99

Constructivist Learning Model
B OLEs Model
B CLEs Model
B SOI Model
B Situated Learning
B Cognitive Apprenticeship

égll v a v <
WUFTUATUNIIANEINEIIA

Creative Thinking (Guilford, 1967)
B Fluency
B Flexibility
B Originality
B Elaboration

Figure 1 Conceptual of theoretical framework for the constructivist augmented reality web-based learning environment

to enhance creative thinking

2. NTBULNAANBBNLUVAAGLNIINSEEUY
wiAlulagialouasauuAIavIemuRLINg ¥l A uansA-
Madfiduaiunisfnadneassd annsduazinseu
LLmﬁm?qLL’mé’awwmiﬁ‘&Juﬁﬂ 91RENITHUATIZNTOU
WWIARNE WY 79 Figure 1 laesjaiiunisaineninuiuas
N5ARE319a5SA Wudninszuiunsidndey 4 nsTuIums
il

2.1 nsnsedulaseasramadyginaznisfa
af1eassd Iddiniseanuuulasendeiugiurengu]
AouansARIan ety (Cognitive Constructivism
Theory) ¥84 Piaget (1964) Wo i wlogGouindanunsal
HaymiinelimAnnstaudmatlyan (Cognitive conflict)
%'!aQ’Swéfmwmmuﬂ%’uimm%’wmqﬂzyr:yﬂﬁ'vﬁwqj
dannzauna lnen1gedurseusulaseaiimietyan
(Chaijaroen, 2014) TasnsAnwiadaiioanuuuiiy
asdUsznevfiGendt anunisaitlym Jedinisadieuay

ganuuUEassanunsaidymanuvdnns Situated
Learning Environment (Herrington & Oliver, 1999)
TumsithgunBeuiduanmads (Authentic Context)
é'hEJmaL?z'iauimﬂizaumszﬁﬁammiﬁuﬁummﬁm
wazMsdninguIunaamdnnisaandounisnsGous
wuuULUs (Open Learning Environment) ¥84 Hannafin
(1999) Indniinguiunannan1mass (Enabling Context)
Frzthauadunsuuziuimafidanuiestunisiden
waznslinagns GesuuuurestymildtinisinBouses
pg Al fissuavsesiinislninses Tarwananse
neaateyaytunisundeymn (Externally imposed) wag
fﬁ’mummsﬁﬁ]msSauﬁﬁ%ﬂhUﬂszﬁﬂﬂiﬂﬁ%’mmaﬂmap
wavduasulvgSeulalinisAnasassdlagandendnns
AnasneassAaes Guildford (1967) FeUseneaudae
asfUszneu 4 du ldun nshnpges N13ARSBY N3An
gangu uarnsAnazidenaes

NS5



Journal of Information and Learning
Volume 31, Issue 2, May-August, 2020

2.2 msaduayunisusudngaunanisdgan
WefSsudganiunisal dymiuaza1sianisiseus
Aisgufsaazualmauiiazunlym lngenfounds
n§MENs (Resource) MNVANNITVDIAIIAZOUNINTT
L%EJU%’LL‘U‘UL?J@ Open Learning Environment (Hanafin,
1999) {3delatdmannisnguuseutaansaune
(Klausmeier, 1985) Lag SOl model (Mayer, 1996) 1118y
fuguluniseenuuuiilieuddyludivesnisden
ansaunaidauduRLSuunEeu (Selecting) dwsu
nszurunslumussTesdu (Short-term memory)
IHun naiuansaumaiiietes wu msiud Iaduls
vhnseu Mdnuslugtu Savanavyfidaaiunszuiuns
$An (Organization) ile i3 ouasamnuidenlosszming
asdinuedldidendnluaenadesiunusissesduuas
ysannsansaumea (Integrate) fild3udruanuinu
Tumudnszuzenl (Long-term memory) W NMSUEnS
mUsEnoU MIsndiesns 89 wamsnenslasuTndeya
asaume Ag5ouazldlunisuaenuazuiaaiunissl
HomigFeundey §idelided “sumsawy” Fadu
wissdoyaansauna Usznouludne 1) unaminens
Asfl (Static resources) WWuunasansaunadilidosinng
Wasuulas fimsussgansaumaniiafiosnimlunniag
nan ilemazliifinmsBeuuas wu NANNITNG YA
#131 daffiiie wilsde arsynsudiannselind nweuns
Jugiu 2) wasminensiiidunatn (Dynamic resources)
\Wuuvaminensiinsiasuulas ansaumea uazdeya
Tunie munianan wu wellaluds Tunisadeninnsiiln
wazwadiudu 1Wudu

2.3 duaunisasnemdngi uazn1sAnaieassa
Tunsdaaunisademdusrnshnadassdtu dmiy
msduasunsadendiseldodeiugueiedions
Uy (Tools)Immﬁa‘ﬁugm PNNENNITVRIENINEDL
mensBouiuuuidaiiesnuuulag Michael Hannafin
(Hanafin, 1999) mL‘fluﬁ"aﬂmqLﬁ@lﬁﬁjﬁ'aulﬁﬂmﬂ?ﬂﬁ]
wazn1sasilonseyiiuuvasSeus Fauseneuse wdeddlo
M3AuM (Seeking) LAFBsTaN5dmvIIAMY] (Organization)
winslon1sifusiusay (Collecting tool) wazAIoiions
Y5013 (Integrating tool) Falitedn “Weundosionns
Ugyayn” uaﬂmﬂﬁl,é“aé’ﬂﬁmiddLa'%mmia%ﬁﬂmmifﬁw

6 N

nssiioufitiym (Collaboration) 9nfiuguveuireu
ansARanitedan (Social constructivism) W83 Vygotsky
(1978) MzauayuliiGoulfuanivdsulszaunisal
fugdu ievesesdmuFvesEeues Fsluniseenuuy
danedoumenisBouiinaluladiatiousiauuiaienie
svdauvassneauazaaniumsGeus welialenals
fBeulsuanidsumsAniuiiu lneSond “soauanideu
Fouy” wazlumsdaaiunsanaiassagiselelidoi
“VosduaiunsAnaineassd” Mazduadunshnainsasse
Tnen1soenuuuuNiug unguinsAnasiasss veq
Guilford (1967) FaazdaaiunisAnaivassdlu 4 u Ae
1) funsAedizy 2) Frunsanaded 3) funisAndaveu
4) PUNSANAZIBENAED

2.4 A13YI8MFONNTAT19AIINI wazaTuayY
nshnadeassd Tdfinsesnuuuaguuiiuguvemgu]]
AouAnSARIAR ISR vae Lev Vygotsky fisndudes
Gzi'wmﬁa;:d’l,%'auﬁagjﬁm’h Zone of Proximal Develop-
ment Tagdndugiunistiemas (Scaffolding) dmsu
Q’Vié}’aqn’ﬁﬁﬁLLuz winllamsamuuwmuadamla
lnggrun1syiewmdesratuayulvgiseunilym vie
defBouliamnsaufiinsianisiousldnsald
grunstemdevziunisuuziinagns wazuuimisly
suAtieyn FegunuuTesIUITIBIMABNTAT 9IS
Iendemdnnisiagiunstieivae vesdaunadennisnis
FoufuuuilaanuuiAnues Hannafin (1999) et
duaSugi3ounednunishn Ineflesdusznau dedl 1) 51u
ANTIBNGDAUNTATIAILNAATIVEEA (Conceptual
Scaffolding) 2) gwumﬁiwmﬁaﬁmﬁumiﬁm (Metacog-
nition Scaffolding) 3) §1UAIUYILNGOAIUNTLUIUNS
(Procedural Scaffolding) 4) g1uANNYILMERIUNALNS
(Strategic Scaffolding)

NaTilFnnsdaaTIEinTaULLIAANTOINILUY
danndeunansBouiinaluladiaiiousiavuaiedie
MUK uEARUARTARIAR NduaSunsAnai s Lag
FuasziidussdusznevvesdaindounisnsGousle
6 09FUsznay il 1) antunsaitiym 2) undensdeus
3) Wouadeaflonnadyg 4) ﬁ'amamﬂ%uﬁaui
5) WoIdUaTUNIIANAI19ATIA 6) FIUNTTYILNEGD
fauansly Figure 2



Designing Framework of Constructivist Augmented RealityWeb-Based Learning Environments to...
Jeeranun Susing and Sumalee Chaijaroen Il

v ¥
nszAulassasrameleyayn

LaTNISANES9ESIA

nsatuayun1suTuidng

duganisteyeyn

nsdalEEuNTaIAN

RAZANSANES19ETIA

n1sdaewida

¥ b4
N13EINANUT

Cognitive Constructivism
Theory

Cognitive Conflict [

Enabling Context
OLEs (Hannafin, 1999)

Externally Imposed [

Situated Learning
(Herrington & Oliver, 2000)

1 anunsallgm
B N150A

Authentic Context

Creative Thinking
(Guilford, 1967)

Fluency
Flexibility
Originality
Elaboration

Information Processing
(Klausmeier, 1985)

B Sensory register
B Short-term memory
B Long-term memory

SOl model
(Mayer, 1996)

B Selecting

Organization >

Wndansiseus

B Integrating

Resource B Static
OLEs (Hannafin, 1999) I Dynamic i
Tools B Seeking tool | veuasesiienaliayan
OLEs (Hannafin, 1999) B Collecting tool
I Organization tool
I Integrating tool

Social Constructivism

Collaboration —»

VosaniUaeuEeus

Creative Thinking B Fluency L VGNGE
(Guilford, 1967) B Flexibility NMIANASI9ETIA
B Originality
B Elaboration
Social Constructivism Zone of proximal | §IuANNTIBUED
development
Scaffolding B Conceptual Scaffolding
OLEs (Hannafin, 1999) B Metacognitive Scaffolding
B Procedural Scaffolding
B Strategic Scaffolding
Cognitive Apparenship Coaching —» odliAUTnY

(Brown et at, 1989)

Figure 2 Conceptual of designing framework for the constructivist augmented reality web-based learning environment

to enhance creative thinking

N7



Journal of Information and Learning
Volume 31, Issue 2, May-August, 2020

B afids1awa (Discussions)
HANITALATIZYINTOULUIAATANG BYN1TOBNKUY
dandonmensGeuiuumaliladiaiouaiauuiaietne
ArukuIRouanIARTad g uaun1sAnadeasse
1gATILINNANITITBONEAT NSANYINENNITNG )
\RerfumseenuuudsnadesmsnsGous ethuidy
‘ﬁumﬂumsa%ﬁamauLLmﬁm‘%wqw,ﬁ %amﬂmsﬁﬂm
wud mwumumauLLu’mmquwgﬂsmaumU 5 fiugu
dadl 1) Nuguinudningnsiseuy 2) dugiueiu
mansnIsaeu 3) fuguduuiun 4) Augiudiunisae
4519833 5) ﬁugquwgaauasmsﬂﬂag fugenndos
U9 Techapornpong and Chaijaroen (2017) fifinwn
NTOULUIAMTING B AL NTOULUIAANITBONKUUVDY
AaandeuynansEousuuiAietemauwIneuanSATIAN
fdaasunsfnaiieassd Tnsysannsemaninisasuiiu
Aansn1alsEamiInenrans saume Hemklang and
Chaijaroen (2017) fildAnwnsdaasezinsouswIfn
MsDoNUULYBIAIINdeNIN TS U uUIATeY oA
wnneuaniARIadfiduauNsAsAlATIEY Bedlassaing
Tanves dwnfuinideutudsaudnudil 2 wae
Maneeratan and Chaijaroen (2016) N30ULUIAANTT
ponuuvAunadermensiouiuunietiefiwauin
LunAeuaniafiad edualunisAniased anau
Weikundreiu waadiduidinninemdnnimeosg
wandanldutugulunsdueseiinseuufnds
wqwgua ﬂsauLmeﬂ,um'ﬁaaﬂLLuuaquaawwﬂﬁ
Bouds dewudn AuwnedeuvnenisBoudiiooniuunas
Wawndinann TagrunssanuUUANAReI9NIS
Gouis WiunseunwnAndmguiilananundiediy
uananil nMaIdElAFuATEinseULIARANSERNLLY
danadouvenisGousinaluladiasioustauuindenny
muLuImguiaeuaniafiadidaiunisfnaassd
UsEnauele 4 NseUIunis Ae 1) n1snsedulaseaing
nadyauagnishnasneassd 2) nsatuayunisusy
aunandeye 3) Msduauanuiiaznisinaseassd
4) N5YILndeNITasIAN; wazdn1sumannis
nuiundufiugiuesesdusznevdanadounianis
SeugmalulagialiouaTauuiaTayenuuuINg vl
Aauanindladiusznausie 7 saduszneu leun
(1) anumsaillygm (2) uvdansiBous (3) veuedesilo
ety (@) ﬁamamﬂ?ﬁmﬁ'aui (5) Hosdaasun1sAn

457198336 (6) g1unsewmie (7) nslay lun1s3deasil

TANULANF19INNMUITENNEINAD Tn1suwmalulald
\@ileuase ieduaiunishnaisassAvesiSeu lngrants

8 N

dupsiginsountnAnniseenuuuaInadounansEous
wialulagialouasauuniatig MUk uaouansa-
AadidaaiunisAnasieassd uluaumdnnisuas
nquilunnesdusznou mefinwededijadunsdansed
NIBULIAANYWFN1T0ONLUVAIINA DTN EEU
dutatedrdydniuldluniseenuuunas i
danndounenisBouinaluladiasiouaeuuiaenie
muuuImguiaeuaniafiadiduaiunisfnaiaased
aamdnnsfildvinnsnwegaduddunardaauliid
Uszavisnmsell deannsathlugnisesnuuuiagiiam
AawndommansGeuseld

Bl AmfnssuilsznA (Acknowledgement)
NuAfellldsunmsativayuannguideuinnssunay
wialulagnsleyg) uninedeveunnu

B and1581984 (References)

Brown, J. S., Collins, A., & Duguid, P. (1989). Situated cognition and the
culture of learning. Educational Researcher, 18(1), 32—42.

Chaijaroen, S. (2014). Kan‘okbgep kanson: Lakkan thritsadi sd kan patibat
[Instructional design: Principles and theories to practices].
Khon Kaen: Anna offset.

Guilford, J. P. (1967). The nature of human intelligence. New York:
McGrawHill.

Hannafin, M. J. (1999). Open learning environments: Foundations,
methods, and models. In Charles M. Reigeluth (Ed). Instructional
design theories and models: A new paradigm of instructional
theory: Volume II. London: Lowrence Erbaum Associate.

Hemklang, P., & Chaijaroen, S. (2017). Synthesis of designing framework
of web-based learning environment to enhance learner’s analytical
thinking of students on the structure of our earth for grade VIII
students. Humanity and Social Science Journal, Ubon Ratchathani
University, 8(2), 1-18.

Herrington, J. & Oliver, R. (1995). Critical characteristics of situated learning:
Implications for the instructional design of multimedia. In J. Pearce
&A. Ellis (Eds.), Learning with technology (pp. 235-262). Parkuville,
Vic: University of Melbourne.

Herrington, J., & Oliver, R. (1999). Using situated learning and multimedia
to investigate higher-order thinking. Journal of Interactive Learning
Research, 10(1), 3-24.

Herrington, J., & Oliver, R. (2000). An instructional design framework for
authentic learning environments. Educational Technology Research
and Development, 48(3), 23-48.

Klausmeier, H. J. (1985). Educational Phychology (5th ed.). New York:
Harper & Row.

Maneeratan, A., & Chaijaroen, S. (2016). Designing the framework
of constructivist web-based learning environment to enhance
the analytical thinking. Academic Services Journal, Prince of
Songkla University, 27(1), 1-8.

Mayer, R. E. (1996). Designing instruction for constructivist learning.
instructional design theories and models: A new paradigm of
instructional

Ministry of Education Thailand. (2006). Raingan phon kanwichai tittam
phon khong kanpatird kanrianrii tampha ra rat banyat kanswksa
haeng chat 1999 [The research report follows up the results of
learning reform according to National Education Act 1999].
Bangkok: Office of the Education Council, Ministry of Education
Thailand.

Office for National Education Standards and Quality Assessment. (2012).
Khamir kanpramcen khunnaphap phaindk rop sam (2011-2015)
radap ‘udomsuwksa chabap sathan suwksa kaekhai phcemtcem
November 2011 [Third round external quality assessment guide
(2011-2015) Higher education School edition Amended November
2011]. Bangkok: Office for National Education Standards and
Quality Assessment.



Designing Framework of Constructivist Augmented RealityWeb-Based Learning Environments to...
Jeeranun Susing and Sumalee Chaijaroen Il

Office of the Education Council. (2016). Saphawa kanswksa Thai pt Techapornpong, O., & Chaijaroen, S. (2017). Framework of constructivist
2014/2015 “Cha patirtp kanswksa Thai hai than 16k nai satawat web-based learning environment model to enhance creative
thi yisip‘et dai yangrai” [Thai Education Conditions 2014/2015 thinking: Integration pedagogy and neuroscience. Academic
“To reform Thai education to how to catch up with the world in Services Journal, Prince of Songkla University, 28(1), 118-129.
the 21st century?”]. Bangkok: Pimdee Karnpim. Vygotsky, L.S. (1978). Mind in Society. Cambridge MA: Harvard University
Piaget, J. (1964). Part I: Cognitive development in children: Piaget Press.

development and learning. Journal of Research in Science
Teaching, 2, 176—186.

e



Journal of Information and Learning, (2020), 31(2), 10-18
Journal homepage: https://so04.tci-thaijo.org/index.php/jil Article

The Design and Development of a Constructivist Web-Based Learning
Environment with Augmented Reality to Enhance Creative Thinking
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Il Abstract

The purpose of this research was to design and develop a constructivist web-based learning environment with augmented
reality to enhance creative thinking on the topic of medical computer graphic design for medical education technology
students. The target group consisted of 30 first year students of medical education technology from Khon Kaen
University who took a medical computer graphic design course in academic year 2018 and five experts. The de-
velopmental research Type | was employed in three processes: 1) design process 2) development process and 3)
evaluation process. The results revealed that design and development of web-based learning environment with
augmented reality consisted of seven components: 1) problem base 2) resource 3) cognitive tool 4) creative think-
ing center 5) collaboration 6) scaffolding 7) coaching; It was also found that the effectiveness of the evaluation
process had suitable quality in five dimensions: 1) product assessment, 2) contextual utilization assessment, 3) learner’s
opinions assessment, 4) assessment of leaner’s cognitive ability, and 5) assessment of leaner’s achievement. And found that
the efficiency evaluation results are reasonable in five aspects.

Keywords: Web-Based Learning Environment, Constructivist, Augmented Reality, Creative thinking

B UNAAta

N3RS liiinguasasd Lwaaamwuua“ﬁ@um%aLnﬂﬁammqmsL‘%ﬂuﬁuum%ﬁwﬁaEJLwﬂT,uIaﬁmmLﬁuﬁm%mmmm

sal 1

AOUANSARIAATIdUASINITANASNATIA (583 NMTERNLUUNTINABNTIINEININSWIE dmsutinAnwseaud3ygns nauthvang
Tunsidendsd] WudnAnwavmeluladnisdnwunmg 4wl 1 In1sdine 2561 ASeudvnisesnwuunsiinpeufinmes
NNNTUANY UUINEIRBVIULAY 91U 30 AU LLauﬁLﬁTj'EJ’rmmﬁi’mu 5 v T5Uuuumsidedeiamn (Developmental research)
sULUUT 1 FeUszneusneg 3 nszuaumns Ae 1) NSEUILNITEBNUUY WAy 2) NSTUILMSHALN WAy 3) nszuIunsUssdiy Naﬂ”li’l?\]ﬁl
wuin mseenuuLLAEiAIndermImsBeuiuueietnemumeluladanuduaiaaiy Uszneuse 7 esdusenouiididty & il
1) anunsailiymuazaisianisiBous unaamsBoud 2) uwanisieus 3) wndesdlensiyan 4) quddaadunisfnaiieassd
5) mssadiaduuwidam 6) grun1stiemds 7) nsldy waznud kansUszlivlssavsnmlunszuiunisuszfiu (Evaluation
process) WUt fArumnzanita 5§ 1) msvssdiukandn 2) MsUssduiiunnidld 3) mavssfiuiumuRaiuresFeu
a) myUszdusumuasnsoetygives uay 5) maUssiiuadugrmenisouresFeu uaswuit nanisussidiuUssavinm
faunmilanzausi 5 fu

o o

Adn £U: ?NLL’J@aEJJJWNﬂ'ﬁLiEJUiUULﬂiE)?J’lFJ ﬂauamiﬂmam wmiuiaammmuﬂmaim NSANATINETIA

10 N



The Design and Development of Constructivist Web-Based Learning Environment with Augmented Reality to...

EEE uniin (Introduction)

nanimnisidsuuladliagnesiniamieiiu
wielulad iesugia wosdmadlanneiAntladuiddny
g dumdianudfenasusaluamssed 21
fifle AnenmussszuunsinuiiduaiulvEiFeuinisie
a¥eassd wavannsouainshnadasstuiiondns
Huuianssy fadu ssuunisfnuiluvaneUssma 394
WarmdngasnsAnuiieflazg el Seuivinugly
nMsFeusuaznnsAnaineassd iloaeassduinngsy
WAZAUASUAURTYAIVTIN A TULATYEAT AINANN
nsidsundasdsnanvinliifaniswaundunsing
Tudszinelne Redugalveuaus 4.0 ugaiigaiiunis
Ufsulassaemansugia uazatiufinsfnaiieasse
Lﬁaﬂﬂﬂgjmiﬂ’wmui’mﬂﬁuLLazmﬂIuIagImJ5] 2009
Tudlagiunisideyaansaumeiinsiuasuudamnuny
denuiidudsliaad silvinis@nwilnelugaiagiu
JafimudnduiidesimundFoulsidauaunsadiy
wAlulag karNITEIZUANIAIINTAIEFIDY (Siphai &
Sinlarat, 2019) é’nﬁl,ﬁuié’mﬂLLmuﬂ’mmmwgﬁmLazé’mm
WA atufl 12 wa. 2560-2564 finanaddiderimives
nswmUsswalngliin nsimuuinnssuwaznisi
wldduindountsiauluyndffiofmudsemalddu
wsjatiunmsAnadassfag st inns Weads
THAnadlnAflyarfiuniaasegia sudaensedv
ANNNNSANYILaENISISEUINaanTIn (Office of the
National Economic and Social Development Board,
2017)

agalsfiny lutagtugiseudwinnisinasiaassa
wazmsinzuamameuiidesanlunisFounisasuly
oyl freudwimihfibulmenennudifieshoden
gadma IS sunIAn1sAnLaray il savinligS e
\AansAnadaassd viion1sAnuenmienndsidivualy
Tundngns uazmsfidaeunesuaniomanudogmaon
bidSeulidndudesrumanuiienues Juili
ASEUIATINYEN IS RAIINAIILS WATANMIANYII
WeAndeatunsanaiassaiiderunuiiinadla e
HAYBINTINANANAS AT AvRItTRlusEAUgALFAnK
Afdndnualfeadieassd wu auzAaunssueand
Azandnenssumans nuninendslulsemelng
WU seAuANAnaseassAvesTdindulngjogluseau
Y1unag (Deelers, 2014) waranNN1SINDUAUATLAIY
AnaseassAlan (The Global Creativity Index 2015)
waUsIngIsEmAlngogSuduil 82 fvduil 0.365
%nasﬁuisﬁwmﬂma (Florida, Mellander, &King, 2015)

Tanapone Krabkraikaew and Sumalee Chaijaroen Il

wandliidiudn mmsSeunisasuiidauasunisinasieassé
gilauszaumnudsaminfians 3asndudensSumis
IamsBouiiidaetunisinaiieasse

Pnanmilymiinarandrsudsndudensuis
JansBsunsasuiitouidam Imamﬁaﬁugmmnwé'ﬂ
ASARNES19@SSA (Guilford, 1967) il 4 asAUsENBU AB
1) AnuAnAaaIwAa’ (Fluency) iWuanuaansalunisan
widneuiuandeiulutiinasnniiannislunaid
v 117 2) mudnBemeu (Flexibility) .duaueaninse
TunisAnfivainvatenis aunsadauUaseanunse
Anmnadlvainaunudann 3) AnuAn3iEu (Originality)
wnede anudnulanimilisifuaudusasuansisan
ANUARSTINAT 4) AmuARazLBenase (Elaboration)
W ANUENTAUNSAATIIINANLGS TEEALAR
dsusnlsfauysaifstu

uennd Msdnmadeufiannsodaaiuninas
weamnanuiveadSeulailuegned fAenisdanisSeus
sendnnsmguiaeuansaiiad iy adulvgieudy
Fasismnuisnefies dunisAnuazdszaunisaliiie
Usulassasamnadgabiinenuauganazdaiaduns
Sguinlgnules (Chaijaroen, 2014) sanuluguuuy
?ﬁmﬂﬁawwmiﬁauiﬁdqLﬁ%ﬁJmsﬁma%'Naiiﬁ way
mﬂmiﬁﬂmmuﬁ%’aﬁLﬁ'm%aaﬁ’u?ﬂLL’mé’aumqmiSBuﬁ
ANLLUIADUARSARIARTId AT UAILARAS AT IANUN
MsdansBeudmedunndennisnsiBeus dredaesa
AsAnaseassElansute 4 eedUszneu Ao n1shn
AgBIUARD NMIAREANEY N3AREEL NsAnaziBenase
sufmadugvmensSeuhunaiineds (Samat, 2009;
Earearnna & Suwannoi, 2010; Sinlan, Chaijaroen, &
Samat, 2015; Seeya & Chaijaroen, 2015; Kwangmuang
2018)

ety TnseouTlazidutedaasunsanadasse
fie MsdansBeuimedandeunanisFeuinuuun
ouansaiiad defiBouaridugaiisanuiieiiies
Imaﬁﬁaauﬁﬁmﬁfﬁﬂﬂﬁ%aau,uzﬁ%mdqmiﬁwi
wazAsnnsaderuy I Piaget (1965) iWod1 msdigisou
grasennus nduezdeansyiulilSeuinnsduauna
ey (Disequilibrium) iunenisiauazanIun1sal
Ty dleffiAinmmasdoudazihlugmsuasnanud
oldmnufinudn dvndeyailduniinnuaenndesiu
ANUSANYTEE Y {Beuagyiin13gaTy (Assimilation)
Aty uidanudlmidfenuuandeainanudiau
Aspundndudesdsulassasnmisdyg) (Accommo-
dation) TiinAruauganisteayeyn (Equilibrium) wad?

N 11



Journal of Information and Learning
Volume 31, Issue 2, May-August, 2020

Jufnlunisasrennuilvaidu (Chaijarcen, 2014) way
WenaudiupuantAvesdouwasedieidulaes
a . Y I = vala
1wy (Hypermedia-base) 11a319bUUEUUNITLI8UINY

ANAT TN BUTH duaSy uazaduayunisiseu;

waztdunsdnnisfnwiluguuuuns dnauedeyauuy
Hypertext Fadunsliminensuas Anenmvsseaetne
Suwesiin vhlfawnsafnsedeasisldsznineansd
wazdnSeuMsosEWINlnSeUAIenU (Chaijaroen, 2014)
sdedsaunsanaudfuwmeluladfifdianuiuate fie
wielulaBranduasaesy (Augmented Reality) Faduns
vunalulagnmadioudidunwinvimd wieluwa 3 37
3189041118 laNweANTWIUNA DILAT UTEUIAKS
1ngouruauduasadasuaninanurtitaeaunnlnu
Tnowalulad AR Tnenisnauseninededsfiusidu AR
rofnidu AR book wieaymn1siafianusafaganIy

aulavesgiSoy wagyhlvdBeuanaunsavinnsianisiteus

wazaieanuslavniinnnm
Taglanizeg198sludginiseenuuunsiin
Aeufimesanisunme Taeidomsedvnisesnuuy
AfinAeuRmes I suIa AN TR Sunsaeu
AtfunsuFDR (Action learning) wmaﬂ%mmmmmiu
AMSONKUURAT AL EEN1SSauWNME Wy Aodsfiu
FRviE awdsenau Wudu qquﬂwmmmﬂumumw
Tunsesnuuusasiaudeiinuhaulasazuwlanll
mmumaamﬂamsﬂmamasimImausumamﬁauwﬁau
mﬁuwmumu’mmymLiﬁmﬁﬂﬂmmmumwmm
are3nemans selulefnrlusuniseanwuudenis
Goud uardnfiGeudslulidaaiunisanaisassdii
fims dlidlesudeusianelmiadgwilunisSeu
31N1589ALUUNIIHNABUANNABININITUNNG 1YU
liienansadnvSeseniuudensiFous sadsenaliannse
Anasassadenfinunlanlvg wazeraasyilinisiSou
Tugnvwmaluladnsanwunmeidudesenn Weosndn
dlngresanuivddnisndudoddinsinadsasse
Tnganvunaluladnisanwiunndinisdounisaoudl
satiumsufvRifioaisassdde vieuianssuileatiuayu
NN33EUNNTAOUTBIENUN I HUING AN TAUNIN oty
nsdEsuNISARAs9EsIAvRItnAnY avnalulad
AsanwLng Tnglanizeg1eBaivinisesniuunsiiin
poufmosInsuIng FaduiniugudmiunmsGeu
Fedudsddyegneda
shewmpassnanildnanniisiu idedamsemiin
fapudflunsesnuuuiay R AwIndeun1anis
Seudwaluladanuduasuaiuvunievieniuwu

12 N

AauaniafdadfiduasunisAnasisassd swilugnis
Waun1sAnaseassa

[ | ’Jﬁlnﬂﬁ“ﬂ\‘]ﬂﬂ’ﬁ’sﬁlﬂ (Ob]eCtIVES)

WineonuuLLAY wwmmumaawwmuwua
UuLmamaiamumah‘laammL‘UmiﬂLaimmmu,m
AOUANSARIARTIANASNNIANASINETIA 509 NTOBNLUY
NTIANABUNILADINIINTUNNEY VBITNANEITEAU
USeyes

B 35a118un15398 (Methodology)
Tun153tendedlasndunisesnuuunaswaun
dawndonvnamsBouiuuaietnesiudumaluladni
Juasuasuauiunneuansaiian=
sULuuilFlunisifendsd Ao nsideidetaun
(Developmental research, Type 1) ‘Uiz‘qﬂ(ﬁmﬂ Richey,
Klein, and Nelson (2004) Usgnausig 3 ASLUIUAIS
Ao 1) NITUIUNITODALUY 2) ATTUIUAITHAUN LAY
3) NIzUUNTUTELU
ﬂq':uL{Tmmaﬁisnyiumiﬁwm%dﬁuﬂaaamﬂu
3 nsEUIuMs faseasdenaelul
1. NSTUIUNITODNLUY (Design process) WJu
Fidea91glun1sUssiunsausuIAnn1Te8NwUY

Y
a

Auwndoun1amsieul 1w 2 Au

2. NS¥UIUNITHAIUT (Development process) A
Qt%mmfylﬁ'aﬂssLﬁuﬂizﬁw%mmaﬁdLn@é’ammami
Seusuuesornesiudumaluladanuduaiuasuniy
LUIROUANS ARSI AR Tid aSUAITANAS19ETIAY 11
3 Ay wUseaniu 3 fu ldud duilewn dude wazdu
NSODALUY

3. nszUIUNISUsELIU (Evaluation process) lon
Thinwseiulianssudd 1 avumalulagnsine
WNNEANERS W INeTdETeuLAY S1uU 30 AU TISeu
Tus1g3vinnseanuuuns I MnABNAADSNIINITUNNE
AANSBuT 1 Ynnsinwn 2561

wiasdalunsise

wdosdlenlflunsiiususadoya l6ud 1) edesle
Tun1sneass Ao ?iammé’aumqmiﬁ'auinum%aﬁha
sutumeluladrnudutsuasufidaasunisanassesse
Favanuuunazimuilagerfendnnisuasnguiniu
WUIADUAASARIEA LAY NANNITANES 19ETTANATULL T
Aumalulaguuasetnswazinaluladanuuasaasy
ANunsUsTIiunNA YA IInd ounenn i ous
¥4 3§ Usenause (1) duilen (2) gude (3) dunis



The Design and Development of Constructivist Web-Based Learning Environment with Augmented Reality to...

PBNWUY 2) WUUTUNINNIIATINEOULBNEANT 3) wuududin
NSEUATIBYVNTOURWIAMTING LY 4) wuududin
NMIFLATIZINTBULLIAANTOBNKUUAIINE DUNNY
n1sissuiuuAIerieTniumaluladanuaiaaius
5) LLUUU%Lﬁuﬁm%’u;:JL%'&JWWﬁgt?‘imﬁumiﬂimﬁumau
LUIAANNTEDNIUTAIIRG BN INNT SEuTULIAT T Y
swfumelulagnussuaduniseondu 3 daudszneu
fe wuudsaduduiom fude uazdunisesniuu

ASAUTIUTIUAZNITAATIZVTaY

mMafuTIuTIkaleszitoya fideuteandu
3 nsvuIums faseluil

1. N3¥UIUNTBONLUY (Design process)

1.1 NUnWIssaUnssu (Literature review) @nw)
wann1snguiuarauideiiieatesiuniseanuuu
AamadeumsnsBeuis leun wqwﬁmmw%ﬁmmmaz
nquijpouansARIan satlnasnuarLazsyuUdinval
vosdeuuadotneifiovuduiugnilunsinu vins
AaTIzvveya lagn1saTURRNLALUTIENERTIATIER

1.2 #1A5189NT0ULWIANTINA LS 911013
nunumdnnisiieates Taglduuutuiinnsdunse
nssuunAnlang ) hin1siieszideyalaunisasd
AnduuaruTsee i slixi‘Ui‘”ﬂ’e]‘Uﬂ’JEJ 5 fiugiu
fail 1) fugududnineinisdeud 2) Mugiudumans
AU 3) Huguduuiun 4) fugududeussinalulad
uay 5) fiugrufunishnadieasse

1.3 Anwnaninu3um (Contextual study) iieniiu
anmmsiansBeusluiviniseenuuunsiinreniiames
nan1senng Usenauluaiedsnisdnnisiseunisaeu
Tagdsaanmuiuniardunvalddnifeatunisdans
Foumsaouie3sunareransdaeunariinneitoya
Tnglinsaguiinanuuwas ussena@iain e

1.4 FUATILVINTBULLIANNNTORNWUU (Designing
framework) Tngendefiuguainnseuuudndmnug uas
Anwnanimuiun wagvinistudinlukuuduiinnis
d9AT1PANTOULLIAANITOBNUULY kahINITIATIEN
Joyalagaiuinnungalasen

1.5 11N50ULLIANNITODNLULLALDHDD1ANSET
Uinwileusziliuanudenndassirinevidnnismauidu
NIDULUIANNITOBNLUY ke susuUgeunly

1.6 YnsoulnARNseRnLUUIALDsoNTE Ty
WlenadeumLdonAdeTEIMAN A YlarTeU
WWIANNITONWUL wazthTalaualugnauINUTuU TN LY

1.7 fulumssenuuussduszneutesdmndon
mensiseuilunnesduseney

Tanapone Krabkraikaew and Sumalee Chaijaroen Il

2. NFEUIUNMTNAIUT (Development process)

2.1 a¥edandaunianisiouiuuiniedie
SuiumalulaBanuduasaasunuuinouansaiiad
fdaaunisfnaiisassdy Immﬁaﬁugmmmiau
WUIARNITONKUU (Designing framework) Taglusinsu
dmsuaiisdonaBeus

2.2 thaanadeuyamsBeuiuueietismiu
welulagenaunduaiaaiunauuneuansaiianiiasy
NMsAnassasIAY laueso1sEnUnuLiteUssidiuny
aamﬁaaﬁuéunmé’awwmiﬁauiﬁg@ 3 U hazin
iauakuzUFuUmAly

2.3 thasndeuniansiiouiuuaioiesu
fumaluladanuduaiaaiuniunuinouansanian
fduasiunisfnasnaasse Lauaﬁiaw:v?immzy (Expert
review) §usineq feil 1) duifenn 2) e 3) Frums
panuuy laglduuunisasunazyssiliuniugnaes
dmsugidoamauazyinsiessiteyalagaguiinang
wagtnaUsuugauily

2.4 Anwuiunnisldlagnaasdlddaunndau
mamsBeudiunguitdnuaslndifestunguies uag
AnwdnuvesBeuluudaznguiivszansam Tneld
wuudaanuAniiuresFeudifidedwandonvnanis
Foudn wazuuudunuaifefuiiunmsliinneideya
IngazuRnNLaENITUTIEBRTIATIEY

3. N3zUIUNITUTELIU (Evaluation process)

FAduldihdsnndeumenisSeuiuuedenie
SuiumalulaBanuduasaasunuuinouansaiiad
Adsaiunisfnadieassds fHiun1snsadeunnIw
Tnofidenalussesd 1 uazldmaassldfungueiBeoud
Lilldngudmaneiednwudunnsiilussesil 2 ndsann
tulgihaldtungutivane wagvinisinwnssuiuns
meleygywesiSou laun 1) msfinadsassAvesyisou
AFeudisdnndeunianisFouivunievissiudy
walilaBanuduaiuaiununnneuandaiiaidaaiy
msAnadsassAnldannsinseiteya tnoldmaings
wssaunfldanuuuinnisAnadisassd uaglinisiiasgn
TslapeannmsdunuainisfinaieassAnazasuining
Taseondeituguiivszgndainvdnnisanassassduos
Guilford (1967) 2) wadunvmansGeu Tiasgidoya
Tngldradfideussens Téun anade (X ardudenuy
WM3gIU (S.D) wazASeraz 3) AUAATILYRIFEY
AFeudisdnndeunianisFouivunievissiudy
waluladauduadaaduniuiuineuanindladi
duaSumsfinaineassn iasgideyalaenisasuiaaiu

N 13



Journal of Information and Learning
Volume 31, Issue 2, May-August, 2020

6

LAZUTINURILATIZA

B 1an15349% (Results)

wan1sAnwinsaiinudn niseenuuuLAT AL
dandoumenisBouivuedeviomaluladiduaie
iuauuuInouaniailad iduaiunisAnanassd
TngodiiugiuanmsdanszingeunnAnmssenuuy
7 83AUsEnev Ae 1) anumsaidymuazansianisiteus
wieden1sFoud 2) undsnsGeud 3) wieaslomaiyan
4) guddsasunishnaneassa 5) nsdlefuuideym
6) grumsthemde 7) nsliy FseaniBundeluil

1. n1sduasizvinseuuuifnniseenuuuly
NIEUIUNITERNNULLATHAILNAWAE DN NS FEuT
vwasorigsuiumalulaganuduaduasuniuuug
AouaninRiadiduadunisAnaiisassAfiendouudin
ﬁugmmﬁmﬂﬂiauLLmﬁﬂm’iaaﬂLL‘U‘U (Designing frame-
work) FeUsgnausne 1) nmsnsedulsifFoudvaugania
Uayayn Ingudaandnnimguiasgnisuus uavesnuuu
Juaounsaldymuazaisfanisdeus 2) msaivayu
WifFeuusudganvaunanisdoyan Wuunaenis
BoudinurmdeyafifGoulilunmsuitymiedalu
anunsailgmuazansianisBens 3) nsaduayuns
afuanuiuazn1sAnaseasse Hua3esiiennsleyan
wazAuddaasun1sAnaseassA 4) aduayun1siiginie
waratuayun13asenINz NI uLAT
FIUNTTIBLRRALNITLAY

2. panUUULATHAUNAWINd BuN19N1TITouY

U
2

FaUsznousie 7 esdUsznaudinwazidendasialuil

2.1 anunsailloym (Problem base) @nunisal
dymuazarsianisiFeuiioonuuulagodendnnisg
g4 Cognitive constructivist ﬁuwmﬁugmumﬁﬂ‘uad
Piaget TneBuannmsnszsuligSouRnnsideaunams
UyameanunisallyvminuaninusunieweadSeu
(Authentic) ilefFouAnamasdelivazidugpesnseiu
TBouazuaromanuiiiteligGouianuauna
meteya Andunsadisnnudimenues wasnuiniy
n1seenuuulaenIsiInann1sAnaseassa (Guilford,
1967) FaUsznaudie 1) N15ANAREILAGY (Fluency)
2) m3fndinvegu (Flexibility) 3) MsAR3EY (Originality) way
4) M3fnagidunane (Elaboration) Ineulamannisng e
Aanandisiuasdgnisufiflagesnuuuluaniunisal
dymuazarsianiaFouiuvseonidu 5 Fes leun
1) ¥ANNITBONLULIUNTIANABUAIADININITUNNE
2) iinstlauariinislilunisadenunsfineouiames

14 N

faelUsnsy Photoshop 3) N¥UIUNITOOALUULAE
a3199unfinAsuimesAielUsunsy Photoshop

a & = g vva v v v ¢
4) MsUsziiuvrunu Fegseulawiliudaniunisel
Yy Asuandlu Figure 1, 2 uag 3

pErhuAunmaTulal) !
dou AT enuLUNTRAAAURIBE SN TURR D
; NA
-

ounils

S fudyd Google welefunwiufindionmat i sl snnmnllity
tanaponeb@gmail com TWsesiuing

it
Tuawmaslsmvaoth vas ws Unsal

D)
S dosaBukuiwg
“UovfiuAuglisin”

Figure 3 Mission and task center

2.2 undinsFou Huwdsiisusdoya o
ansaumaiifGouarldlumsianzuamen dnou uaziily
Isifl,ummf’w’ﬂzymﬁ;:&%um%zy TunseanwuUAnndoy
namsBeuuuetetien §isulitedn “uvdaSoul” 7
asansvddyveaion elSouaunsadilufnuly
ageIAs) TeaivayubifSsulsudndannaunanie
Py Inwedendnnisguiiusznoudne 1) Information
processing fiYaslunisuszanaasaumnaveaFou



The Design and Development of Constructivist Web-Based Learning Environment with Augmented Reality to...

Sensory register sjatulvigiFeuinauaula lnewiud
Fornuuazmsiiud ieliSeuannsadaiutoyading
Short term memory lnenseeniuuligi3eusimsviessn
(Rehearsal) waguuangu (Chunking) uaydadng Long
term memory laguUaamdnnisnguaananidneiuag
nsufuRlageenuuuilu unasnisseus waglanaudi
fumaluladenmdusdaaiy faazoonuuudusUuuuves
AR book viseasan1sian1siFeu; lnen1elu AR book il
Panunsaitlayn mstanisdeud Tudamdimaous

Y
v

FoaphligSeuinanuaulauazanunsamiunisGeus
Iomeiuetlanninnnaiduandy Fisure 4 uag 5

B e ok i e
arnpatfaalunufads Tooly U

Figure 5 Augmented Reality and Problem base

2.3 \p3elansileygn (Cognitive tool) aniuy
o v o2 A Ao g vy a 1
wazwwbidudonaiiligSeuinanuldla was
asdlansgiinfuuvaaseu; lun1seenuuudindo
N19N1958UTUULATEYY ldeanuuULATolloeAY
16NnN13999 Open Learning Environments (OLEs) Algsums
aNLUUWAEIAILNLAY Hannafin, Land, and Oliver (1999)
Tnsulaamdnnmguiasdnisujifuaznisesnuuuidu
a a a g al A A W

w3eslonedygniduaieslieNatuayunseuiunis
$AR N13a519ANNS UAENSIANELEIINIANLI VRIS
Usznaudie 1) wesesdlefiiusiusiudeyasenuuulag
p1fananYes OLEs LA3a9ilanszuIun1s (Processing tool)
Usznausmie (1) MsAum (Seeking) (2) NMsinvanav
(Organization) (3) n1sLAUTAUTAY (Collecting) (4) A3

Tanapone Krabkraikaew and Sumalee Chaijaroen Il

Y5013 (Integrating) (5) M3a$19 (Generation) Faidu
\desilefitsativayunisiaizuarsvmiasaumad
Aedes

2.4 guiduasunisfnaieassd Wuauddmiu
Hnn3sAnas1eassA 31nnNTaun1sAnas NassAues Guilford
(1967) Fausznaudie 1) N15ANAGEILAGY (Fluency)
aunsaaamameulalunatdudiin 1 udl 2) n13hn
fameu (Flexibility) ansnsaanvmamaunlunsdliiedos
visalusunsuthug Talanansaldendls 3) nmsAnsEu Origi
nality) #ie msfiaauvanivllsigruuulasuazannsatan
T91ulAase 4) MmsAnazidenase (Elaboration) Wunisan
Tumsifiniiuseazidenod1ediduneuiiieldddun
ansalfenldddaty Tneuvamdnnisnguiasgnis
UHUR waveenuwuuidurudduaiunisfnasieassd
fauansli Figure 6

AL RN A AR B LA GO

Figure 6 Game based learning center

2.5 nsTamseduundgyn esnuuulayedy
vénn13 Sodial constructivism AgFeuiiUFdnsMedsam
'nuﬁaa%wammﬁmumiu,aﬂLﬂ?ﬂlauﬁ‘&mi Collaboration
Faslunumddalunsimusuiyan Tunisesnuuunis
duasunisfnadeassfuastieusuannanislayyives
ey rzﬁ%’a"l,é’ﬁmé’ﬂmiaaﬂLLUU?ﬁmé’ammdmiﬁaui
ALLIRBNARSARIARTd LS uNIARaS19asA warld
UNMANNI3VRINGUWUIAA Social constructivism 17lY
sonuuulugudnisiBeuiuuusiuie (Collaboration)
PedaainliGouiufdmusmadmninmsuanide
Sous senineuiuiSeu fileuiudaeu uazisey
fuiifenngy DreversveunauAniivarmaetily
guumslumsundaymazaiianud lneudamannis
nauiiinsduasgnisufod Tasoonuuuiduguduaniudey
Feusludnuaizngu Facebook

2.6 grunstIpwde lugud s uwuzhuwmg
TunsuAdeyim aamwuaQuuﬁugmmawqwﬁﬂauam%’ﬂ—
flanmedenu Vygotsky (1978) Taelalunistiemdonn

N 15



Journal of Information and Learning
Volume 31, Issue 2, May-August, 2020

;:J:L%'Eluﬁa@:ﬁﬁﬂﬁﬁ Zone of proximal development uag
liianansaasannuslavhenues Salidwmsugiidosnise
wuzthiuugviemuuimsunisuitymlalls Tasuvas
wann1snguiasdn1suun neeenuuudugiuniugie
wideftiouuzthume naenIuTIoiuznagMSeng
Tunsuitam viseufian1sianisiteus wasyieduas
wazatfuayugFoulusumsan Jaudsoondu 4 vl Ae
1) §IUNMIPIBMEONTATANUANTIVEENA (Conceptual
scaffolding) 2) g stemaeiieaiun1sAn (Metacogni-
tive scaffolding) 3) g1UNSYILMABAUNAYNS (Strategic
scaffolding) wag 4) §IUNITYILWMTAIUNTEUIUNIT
(Procedural scaffolding) Asuanslu Figure 7

SIUNTTIdMMED

]

L4
gl

Amawang

Figure 7 Cognitive apprenticeship center

2.7 nslay ﬁﬁﬁugmmmﬂ Cognitive appren-
ticeship 84 Brown and Collins (1989) 1u3nnsiivae
IﬁﬁﬁauszﬁuL'%'m’fuﬁm'mL%&Jaﬁuwiu'imﬁ?m faudiidomn
a3r1vzdaududau (Complex domain) Wazns
Hnnumayaluvaeiihausstetmunanudevy
Tunsudtamlsiduegnad 39y (Coach) azmpaduns
AEeuluvnsgBouidmeronjinnisia lavaztae
venl (Hint) wazihluthemdeilefFeusomnisdnuas
yosldviiiiusyansnin azdosaesfnmunsufiAnisia
voaff3puitenostostuaudilafinanedon sl
nafulunsdmanasudiludgmiududou fuandy
Figure 8

suwud mu'lasudy

i

Tanaponek@kkumall.com

Figure 8 Expert center

16 N

3. NMsUsekily (Evaluation process) n1sUssliiu
UsvavBnmuasiandsinndeumsnsGouiuuaieine
Srufumaluladiadouademuuuinouansnfdas
AUAUNTANASIETIAY AULUITEY Chaijaroen (2014)
Usznoundy 1) n1sUsziliununandn 2) n1susziduy
Auusunnsly 3) msussfiudiuanuAniuveiseu
4) M3UsZIIUMUANANNTAN NERUYN wag 5) AT
Uszifiunadugnsnien1sSeu Sneasdendioluil

3.1 nsUszifiuntunandn 1Uun1snsivdeu
AMANYDINTTEBNLUTAIIAGNNIINTEUS Tne
;:JL%&JTMQ nansUsTiune 3 fu FeUsznoudie 1) 1
ilem 2) fhudie 3) FrunseEnuUU FIEINSERNLUY
TuusiazesduszneuresdaIndennIsnsBousnmuuun
AeARSARIaRTiduaSINIARaS19ETIAY Teuaenades
fundnnisnguifivhanduiugiuiissuudisduegis
oLau

3.2 M3UsEEUUIUNNTIY AnKan1sANEINUIN
SunufFouiivanzannaziiuszavinimgean fo 3 Au
songy Tasfimguadsd 1) S1uaudFeu 4 ausdongu
fdwumnnifuluihliniswensuinuiunielunguld
nawn uiansdnesSeuiiiuresmeufiunesng
TrumenBoammnszauuaias 6 w3es mnuvady
nauay 4 AU e1adINaRENTHdIUTINVBIETNILFaY AL
2) SnufFeunduas 5 au wuin Eouidiuuiiun
Auluriandymsunisdeats wavenvdmasionisd
dusmveiSey

3.3 mavssduinuenuAniuvesiseu 1uns
AnwwnanvesBeuifredsindeuynnsBouiiudy
wlulafanudusduaSunuunnouansaiianiiaaeasy
nsAnas1eassAn Aldnuuudrsannufndiu sl
MNMsdnwaiGou Uszneude 3 du fie 1) o
ASeulanuAndiui devniimnuthanls et
Tustaimgnsaitligtunasidorensinuduaiwnaug
vionsasiinuivestiSou awildausadenin
mnglaig wavduaiunsBeuslea 2) e HiSeu
fienuAndiuin SnisesnuuuiedesivnaiivaeligGou
aunsaidauvastoyalsazan nihasdunedeuvnns
Feusannsafgeanuaulavesisey dydnueal (Icon)
wiysinag denramaneledniau Tnsdenles (Link) TUd
uwvaadayarie Preliaunsaditsansaunaldazain
finsdlenrefiungs Facebook @nunsaaumu (Post)
KuAdeTIy In13eenuuueddUsznauvesduindes
MINIREUTIAAINN ATARNT NINUAVUIAYBITNYT
fanuaenafediu uarduaiunisiSeus asnidoude



The Design and Development of Constructivist Web-Based Learning Environment with Augmented Reality to...

Aulusunsu AR ldegnazminmniuazuanidoyaog
AsUIL annsadiaueanunsaidymn i uiave
wieundesusznouldegnaiaula 3) fudundenynanis
Bouim wuin ynesdusznevludanadenmisnsGeus
saiuweluladrnuduadasiununnneuansanian
fduasunsinasneassaa dauaenndosuaziinin
wingan aansaduaiunisBeusladuegnad
3.4 nsUsEumumMINELNTaNISERU 109
Seu wud JiseulianuaunsalunisAnaineassansy
14 4 aeAUsEnau fie NMsAnAdas MIARdavEY N13AR
350 uwazmsAnaziBunase Tnensianisanadeassad
wuuiansAnadeassd wuin gieuliiazuuueds (X)
Wiy 29.00 Andufesar 73.91 dmdeuuanmnsgiu
(S.D.) iU 5.22 f\ﬁmué’ﬁ'auﬁﬁmLLuwhummsfl Andu
Sovaz 83.33 Jailmgeniunasinidvualy e fosas 70
T9IFBUNIUNT 70 WesiudvasnzLuiu s3uens
AaszilusinneaannsdunuainisAnasnsassa Andu
Sauay 77.00 FeilmAzuuLrUn A aTIRTLS
3.5 MsuszliunadugrimansGeuivesiGou
WU ;:JL%'&Juﬁﬁauéf’ga?ﬁLnmé’aumamiﬁauiuum%mhEJ
sawiuwaluladanudusdasiununnneuansaiian
fianasunisAnadeassia Aldannsiuuunaaeuna
dunvdyanisdeu AAzLULIRABYENEEY (X) TlAuwiniy
16.96 gruidsauunnsgiu (5.0.) Jewinfu 3.77 fi5eu
ianzuuusimnust Anduiosas 76.66 eiimrgenin
e fidvualy fe eway 70 VB ITUN LN
70 WosHura IRz LULLAL

e

Qe

B 5Uuazaiisrawna (Conclusions and Discussions)

INHANITOBNUUULALHAILNAIUING DUV
Seuduwaieviesindumalulaganuduaiasuniy
LurneuansARIadfiduasun1sAnadnasda wuin
danndoumsnsiioudmunuiaeuansaiiadidada
nMsAnaseasse fesrusznauiidify 7 ssrusznau
1) apunsaldaym 2) undanisiseus 3) \3ndions
Uy 4 eudduasumsfnasneassd 5) audnsseu;
wuutdle 6) giunstiewde 7) nsldy Feaenados
AUN19AN©®IUDY Kwangmuang (2018); Seeya and
Chaijaroen (2015); Sinlan, Chaijaroen, and Samat (2015);
Eargarnna and Suwannoi (2010); Samat and Chaijaroen
(2009) wazldimdnnisnguineuansafdadundu
fugnilunseanuuuAanadeuansGeudiiieduaiy
nMsiFeuuaznisasiennuvesdiBou 91neuided
nasndsudinnuuanssfuuifefiiuunlaeay

Tanapone Krabkraikaew and Sumalee Chaijaroen Il

Wetldinsjatudomundeuin msoonuuunaiin
ABNTALADININISWINE wazleurannishnasnsassa
wmwnsdfudoniinn nuwaudisumalulad
AR AifidutielumsdnnisFeuimeluieseulsagenn
wndatu lunsdliisiuunenfiunesliifiome HiSeu
annsaiFeunayansienltimaluladanuduaie
i uuansHarumaThasandvlvufiuansninils nw
indeulyn wioudssUszney smdsvesveuAnsBeus
naeluiesseulvaiuisaissuianiunisal Ugymn
wazn1sianisFeusldnnitnnne uenaindu damudn
1) myUsziiunseulnAnNIeRNLUUAAGELIN19NST
Seusuusonesiudumaluladanuduaiuasuny
LuIReuAnSARIaRTiduaSUNTARAS9ATIAY (Expert
reviewer) Wu31 AunsanIndslinuaenndesiuman
msnguifiluldnsesniuvasindennisnisBoud
2) Mmatssdiumednunisoonuuuiierumsngasi 3 1u
1¥ur (1) drsilon (2) éhudte (3) unnseenuuudunndon
MaMsiSeN3 3) MsuszilluauuTunnisidau wuin
nauiitiaunzanlunsianisGeus Ae 3 ausendy
desnniisauiinewanzlinesaamaululngdts 3
annsauanidsunnuAniutazasnsaliiadesiioly
nsdanisiSeuilaedasain 4) n1susziliuaualy
AnuuresdSeuliaumnzausis 3 §u fie (1) o
(2) fude (3) Fumsoenuuy 5) MsUsuiiuduad
JayeyrveeiSeu wudn gisvuiianuaiunsalunisan
a519asIARTUS 4 Fu Sedszneude nsnedes nsfe
fangu sArsiEy wagnsAnaziBunane NMTIATIE
Tuslameauazanuuuiansanaiisassd wui §Eeudil
AzuuLrunael Anidudouas 83.33 Geilrnganininausii
inuald fia Sevay 70 vesiFeununng 70 Wesidud
Gua\‘iﬂzLLuuLﬁmﬁ;:ﬁ{faﬁmum
wan1sAnwfiusIngfananndediu eradlosnain
nseenUUULAE AN AIINdBIMINsBEuSUULAS 1Y
Sufumaluladanuduasaasunuuuinouansaiian
fdualunsAnaiieassd Foe n1sesnuuunsdin
AoufmoSIMILIMG" Nondemnuiifugiu (D Theory)
AduiiugruluniseenuuudanndeunianisFoud
Tunnesddseneu lneladuasulvgiSeuadannuing
AutesEuNISuAAnuN15aiTeyMn (Problem base) 13
ANUTUTDULALUIAINUTUNITIVREISEY (Authentic)
sufslsiimdnnmsfnairsassdves Guilford (1967) 7l
aadUszneuitdfny Ao AuAnAdoduAdl (Fluency)
vinef iueruannsalunmsavndmeuilsiiloudy
Isnnitgainflazannldnelunafifmusluna 1w

N 17



Journal of Information and Learning
Volume 31, Issue 2, May-August, 2020

AuAnBangu (flexibility) uanuaiuisalunisan
fivannnaenig mmmé’fmu,ﬂaw%ammmm?ﬁimi
nawdnile audn3sy (Originality) ey A3
Anudanludlddriutuaufnvesausuasuansisann
AMUARSIINAT ANARAZIEYAaDS (Elaboration) Munudi
muAsluseazBniutuneu anansoesunelifiunm
oy vierfuukunuiianyseity arwAnazdonaee

FondusnazidenNtinunnwas YEIUANUAAASILINTA

auysaitu sdududdaluniseenuuy
TnganusananIang Ul seangainnsuseiliu
Y93 ilBIv1ay WU NsPENLULLALmUNAUAFoN
Man3Beuss fnnuaenadesfundnnisuasnguii
ﬁwn{’luﬁugm WAZENNNIDANATUNTANAT19ETIAVDY
Aseulsiluegned wazannsdunivalfiGeunudl nns
ponuUvANnAdoNINsBeuiTamhaulawarannsa
duaunisaiianuiiaznisAnainsassAvediSeulvia
S99y Feaonndesiunuisees Kwangmuang (2018);
Papattha and Jeerungsuwan (2014); Seeya and Chai-
jaroen (2015); Sinlan, Chaijaroen, and Samat (2015);
Eargarnna, and Suwannoi (2010); Samat (2009); Samat
and Chaijaroen (2009) fifimsUsziiiulnsendofiugiunis
UseilunuanImase (Authentic assessment) Usgnaume
5 i sateyadeUimmuazamn i ausabusuldd
dandeunienisiieudvuiaievissuiuimalulad
mnuidustaaiunuunneuaniniiaiiiduaiunisin
adassf fainiudauam AduannisUssdiudiu
wandndadunisnsrsaeuauamlaeifesviy Ao
Adeamainuiden dude duniseenuuy uagdiu
neiaussiduna Mntudideldvssduniunainns

= v ° v «:4' a 1%
LiEJ‘lJ‘U’E)\?NLiEJUIﬂEJﬂ'ﬁﬁ"I‘UWU'J‘UﬂalINLiﬂuwaﬁ\l"liﬂﬁﬂ‘l«ﬁ

samuimamwﬂiwawﬁmwaaam B T T -
AniiuveaiFou uenani Sefinsussifiudruaaiu
mmmmqami‘]zyzgﬁ loun nsfnadieassd saudang
UszifiunadugminienisiFouvesiiFou Tasmsiamnd

Y un15nIIdeUeg 1NasBundaau onvdnaly

Aandounenisdeusiussaninmnnd ety Suvdma
TannsaianngSeulusunisaiiennnug mamguaiom
A3 swdsdaasulvigiSeulinnnuaiunsaniunisan
asvassAauanansnllgnisimndnunasssmavi
soly

18 N

Bl Amnssuilsznad (Acknowledgement)
MmAdeilasumMsativayunnauideuinnssuwas
wialulagnisleyg) uninedevaunnu

B and152198u (References)

Brown, J. S., Collins, A., & Duguid, P. (1989). Situated cognition and the
culture of Learning. Educational Researcher, 18(1), 32-42.

Chaijaroen, S. (2014). Kan‘okbgep kanson: Lakkan thritsadr sd kan patibat
[Instructional design: principles and theories to practices].
Khon Kaen: Annaoffset.

Deelers, S. (2014). Creative thinking development process in the creative
higher education institute. Veridian E-Journal,Slipakorn University
(Humanities, Social Sciences and Arts), 8(2), 1341-1360.

Eargarnna, K., & Suwannoi, P. (2010) The development of constructivism
learning environment model to promote creative thinking.
Journal of Education Khon Kaen University, 34(1-2), 114-123.

Florida, R., Mellander, C., & King, K. (2015). The global creativity index
2015. Retrieved from http://martinprosperity.org/content/the-global-
creativity-index-2015

Guilford, J. P. (1967). The nature of human Intelligence. New York, NY:
McGraw-Hill.

Hannafin, M. J., Land, S., & Oliver, K. (1999). Open learning
environments: Foundations, methods, and models. In Charles
M.Reigeluth (Ed.), Instructionaldesign theories and models: A new
paradigm of instructional theory (pp. 115-1140). London: Lawrence
Erlbaum Associates.

Kwangmuang, P. (2018). The resul to flearner’s critical thinking
development used with constructivist learning innovation to
enhance knowledge construction and critical thinking for
undergraduate student. Panyapiwat Journal, 10(1), 175-184.

Office of the National Economic and Social Development Board. (2017).
The national economic and social development plan the twelfth
plan (2017-2021). Retrieved from https://www.nesdc.go.th/
ewt_news.php?nid=6420&filename=develop_issue

Papattha, C., & Jeerungsuwan, N. (2014). Model of learning environment
for creative education on social network to develop creative
thinking. Technical Education Journal King Mongkut’s University
of Technology North Bangkok, 5(1), 25-34

Piaget. J. (1965). Moral development and moral Education. Retrieved
from http://www.tigger.vic.deul~Inucci/MoralEd/overview.html

Richey, R. C., Klein, J. D., & Nelson, W. A. (2004). Developmental
research: Studies of Instructional design and development.
Handbook of research for Educational communications and
technology, 2, 1099-1130.

Samat, C. (2009). Design of scaffolding for promote creative thinking.
Journal of Education Khon Kaen University, 33(4), 1-9.

Samat, C., & Chaijaroen, S. (2009). Design and development of
constructivist Web-Based Learning Environment Model to enhance
creative thinking for higher education students. The 2009
Academic Conference on Education (pp. 24-25). Khon Kaen:
Education Technology, Khon Kaen University.

Seeya, J. & Chaijaroen, S. (2015). The study of creativity and
achievement of students learners who learn from Web-Based
Open Learning Environments (WOLEs) to enhance creative
thinking high school students. The 6th Hatyai National Conference
(pp. 628-638). Hatyai, Thailand: Hatyai University.

Sinlan, S., Chaijaroen, S., & Samat, C. (2015). the effect of constructivist
web-based learning environment to enhance creative thinking for
Mathayomsuksa 3. Journal of Education Graduate Studies
Research, 9(4), 220-227.

Siphai, S. & Sinlarat, P. (2019). Thailand’s educational transformation
towards Education 4.0. Journal of Educational Measurement
Mahasarakham University, 24(2), 13-27.

Vygotsky, L. S. (1978). Mind in society: The development of higher
psychological processes. Cambridge: Harvard university press.



Research

Article

N
Journal of Information and Learning, (2020), 31(2), 19-27
Journal homepage: https://so04.tci-thaijo.org/index.php/jil

The Improvement of Secondary Student’s Creative Thinking by STEM Projects
Case Study: Suwanpaiboon School
ASWRINIANNARFSuaTIAZaulnSaussAudaauAnnTaaldlaseauuuudziAs
nsfiAnen: Tsuisaugassnlnyad

R - 2
Bunyisa Saelo'* and Suffian Cheama
yadlan winiaa™ uaz gWiiau \@sus’

"Department of Applied Mathematics and Informatics, Faculty of Science and Industrial Technology, Prince of Songkla University
"grimadnmansilssansuasarsauina augIngmansuazinalulaganainnasy un1IngatsiraIuasuns
2Suwanpaiboon School, Pattani
Tsuisaugassalnyad sondatlami

*Corresponding author: bunyisasaelo@gmail.com

Received May 10, 2019 B Revised July 6, 2019 B Accepted July 30, 2019 B Published August 21, 2020

I Abstract

The aims of this research were 1) to compare students' creative thinking before and after using STEM projects, and
2) to investigate students' beliefs in using STEM projects for developing their creative thinking. Subjects were 30 Suwanpaiboon
School students who were selected through purposive sampling. The target group was three students selected from
the sample. The tools for collecting data were article creative thinking test and article questionnaire. The research has
a quasi-experimental design. Quantitative (using t-test analysis) and qualitative data analyses (describing) were used in this study.

The results illustrated that 1) the students had a higher level of creative thinking at a confidence level of .01 after
being involved in the STEM projects, and 2) all the target students believed that their creative thinking could be improved
by STEM projects.

Keywords: Creative thinking, Torrance creative thinking test, STEM project, Project-Based Learning
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Table 2 Criteria of Torrance's creative thinking test (cont.)
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I Abstract

This research objective was to develop an innovative model for integrated education management of municipal schools
under the Department of Local Administration. This research has a mixed-methods research design. It was conducted in
four phases: 1) data preparation, 2) data collection and analysis, 3) focus group interviews, and 4) developing a model.
The research tools were interview form, open-ended questions and evaluation form. The data was collected from 3 sources
including school administrators, professional of focus group and evaluators of the model.

The research results were as follows:

1. The best practices for integrated education management of municipal schools consisted of five main areas, and
14 subareas.

2. There are six elements of integrated education management of municipal schools.

3. The suitable innovative model for integrated education management of municipal schools is Model of Education
Quality Management Excellent School: EQMES.

Keywords: Educational innovation, Integrated education management, Education management model
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Table 1 The best practices for integrated education management of municipal schools
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Table 2 Management concept and Thailand Quality Award of Criteria (TQA)
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Table 3 Model evaluation results
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I Abstract

The purpose of this research was to examine learners’ satisfaction towards three sets of Chinese phonetics lessons
(Pinyin) i.e., single vowels and consonants, diphthongs and special vowels, and nasal vowels, on JFK online course system.
The sample was comprised of 93 undergraduate students from Prince of Songkla University, Pattani Campus enrolled in the
second semester of academic year 2017, and other learners. A questionnaire was used for data collection. Statistics used in
the research were percentage, mean, and standard deviation.

Research findings revealed that the learners were satisfied with the three sets of the Chinese phonetics lessons (Pinyin)
in maximum level. The lesson set that has the highest average satisfaction is single vowels and consonants, followed by
diphthongs and special vowels, and nasal vowels, respectively. They were most satisfied with the five main elements of
the lesson format including learning outcomes, content structure design, learning activities design, teaching and learning
materials, and applications.

Keywords: Satisfaction, Online course, Chinese phonology (Pinyin), JFK Online Course, MOOC
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Table 2 Factors influencing satisfaction with online learning on 5 different dimensions
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Table 2 Factors influencing satisfaction with online learning on 5 different dimensions (cont.)
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I Abstract

The purposes of this research were to 1) develop an interactive learning environment using discussion methods with
Think-Talk-Write technique to enhance mathematical communication ability of upper secondary students, 2) to compare
mathematical communication ability of upper secondary students, and 3) to evaluate the effectiveness of the application
of the model. The research process was comprised of three stages: 1) developing a model, 2) examining the students'
mathematical communication abilities after using the model, and 3) evaluating the effectiveness of the model. The target
group consisted of 31 upper secondary students from Horwang Phathumthani school in academic year 2019 and five experts.

The research findings revealed as follows: 1) the model consisted four components including Learner-learner interaction,
learner-instructor interaction, learner-content interaction, and learner-technology interaction; 2) there were significant
differences between pretest and posttest scores of the mathematical communication ability of upper secondary students
at the .05 level; and 3) the efficiency of interactive learning environment using discussion method with Think-Talk-Write
technique showed three appropriate dimensions: The suitability of model, enhancement of mathematic communication
ability, and the practical use.

Keywords: Interactive learning environment, Discussion, Think-Write-Talk technique, Mathematical communication ability
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mathematical communication ability of upper secondary students
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Table 1 Mean Standard deviation and t-test to compare mathematical communication of 31 upper secondary students

AZLUUANNFINITANIUNISHRES

U a
NBULIYU

6.06 261 -13.44 .000

v a
NaIYU

10.03 1.87

**5< .05

HANTIARINTIUNSEUNMTARUAINFULUUNIS
FeusluuunnsSeuduuuiiuduiug smetsnsedune
Saufumaiin Think-Talk-Write Lfioia3uadieniny
annsolunisdeansmendaeanslussaudussoudne
moulans Tnen s udnsiunALEITaNINsaeans

nndinmanindaFeuginineufeu egnaiiduddnd
580U .05
NansduNANgANTIINNSADANTINeAdnmanS
91NN13IARINTTUNTITEUNTABUMNFULUUNTITEUS
TuusunnisBeuiuuuiudduiug meTsnisedusesiy

B 51



Journal of Information and Learning
Volume 31, Issue 2, May-August, 2020

Auwmalla Think-Talk-Write livawaSuas19anuaunsaly
ANSEBANSNNAMAAIEAS LUSEAUTUNSUAN Y ImaUUANY
79 Table 2

Table 2 Observe mathematic commmunication ability behavior of 31 students
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Bl Abstract

The purpose of this research was to study the state and the problems of the grey literature management by using
qualitative research methods, The data were collected from 11 informants, including librarians and library staff responsible
for information management, by means of a semi-structured interview, and they were analyzed qualitatively.

The results of this study indicated that 1) the state of grey literature management in academic librarie consisted of
general information of key informants, information about libraries and grey literature in libraries, that 2) the management
process of grey literature in public university libraries was comprised of compilation, storage and cataloging, accessibility
and searching, that 3) problems of grey literature management in public university libraries consisted of management,
compilation, storage, cataloging, accessibility, and searching issues, and that 4) grey literature services in public university
libraries consisted of borrowing, inter library loan, reserved book, reference and research services, serving various types of
information resources in the library, especially grey literature, online public access catalog service, seats for read and study,
and photocopyinsg.

Keywords: Grey literature, Grey literature management, Academic libraries
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10) Year of Award 11) Department 12) Abstract 13) Subject
keywords 14) Dewey Decimal Classification 15) Type
16) Qualification level 17) Qualification name 18) Access
rights 19) Embargo date 20) Licence 21) Sponsor(s)/
Funder(s) 22) Project/Grant number(s) 23) Institutional
Repository URL 24) URL for the digital object(s) (British
Library, 2017) aaenauvinfgin1sauAuLasn1sad
sensiuissunssudn esuisauasaanly
MsRuvesdld 3) nmsdhds msadenealanduAiiions
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Tuszezenialiuiuey wu deldnuldld Wemmely
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(Newbold & Grimshaw, 2010)
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sunssudmieldinduninensusugiivssiamuiad
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AMNANLNTAlUNTWUITUTRIUTELINA (Competitiveness)
304 10 S-Curve gramnssudiming uag 4) neulandd
Wudsepummeveslseimanazaadlan (Grand talent)
1 PM 2.5, Zero waste, Al for All, Al for Everyone,
Frontier Research, Quantum computing, Space Con-
sortium, Gnomic Thailand u,azl,%"aﬂmjﬂ flazmauland
Uszwaluaunan (Ministry of Higher Education, Science,
Research and Innovation, 2019)
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ansaume 6 Jumeu fwielull 1) Msfumanudosnis
a1sauwme (Information needs) 2) N15IANIUIBIIVTIM
sﬁaaﬂamiaumﬂ (Information acquisition) 3) N159ANTS
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waznsdaivansauma (Information organization and
storage) 4) N1TIAYINITIENIULALNITUTNITANTAUNA
(Information products and services) 5) N1TLHELNS
ansaumnelUgadls (Information distribution) wa 6) N3l
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m YnqilszaiAn1s3de (Objectives)
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Turiesayaunine e vessy

B N352ULUIAANT3IAE (Conceptual framework)

255aunssuAmnduninensasaumalseinnis
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I5sunssuiisadedlusinsusemne wu luamineds
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university aglianudrAiunsiseunsaey nsEndn
Wandsrunaznisiseifiotlugnisudluasugio
wazdemuvassemelviaty Bnsiiuminerdeldluns
Jams Ao davnssunssudmiifinunimioatiuayy
nsSsunisaeunsifeuasimunay Tnenulsaui
FURATaUlUNTIN TANITUALINELNTITIUNTIUALNN AiD
ViesauaunInende ag1alstianu uwiiSunanssunssy
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wWudenfuinideriussautanilunsdndnssanssy
g fe lausadrdsihwivledls @enndeatuns
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1. nguglideyanan (Key informant) laun
Us3an$ne $1u 10 Au dntenansansaume 1 Ay Al
wihfisumsiamaururiednszuuifetunineins
ANTAUMAUTELNNITIUNTTUANIINVRAYANT IV Y
YDISF AUt e 1 AUanIaumAIRoNKUURIE (Purposive
sampling) MNUNINGINBITUUAIIR 9 Unke laAaLEen
naudegafiAnY $1uau 5 wis leun Viesasa A B C D
uazFUIANTAUYA E SWURAY 11 AU ndninurinig
Aaden Ao 1) Wi inerdeideuiand 9 uis 2) Ju
wﬁ‘wmé’aﬁumdwgmn?hmmqu,athugﬁmﬂﬁiﬁ%’u
IpassauAniunIThazIuamu 11Nn31 1,000 d1uum
Ly 3) \uuminendofififesaynnansuay vioosayn
Azuaz/ Vi RUIa AU ogudienansiinisians
155unssud@nn 4) Wudesayeuniinedonaz/vie
Wosaynnuzuar/vequiansaumnmiogudionansi
Tssunssudmiusnisuasdusunanssanssudn
Suunneufiiideldhmednadesdu 5) Wuesayn
winendeiiogluledetieviesaymuminerddunans
(Thai Library Network-Metropolitan: Thailinet) waz
\A0UNevedaANNIINeIFudIugIn1A (Provincial
University Library Network: Pulinet) 6) L‘fluﬁaaaagﬂ
WATIngNdeuas/MIovedd Ry VIS aAUdaTaUINA
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2. in3eadiofldlun1sisde Tdun wuudunivalia
1A598319 (Semi-structured interview) waghuutuiin
183aN13N1589918713 (Metadata) Y00I3IUNTINENT
Uistﬁuﬁwmmﬁlaaﬁuﬁayjatﬁaqﬁuﬁummﬁ%’mﬂa
NITUAUNITIANT MTUATIIUALYINTIENT 1RSI
T3ans Wsunsudililunisdnnis wdninasinisTiuinig
wiesdlefldlunsdudu anudesnisuazdamlunis
§an3 BesunInsIdeuaINANIERUT N INendnus
rouavilunaasdldfiunguilideyaitlsluglvideyavan
nuthinuiulgaudlusasudemanliiinnudna
wavAsauUAgu newlluiiudayaass

3. Mmaiusavsandeya $iEnsmunudeya {3de
AUTIUTILTOLAMEALLOITE NI DU BB - N ¥AAL
w.A. 2562 Inefideliveviiadeaugynduntuainn g
MYIdY U InedeveuLiu H91uIEA1T0sEYR
UNNINENEE 4 uie wagladavunenisduniual

4. MIdmiuariasiziteya §Ideldn1siesen
9ule (Analytic induction) lngn15undeyaanns
funwalinnenmduniyel AT19ERUANNYNADY IATIEN
wardndayamunsadfuiisury Mnduagiuasfianm
YaaguiuugUTly uasdlauoran1TITElneNITUTIEENT
AaN W (Qualitative description)

B §51Unan15338 (Conclusions)
1 an1nn1sinnisissunssudmluriesaya
UMNINYINBVDI3F
1.1 Yoyaviluvesilidoya wuin dailng)u
UsTAN3nERURaveUUNsIanImINEINTaNTAUMA
luresayaunIne sy aun1sAnyrseaulIyyn
fuszaun1sallun19vnaua1uInnIsTNIsSuEINT
10 33uly Taefannassunssudimussansesy
(578971/91891UNTITB/F18 UM TUTEYL/ AN TNUS/
ansInus/unanEiTe/unALiYInTg) NausoNaNER
yosyAanTtuudvavSveumTing1ds (uneuiviny/
NHade/M137/918 UM TIT8/N15UTEINIVINT/ WA/
suiy/AileAngndnus/ganisieunisaeu/vangns/
Aefanivosuniinende) wasionansanvaneimeg
1.2 feyafertusiesayauazassanssudimily
Viosayn
1.2.1 Yeyaiieriuriosayn :1nnsduntwal
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wud nguszasd N30 waglasiasavesiosaln 4 Wi
Ioun A B C D Wulvluiiemadeaniu dnguszasdns
fullunuaenadosiu fe IilenauduaALFEINIITRS
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MsBeunsaounazids luvagiqudansauma £ 19y
wihsuiiiinsisangiussunsmdindanu e
Tusnsansaunadsiniifidonifnrfulsamealnemis
fudsnumans uazansaumafefuUssmaluede
nzfuoonidedldnfinruduiudiuusamalnelaonse
1.2.2 Fogaiisrfurssanssudinifily
Voaaun 9INN1sEuN Wl ReIfUUTEANITINT UM
fdaAuluviosaynumAne1dovessy ¢ uds uaz 1 qud
ansaume wudn & 62 Uszaw uwdsesnilu 3 ngu fie
Aadtiant AslsiAariuazAdvia lnonguafian Ussammilsde
anseridunduitilunnviesaymuasiinnuddnyiunguild
TuwmAnendeisoanniign 1essoduenansusugiiv
Fouestuananuads fauszasdiftesjdianszmnug
wneududifsy AToUARUIYINITANUIANY wazeiY
UiunvesmAanendeidefjatiimasnunsidudundn
Wosaynlug ueniIsnUaTUaYLA1TAVDIWINING1RY
Jlimnudrfydunineinsarsaumnalsziananun
TnglamzUssinnansafuiniign fMeanunsaneuaues
AuReIN1sluuNIsReunIsaey nsUfURNIY "3
sumsruaiIdEldRTige Usznouse (1) Sufinmgnisal
(Chronicle) (2) TufinA3ms331 (memorandum) (3) diile
(Handbook) (4) édﬂuﬁi@ma (government document)
(5) srwumsAnwAUAI (Study) (6) IeTNUSIZAU
Usyay1ln (Master’s thesis) (7) Inentinusseauugaien
(Dissertation) (8) tana15/51891u4N15UsE Y AwINS (Con-
ference proceedings) (9) $1841UN15338 (Research reports)
(10) wnnsU/AMTeuwy (Directories) (11) 8ASUANA
(Glossary) (12) vtisdesiuussanunsy (Bibliographies)
(13) 5597 (ndex) (14) wifsdesiuEes (Anthology)
(15) nifadorinilen (Guide book) (16) Ml zvitoya
(Analysis) (17) TauUNARED (Abstracts) (18) 1383AUNTD
uneadadeulagldniudingy (Essay) (19) unany
dunwal (Interview) (20) unAuUsHiead (review)
(21) unaudauelunsUseyuivinis (Conference
paper) (22) 19n13013U58%8 (Conference program)
(23) Auaasuleuiy (Policy statements) (24) gunsnal
(Speeches) (25) 1ukUa (Translations) (26) @fi# (Statistics)
(27) wuauleung (Guidelines) (28) s18aunIwnAina
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M39T189UBNIVINT (Technical reports) (29) vidngns
(Curriculum) (30) SM8UMAINIFNERS (Scientific reports)
(31) WadeBasiidnwlusiedvmian (Syllabus) (32) Tuiin
M5UT5878 (Lecture Note) (33) nifadeitliounnelild
1331361 (Non-commercial) (34) tonansnsefusena
(Discussion papers)
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1) AIaITIUNITUITUIYNTUATY
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wu vilsdediannsednd (E-book) WUl viesayn 4w
AB,C,D a3318N1INNUTINUYNTUVBNITIUNTTUAINILT
lugrutayavesszuuiesayadnludid WALAI AutoLib
3.0, ALIST, Sierra wagltsunuunsdeutoyaussanunsy
891195374 MARC21 2) MIaTI8NITUTIUILATUAN
WnsgIUAUAUARSUMIAIM laun 2.1) Adsan1dures
WInendefinanngaelusunsy Dspace Wy adadaya

0 ileUszmelye (CUIR) 2.2) grudeyatenansatiuidiy
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atuiAn Thai Digital Collection Wu31 Wesaum ¢ W
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Table 1 Examples: The Dublin Core Metadata Element Set of Grey Literature in 5 academic libraries

The Dublin Core Metadata Element Set of Grey Literature

Printed materials

Nonprint materials

Electronic materials

Author Author Author
Alt Author - Alt Author
Added Author - -
Title Title Title
Var. Title - Var. Title
- - Alt Title
Subject Subject Subject

Subject Heading

Subject Heading

Subject Heading

Keywords Keywords E-Book Keywords
Description Description Description
Note - Note
Contents - Contents

Publisher Publisher -

Published/Created Published/Created -
Source - Source

Imprint Imprint -
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I Abstract

Several western countries have put emphasis on teacher leadership. It has been continuously studied and for a long
time. In Thailand, teacher leadership is a new concept which has not been widely adopted in Thai educational contexts.
However, this concept is consistent with educational reform given that a reform which is sustainable and effective is teacher
reform. This article offers a history of teacher leadership concept ad its components from the past to the present in order
to show the development of the concept. It also presents a model of Thai teacher leadership adapted from the western
concepts in accordance with the Thai educational context, and suggestions for developing Thai teachers' leadership which
will lead to higher quality of Thai education.
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‘17'1I3,J’1: Katzenmeyer & Moller, 2009; Crowther et al., 2002; Merideth, 2007; TLEC, 2010; Swanson et al,,

2011; CTQ, 2014; NEA, 2018
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Table 2 Competency of transformation teacher leadership
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‘17'1I3,J’1: Strod|, 1992; Katzenmeyer & Moller, 2009; Crowther et al., 2002; Harris & Muij, 2005; Merideth, 2007;

Wilmore, 2007; Swanson et al., 2011; NEA, 2018
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Table 3 Competency of team teacher leadership
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‘17'ﬁn: Harris & Muij, 2005; Merideth, 2007; Wilmore, 2007; TLEC, 2010; Swanson et al.,, 2011; NEA, 2018
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Table 4 Competency of policy teacher leadership
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‘17'1I1J’1: Crowther et al., 2002; Merideth, 2007; Wilmore, 2007; CTQ, 2014; NEA, 2018
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Table 5 Attribute of Thai teacher leadership development
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Table 6 Thai teacher leadership competency (cont.)
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