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Abstract
Background and Objective: The curriculum development and learning management of the bachelor of

science program in medical illustration faculty of Medicine Khon Kaen university, propose to produce graduates
who have the knowledge and ability to produce medical media and enhance the necessary skills of medical
illustration. Therefore, the purpose of this research was to design and development of a constructivist
web-based learmning environment to enhance creative thinking.

Methods: The research design was pre-experimental design (One-Group Posttest-Only Design). The target group
for this research was 30 participants from 2nd year of medical illustration students, faculty of Medicine, Khon
Kaen university in semester 2 of the academic year 2022. The instrument in this research was a constructivist
web-based learning environment, assessment form for experts, creative thinking assessment form, creative
thinking interview form, learning outcome examination, and opinion survey form. Quantitative data analysis:
creative thinking, learning outcome with basic statistics including percentage, mean, and standard deviation.
Qualitative data analysis: assessments for experts, opinions of students' analytical interpretation, and creative
thinking analyzed by protocol analysis and analytical narrative.

Results: 1) The result in the design and development of a constructivist web-based learning environment has
the efficiency in all 5 aspects. 2) The result of the student's creative thinking has been found that 29 (96.67%)
students have passed the predefined criteria at 70 percent, an average score was 17.07+1.78. and student’s
creative thinking from the interview has been found that students have creative thinking which consists of
fluency, flexibility, originality, and elaboration. 3) The learning outcome of students has been found that 28
(93.33%) students have passed the predefined criteria at 70 percent, an average score was 16.43+1.81. and
4). The opinions of students were suitable in all 3 aspects.

Conclusions: The design and development of a constructivist web-based learning environment had quality,
can be used in learning management suitable, as well as being able to develop students in creating and
seeking knowledge and enhance students to have creative thinking abilities, and can be applied in the study

and continue to work in the future.

Keywords: web-based learning environment, constructivist, creative thinking, sraphic organizer
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Constructivist Theory

¢ Cognitive Constructivism

® Social Constructivism

§'QLL1mé'aumwnwsL%'ﬂu§
vuATaTETINAINANLA
AouAnIARIaDdETY
N5ANES9E5IA

& v a v ¢
WUFIUATUNTITANEINNETIA

Creative Thinking
® Fluency
® Flexibility
® Originality
® Elaboration

& v
NUFIUAUAIERSNSHOU

-

—] Constructivist Learning Model

® OLEs Model

® CLEs Model

*® SOl Model

* Cognitive Apprenticeship

® Situated Learning

Nugrududeuazmalulad

Web-based Learning

Environment

I
12
e
3
R

WUFIUATUUIUN

nangasineAansiufia
drvviiald Anzuwneaans
AN INYIRBYBULY
NUINTYUANIE ntiu’ww{ug'm
37631 MD612 103 Msdeans
wuuysanmsdmiunilviag

I
2
e
D

o o
1394 N1392NUUUAINIINA

3UN 1 nspuLwIARIBImMguY (theoretical framework)

2. MIvenUUULAT AN AIAdeINIINSEEuS
vuAev WAL LLIIADUARS AR s o AT
n13fnad1eassd daUsenaudae 7 esAUIENDU
feasiBenil

1) aunsailyyvn (problem based) @nun1sal
JymuazansiansiFens feenuuulaendnnismgud
cognitive constructivism ﬁmqmﬂﬁugwumﬁmm
Piaget’ 1971 deiSuugnnsdusiedam (problem)
finelmAnanudaudvnadeyan (cognitive conflicts) 3o
Seniuiansideaunanielyan dSeudemesuliu
Inssasnamadagiliidiganizauga (equilibrium)
1aeN13AnT (assimilation) 1138 miﬂimﬂaauimaamq
mai‘]mm (accommodation) wmmmwummsa
UiuimmquﬁmmLmﬂﬂm'svamamammia
Mﬁ]uai'mwm%ﬂumumim amummﬂmmm n13fa
mil,sauiauLﬂuLauauUsummiauauLﬁmamammmau
'3LLauLLﬂﬂﬁgmmﬂmwamumimﬁmmmawLiau%q
(authentic context) TasdlitugnuanainnsouuuIAn
NSARASNATIAT0Y Guilford® Taln N1SARARDILARY
nMsAndangu M3An3EL wagn1sAnazBunase witeen
Wy 4 Bos Iéud 1) vénnseenuuuiensiin 2) suuuy
Fingifin 3) nmsuszendldlusunsunenfiamesiile
N1309NKUURINTITAN wag 4) N5ULAUDNAIUIDNWUY
RaNg13N (iﬂﬁ 3)

2) unauseug (resources) Lﬂuwiwifsmama
LuammﬁaumﬂwwLiamJl%‘lummﬂamummﬁmm
Aoy QLiEJuﬁlﬂ‘ﬂumiLﬁ%LL?{’NM’]LLawﬁUWU
A1may (discovery) ﬁmﬁ’wqwﬁﬂizmamiaumﬂ

(mforma‘uon processing theory) Smmﬂmaﬂwm“
GuaaafmmsnmJmiaamﬁsummﬁLiﬂuuumiama PIBNNT
\BenansaumaiiigItios (selecting) davsaansanime
(organizing) WAEYTUINTAITAUVA (integrating) (SOI
model) viliesion159nd1 Lazandedninlunisand,
ansaumATaUSInann Tneiiemusznaudiendnns
POALUVKINTIAN AunuIe AudIAy Uszlovil
uazgULUUansIin (gﬂ‘ﬁ 4)

3) @uﬂm%aﬁamaﬁmmw (cognitive tool)
fatfuayunisainemug AseUINsazIamALg
¥9l3Hu uaznIsianzuaI A sAUINATIABITeq
lnea1Aunann15989 open learning environments
(OLEs) fleonuuulng Hannafin wazasis’ Tagmannis
mqwgiﬂamiﬂgumLLa“aaﬂLLUULUumiawamaﬂmm
Usznausie 1) 1n3e9llaAun (seeking tool) 2) 1A30He
dmSuiusiusa (collecting tool) 3) w3asiledanun
3 (organization tool) 4) Lﬂ%‘laﬂﬁagimﬁﬂ’]i (integrating
tool) uay 5) wn3nailedears (communication tool)
(5U 5)

a) quduanidsuisoui senuuulneeide
w&NNN5Y84 social constructivism AiFouiiufdusiug
vedeny a5 1amuinunsuaniudsuSeus collaboration
TnefiduatuayulifSoulduanudsulszaunisaliv
Fouiloveneyumesliunauios nmssauilefuudtiom
oF auuauui‘mwLiaummmsmlmmaa (reflective
thinking) LﬂumewLﬂmiaﬂ']a’immmau AERIN NL“UEJ’J“U’]EU
lmLLammmﬂmmuﬂummmmﬂuQauua:mamauﬂgauwuﬁ
(interactive) fuldluvazasianiug

5) guddnaiunisfnadiassd Juguddmiu
Anmsfnadeasshvesdisey Ingondenannisngufves
Guilford® ieRmuninuznishnassassduaznisudle
Yaymmuadenunisaiuazn1siafitmuali Faseneudng
1) nM3fnAaeAa (fluency) fis AwEINTaluNITA51S
wwIRniieAnsunsenmiadenlunisud i
nanuane lnegeraeiaan a5 Jusunamnnluna
fdda Taseonuuuidunaliiizoudugamdansiin
fudefansfinfiszyly IWgndeansefunazsiniiany
szozadimviunall ﬁﬂﬁrﬁﬁammﬁﬁaLLax'giJLLUUSUEN
Hansiinleiegnesing 2) msAindangu (flexibility) fio
Auansatunisadsdaiivainuaneldegradu
Uselewivioansnidsungudnnsiieliussqitmmne
wieaduld lageenwuuiduaniunisallidiSewaus
LLu'smﬂumimLauaﬂuauaLLmWLWUQum nsadade
Auasn wazdostunsindelulsmenuia nsdilse
Andalagalalsun 2019 (COVID-19) wieliesensidnla
Joyauazfigaainuauly laeidenldsuuuudinsiln
wazlusunsumenfinmesifiontseonuuuliinunzan

430 AIUASUNT VS 2566; 38(5) @ Srinagarind Med J 2023; 38(5)



ﬂ13aamm‘u1mz“ﬁwu1f'?qmﬂé%mvmmiﬁaui’uum%’mﬁﬂﬁﬁmm @ Design and Development of a Constructivist Web-Based Learning Environment

w%fauﬁgqa“ﬁmat,t,azizqmawa 3) M3AR3EN (originality)
fio Auannsalunisainauuda GannsAniBuenaiie
MnmsthedifssndaudasiarUssgnalnduddmils
Tagoonuuuanunsalliiisoussnuuudeussanduiug
f83ULUURENSITAN 1309 N133AWT COVID-19 #ag
AVINANASINETIALAZEBNN Uay 4) N1sAnaziBenase
(elaboration) fia Awa1NITaluNsARlUTI8ALIBEA

ilamnussvidovensauAandnlildauauysaibau
anunsaesugliiuiannnalliegnstaaunasldnag
e IngesnuuuanunsalliiseuinnuasUseiiy
#01UNTUMIUNANNITERNRUURINTIANIINFIBE S
eyt wagliaueunAnionisufulsaudly s
thiauatayaannsaitileldheuasiinnminals (§U7 6)

Cognitive Constructivism |—-| Cognitive Conflict

Situated Learning I—-I Authentic Context

Creative Thinking

* aaunsaidym
*A13ha

® Fluency

® Flexibility

® Originality

® Elaboration

® Sensory Register
® Short-term Memory =

Information Processing I—o ® Long-term Memory

® Selecting

aduayunsUTuaunga

SOI Model
ety

I—o ¢ Organization — memsﬁuuﬁ

* Integrating

Resource OLEs

I_, * Static

¢ Dynamic

* Seeking Tool
® Collecting Tool

Che B
AULLATDIUD

v

*® Organization Tool
ety

® Integrating Tool

Tools OLEs

]—‘ ® Communication Tool

avuayumsaienug
UazNSANASNETIA

Social Constructivism '—-I

« -
fuduaniasu
Collaboration T
o3

Creative Thinking

l_. ® Fluency

* Flexibility Auddasiuns
* Originality Anadedssa
* Elaboration

—.l Social Constructivism H Zone of Proximal Development

Audn1sdaemde

® Conceptual Scaffolding

AUUEYUMSYIBIMRD
-I Scaffolding OLEs

wAZN1TATINAIUS

I—’ * Metacognitive Scaffolding
® Procedural Scaffolding

® Strategic Scaffolding

-l Cognitive Apprenticeship

Coaching A

UM 2 NTOULUIANNITEBNLUUAILINGDUNNINTITEUTULLATEYNY (designing framework)

AUASUNT VS 2566; 38(5) @ Srinagarind Med J 2023; 38(5)

431



Yorla qﬁ ® Piyanat Sudee

amumsaitogm F: )
e

'
=

wiestlemelayayn B) Auduanilfeusous

o
[l
3
(6,
=
e
=
[asN

Aoanled ununiluvio

AonTuviand t quum‘hq/ﬂl

aufouvioy Aoigans

Auanufa dolounoyy

Womsiwunlsmnvuastiaya Mise

ununiicutamm, Aoiolan

nuilleazunsy @una

B oeudnk Adpng

COVID-19 ..
CORONAVIRUS >

= z A‘-‘\ ]

JUN 6 A) Audduaiunisnasneassd B) game based learning center
O) naunseankuURaInIWnvesisew nmsviatsivlugudduaunisinasiaasse

432 AIUASUNT VS 2566; 38(5) @ Srinagarind Med J 2023; 38(5)



ﬂ15aammmmzﬁwmf'?qLm}5aum1dmiﬁaui’uum?mﬁﬂﬁﬁmm @ Design and Development of a Constructivist Web-Based Learning Environment

3UN 7 A) qudnistnewide B) Audlvidugii (coaching)

6) AUINITYILLMAD UIINUUIAAYDY social
constructivism Y84 Vygotsky® flded1 fgiFeusgdiniy
zone of proximal development himmsm?ﬂug”
frenuadld SudufiaededldunsdemdeiiBenda
scaffolding Fagrunnutnemdeazativayugisouluns
uidan viensiFeuslunsdlitliannsaujifnnsie
Tdnsasesesld Sautseanidu 4 gud fo 1) grua
PINEINTATNANUANTIVEEA (conceptual scaffolding)
2) §IUANNYILNADIALITUNITAR (metacognitive
scaffolding) 3) §1UAUYILMEBNTLUIUNT (procedural
scaffolding) ueiz 4) FIUAVINTIBWMRDMUNAYNS (strategic
scaffolding) (ilh/l 7

ﬂusﬂwmuuvm (coaching) mmﬂwumu
situated cognition Wag situated learning Maﬂm'ﬁu
InanemnuvmdlunsdansEeusmuwneusan safian
fildiasuunumvesagivihmiiilunisanenennimg
viouenauundu “nsldv” flfarudiemvadenis
Iiduwugthdmivdiseu Taenslinnusundiseulu
nslinsAnuaznisudletigm (Uil 78)

3. msUssuUsEAnBamuasnsimundaandou
yansBeuiuueietefiiaumuuuineuanadiad
\oduadun1snadiaassd auuunian1sUseiuds
WINFONNNNITITEUTUULATEYIY VB gund Tuladey’
fswasden i

1) M3Uszliuiurandnlnen1suszdiuamunn
yesdaIndounensiieuduuaietefiiannmuu
nouaniafIadiiloduadunsAnainsassd lnogidevey
UizLﬁuﬂizﬁm%mwmaa?ﬂLnﬂé’awwmiﬁwﬁuu
3018 91WaU 3 vinu kuseenidu 3 snu leun muilem
frudouuaioiy uardiuniseenuUUAIAGoNNI
n13i3eus WUl mmaamwmmauiuumﬁama
faudenndomnyean ovmilaauiiuads daunsel
TymanmnsatlldlunisfianisiSeusls dniseenuuu
ﬂ’liﬂﬁ]ﬂ’l‘iLi‘c’Ju'ﬁVIﬂiuﬁluIMNL'iEJuLﬂﬂﬂ’]iﬂﬂa‘i’Naiiﬂ
msmLauaLuammmiwLﬂwmwmﬂmmﬂﬂmw
mmw%wﬂﬂmwwmmmugLssm wadanutaynn
nsaznadiidesuiuusandleligndeamuizan

nspRnkUUAeaauImARITadum e Nseenkuy
asAUsznaUNIAaty N1sldd amnsfinuazamedeuln
fanufsgainaula desussensuavidesnunsusenay
wzan Mslmonesiiamumuzaneuladg dnng
senuuulianunsadenlesludensaunaieiomau
mmeludewindonuazaeuenldd @aiunisaldaym
nszdulvfisewiausegddalunisianzuaramaiug
seAunUAInaUmEmLetlaf N15AINIsSeusnIEdu
gleuiaunseaun1sfnaseassalas n1seaniuy
éﬂLL’JG]éIEJQJVI’Nﬂ’]iL%‘EJuiIUULﬂ%E)ﬂ’]EJﬁ’uJ’]SﬂI@]IME]‘UWWJ'N
Q”L%&Jw’haﬁuww%a@L%ﬂﬁ%wﬁﬂfaa”{,ﬁﬁﬂﬁﬂmLLaz
Thfuuzthfugousedeamaeinanvans

2) nMsUszdiuduuiunnisld demusuni
mmmm’amsﬁau%uaﬁam@é”aumqﬂﬁﬁau%'uu
P38Y18 WU N1TIRNGUNLTEU 3 Srgdenguilal
LAY mmamsammmauimiummmmuwLiauuav
mmmmuamamamummmmmmaui wﬂ,‘mmwu
annsauaniUAsuSsuiuuusnile Hrofuiniiasie
wilalgmainanunisailamuagnisvhansiafilésu
weumneTiniulidusene

3) msUsziuAmuasansaileyan (N15An
a39@53A) NaINMEUNYainTSARaTsaTIAveslTeY
wazihuasziluslaaea (protocol analysis) WUl
AiSgudauaansalunisAnaseassAnuiuIAnYes
Guilford? 1 4 asdUszneu Ae 1) fumshnadeuadn
(fluency) Hi3euaNTaRRUUTELANTULUUYBIRINTIHN
I§egsndosuadaldlunanfidivun Tnof3oudiilng
aansavanguuuuians iin Fausznauluse dimudn
(mind mapping),
nuLlAaEASH (venn diagram), 5@ (t-chart), LLN‘L!Q&J
1nay (pie chart), WnuAduvis (bar chart), M3y
Wigu (matrix diagram), {3A19Ua1 (fishbone map),
deleuusyy (spider map), Hegnle (chain diagram),
He30ans (cycle diagram), wdunian (timeline), #an1s
PuunUseinnvesteya (branching diagram), UagHUI
fuls (tree chart) 2) é’mmaﬁm%mju (flexibility) GEIEEJ‘L!
annsoAnmIAIney Annasesdonariusunsusiig o

), Haulusied (concept mapping),

AUASUNT VS 2566; 38(5) @ Srinagarind Med J 2023; 38(5) 433



Yorla q A e Piyanat Sudee

AldlunseenuuudansiinlFegamnyay 1wy TWsunsu
Adobe Illustrator, Adobe Photoshop, Adobe Express,
Microsoft PowerPoint, Microsoft Word iag Canva
NNt Feudiannsneiuisnmanifiveslsunsy
AeufiumoTing q tilen1suszendldluniseaniuuli
nainleesgnsoamizay 3) Fun1sARBIEY (originality)
HiSeuanunsavenuuInisluniseanuuudensfind e
AuAndisnadassdldedwudanluailidnlas waz
manzaufun sl lunsdeasteyanuiidvuali
1o Tnegfi3ouannsnszydenguuuuiansiiln 13092995
FAnvosgsluszozing o fMeauAnTisuaiasdues
Aseuldngumnganmumndnn1seonuURINTITin ke
4) dnunnsAnazidenaee (elaboration) FiseuaaT0An
widgym denldsunuuidansfinliegnsgndesmungay
fudnvazau Puludnsdawlanfinfiudsiig g
dioliniseenuuuianafiniianuanysaiuindety
Taogi3ouanansnedunemama iy veneanuAnudn
Iauysallunisidenldsvuuudansiinlunisesuie
Audnunzlanzvosdodsnuesylatveaneding 9 1w
Facebook, Instagram, Twitter (X) wag TikTok loogn

wigaukavanunsatwnAnluussendldlunmsesnuuy
Aansiinls warnansfnwiAuAnaiasIATeediseu
lsnnsvhuuuiansAnansassd wuin fiFeuduou
30 519 T Fouiidazuuusiiunusifosas 70
1w 29 1o Andufesas 96.67 Teazuuuads Wiy
17.07 91npzuuuiy 20 Azuuy Amnzwuudnduiosas
85.35 uarduldoauumsgIy Wiy 1.78 Fefldngendy
nasiAdmunly Ao fiseusesar 70 ldnzuuuiede
viaSeuhuinasisesay 70 vosnzuuuinigidoimun
(37971 1)

4) MyUssiunadugvmensidouesdiFeu
AFeudsdunndeunisnisiouivueienis wuin
AEoudnnu 30 519 TSunudGounfasuuusininos
Sovaz 70 Sruu 28 e Andudevay 93.33 TAAziuu
Wy Wiy 16.43 nAzLLLSL 20 ATUUL AIATLUL
Anitudosay 82.15 uardudeauunnsgiu vy 1.81
FadArgandnunneiidmualy Ao fiFousesaz 70
Igzuuundendaiouinunamiosay 70 vesnzuuuifiy
AT (1397t 2)

M99 1 WM INNITANATNATIAVOILSEUNISEUMEFIINR NN BUTUUATENY

$78N13 U
SugBouiiinnsnadeasse (1) 30
SuudBouiitinzuuwininusivesas 70 (578) 29
SovavvesiFouiiazuuusinuinasiieas 70 (14 Azuuw) 96.67
AAzuuLRAY (X) (Aeuuuifia 20 Aztuu) 17.07
AazwuuAnduiosay 85.35
dnudsauuinnsgiu (5D) 1.78

A3 2 wadugvsmenisFeuvesii3ouiieusedundenmanmsideuiuueiots

518113 31U
SrunugFeuilianadugrsmanseuindaou (3e) 30
SunufiFouiitezuuuihuinnsisosas 70 (318) 28
SovavvesiSouiiavuuusiuinasiioas 70 (14 Azuuw) 93.33
AAzuuuede (X) (Asuuuiu 20 Azuuw) 16.43
AmzhunAnduiosas 82.15
drulssuusnnsgi (D) 1.81

434

AIUASUNI IFAT 2566: 38(5) ®

Srinagarind Med J 2023; 38(5)



ﬂﬁaammmmzﬁwu1f'?qLm}é’ammmiﬁaui’uum?mﬁﬂﬁﬁmm @ Design and Development of a Constructivist Web-Based Learning Environment

5) mﬁﬁﬂ‘mmmﬁmLﬁmaqﬁﬁ'auﬁﬁwﬁw?q
wIndeunamsiseuzuuasetie wuin 1) Fruiien
Luammmﬂumiaammwmi'}wﬂmma%aammw
wagflanuduiusiurhdenieu amnsmiluldluansia
nsseusla danuviuadeanunsaiunyssendldlunis
genuuUiangiinléase nmunildidlaléie amdseneu
fanudnuasnadasiuitiom gﬂl,wumiﬂ'uaumﬁam
finnnaniaula wu nsldd ands wenmadeulm
miﬂwLauaLﬁamﬁﬁmﬁﬂLﬂwmwgﬁﬂﬁﬂizma
ansaundldine 2) fudouuiedetne nseenuuvdeans
AUAAINTIAUNILADY n15TnnNIanywiaziite
Fosdrfuneunds n1seonuuuyuniein’esiinig
fivaudilalding dydnvaiidulensu (con) de
AUNUIBVDIDIAUTENOULALIINZ AL FUIRRIDNEIHAY
danunsosagaanuanlanazeuladng asldaiaig
mmvamauﬂﬁuﬁwmmwaﬂﬁ] AMNTIANADARADINY
o m‘wmaaulmmammﬂmmmﬂ,a finseonuuy
1'1/1mmmLmauiaqlﬂmaﬁaumﬂm’m q wannely
AswndeuuasneueniuszuUdumesidn fimseenuuy
ANSEUNUIUULATBUY LU Facebook, Google Classroom

wag Microsoft Teams MiansnsafnsauaniUieuseu;

I§asaIn waz 3) AIUNISOENLUUAILING DUNIINIS
Seus anunsailymdienseauligiseuinmnuasde
wazdumaneu Waluilsidudrunisvosaniunisel
annsaadennuioaueslsd uaznszdulidenles

Uszaunisaluaziinwgitiwadunisua Uy ldld
luwgnisalasald undanisiseuiviatvayudoyalv

A150AUMANBULA Y NAUDENTAUNARIULNUNIAITY
Anfinananuduiusvo e avua g lalddne
wazatuayun1sA Uy Asldnsfinnmiedeuln
Uszneufuidlemldimnzan nmsléd mslduunnisnes

slugnsldvuiadsnysuuunun 18es n153adula

MlmAnaNaula LagauITnAUENTAUmNAIINLKAY
fine 9 egrmaInvany ﬂuamsawamﬂﬂmmmms
aamm‘umﬁmuaamu Lmamai’miw \nSesfledanin
i LﬂiaauagsmWﬂWiLWamaauuaﬂgumiﬂummiaumﬂ
ﬁLﬁaa%’aqmﬁﬁ&mi’ LLazLﬂéaqﬁaﬁamﬂﬁam&mﬁuaqu
nsdeansseminadieuseiuies Jaounaziifenisy
quéLLaﬂLﬂ?iaut,%'&mﬁﬁmmaﬂLLUUWLﬁmmmﬂuaqu
nsSeuwuuTNileiuEeul widymuaznsvinauuwuy
Junqul dnisesnuuulianunsaldneuseninedise
sefuewdefideavgriunszaiunanivdou qud

duasun1sAnasneassd In150enkuun1snanIsiseu;

finsydulESeuAnnsAnainsassd Tussduseneuves
ATHIARAGBINA PNARBANEL ANLARSEL LazmLAR
azldunaee AUEN13YILMFD N180AKUUFIUNIT
FrowmdeilediFouliannsaudladgmainaniunissl

eyl wazeaudlviruugdiinseenuuulvigaeuanunse
doansuadlvideyaiionsedulviiSoudndumemeuson
fanszhnsianisBeuiednsiui daelduusiuay
TfUsnuAugSeusetesmaiivanmansuuiadotne
wazdedenuaaulay

130

1NNSANYIMENNTT WA lUNITeBNKUY
wagsimdunndeunianisieuiuuaetisfinamn
AuLuneuaniafiadifioduaiunisAnadieassd
qudAdearnnsaduasigiidunsevwuifndangug
(theoretical framework) WA¥NTBULUIAAYDINTT
90NWUU (designing framework) wialdlunseenuuy
wazimuIAsIadounenisiieuiuuaievis Tasi
asdUsEnauTiddeyfio 1) anunmsaidam 2) uvainis
ol 3) quéiedesienadayan 4) quiuaniasy
Seu3 5) Auddaatun1sAnaseEssa 6) Audnsiiemae
waz 7) Ausliduuzi Jsaenadosiunisdnuives
Chaijaroen’, Kwangmuang'®, Susing lkag Chaijaroen',
Krabkraikaew Wag Chaijaroen' Yonaniinisesnuuy
dauandeumenisiieuiunaiedie Saleadusznou
fdaeunsfnassassivesfSouiaendosiunsin
984 Techapornpong wag Chaijaroen °, Wichakum
az Wattanachai', Poonphol Wagmus’, Theeranan
way Chaijaroen’®, Suwannasri wag Chaijaroen'’ 990113
Anwdnasudaruusndannsinuluaded et
T3euldi3euidonniosniseenuuudensiin
Feusznaumendnnisesnuuuiensiiin anudidy
Usglowl wagguuuuvesdansiiin saluianisveaediin
Ujuinseenuuudnsifindlelsunsuneniiaimes
wWelsigiSouanunsaluyszgndldlunisieansdoya
ImaLa‘wwuamamumiaamiaamammwwwaamﬂaaq
AUUSUNITIVaIISaU TnedoRuNUAINa1IdENAR DY
funsUszfiuangideaviainnisesnuuudaiadon
MINSRYUI VAT BNAINUATIAINZANTNG i)
aunsndsEsuNsAnasasIATediseulsnanIunsal
v n13Ra waznslinmsAnadeassd’ uenanismy
el miﬂiuLmummm‘wmﬂwwmmm‘tumiaamwmmv
‘wwmmLLmaaumanmﬁauswmiamwmmmwm
3 fu s fudlomfienugndoanunzan fude
‘U‘umiamamsimmummmmmmmumdmazmn
FISIUALYINALATUNITANAT19ATTA LazAIUNTT
penuUUAIIndounansieusiinnumanzasluyn
psAUsznou Fudunauiainnisesnuuvdainden
nensBouiuuedoriefiiannmuunneuaniaiiad
AlfiendnunrresguuuunsaiaunSsuuuiaiets
(web-based learning) Alinsiniausidevegluguuuy

AUASUNT VS 2566; 38(5) @ Srinagarind Med J 2023; 38(5) 435



Yorla qﬁ ® Piyanat Sudee

fafiiile (multimedia) A auendem (text) am
i (picture) nedeulin (animation) wazides (sound)
suvsmsdenlomaneii (hyperlink) wardenanedia
(hypermedia)® Ssdaiadalvigi3ouairauasianzuaam
ANNIMEAUeIHIUNTEAan uNsaidym (problem
based) UaraNANUIUNTTIWBISEU (authentic) 53ulY
fansimdnn1sAnadeassd? e 4 eedUsznou
FsuszneufenisAnadedunan MIAndavdy N13AnTEx
waznsAnavidenane Frvduasulvgisouaunsanile
Yoy lavegnsadreassa

GFLY

N1598NLUUKATWAILIAILIAGBUNINITISUT

AT TR LL IR UER SAR AR edwaSunTs
Anad1eassa 1399 nseenuuudansfin dmsutndAnw
@19 I9AY WU 1) Han1SUTELIUNTEULLIAALTS
VO Y AENTBULLIAANITORNKULLAARAASITUNEN

aa o a % = o
ﬂqﬁmﬂw{]mu'ﬂiﬂsﬁuw]i@@ﬂLLUUﬁQLL’J@a@ﬁJWqQﬂqiLiEJUE

UULASDUY i’aulﬂﬁﬂmiﬂivLﬁuﬂmmwmaa?mnmﬁau
mamil,iauswlmammmmLsummmmmmmmuam
W 3§y lmm frudonn sudounedetny uavdunis
aaﬂLLwaQLL’maawwmiLiaug 2) M3UTEEUATUUIUN
nslden nquifianumnzanlunisianisieuife
3 s1edengy 1Hesa1niiduiudineliuizainisn
nandsuiseusiuldegnainds sauludsnsudlaigm
A07UNTAILAEN1TYININITATINAUAIYNITIAAAIN
Msassulazalunsynanssulilinnuwngaunenis
U3 3) HANTANYIAUANAT19ATIAVRIELTEULIAN
gendunasifidmualy suiludssanisiieszsiluslnnea
flgarnnisdunivain1sinad1eassa lawn n1san
AFBIAAY NSANEANEY MIARSIBY waznsAnazSn
8408 WU wLiaummmmummﬂmammmﬂaqLLau
mmmmamum 4 93AUsTNOU 4) miﬂiumuwaauqm
mmmﬁamawLsauummmt,ﬂmsmmmmmh way
5) mammﬂmmwmmmusuawLisuw,iaumaaal,maam
vmmsLﬁausuumﬁammummaamﬂaaqmmvaum 3
FU A mumam Fudeuuaiorny uasiunIToNkUY
?im’ma”aumﬂmsﬁ'au%' Faussanunsadudulaa
ENLL’Jiﬂaaiﬂ/lNﬂ”l'iL‘iEJ‘LJ‘iUHLﬂiENJ’]EJMNM]EJVLﬂEJEJﬂLL‘U‘U
LLav‘wwm-’uummmw mmmuﬂﬂlﬂiﬂuﬂﬁﬁmmmau
m'ﬁ'::flmmqmmuam i’mmmmmmwwm@Lsauiumu
NA39ANNT MTETUEIMANNT WazdaSuEiSey
TilanuanansanunsAnas1eassd amsatludssend
Telun1siSeu wagnsviauseldlusuianle

YolaUDLUL

TUNITIANISISEUNITAOUA U EILING DUNIINTS
L%'auiuum%aﬁd’l&Jﬁﬁwmmmumauam%’ﬂaﬁaﬁ ASANEN
feanimuiunitugiuvesdiBoulunmsuneutluld
Taglanigiinwenisidaeuiames aluladasawnd
Ll,auﬁ/mwumiimma (dlgltal literacy) LW@IMﬁﬂLL?ﬂaam
‘1/17ﬂﬂ”ﬁLiEmiUULﬂiEﬁmEmaaﬂLLUULL&”WGMHT‘UULH@UT’IH“UH
GRGLERLIEE,

LONA191989

1. Office of the Education Council. The national
education plan B.E. 2560-2579 (2017-2036).
Bangkok: Prikwaangraphic, 2017.

2. Guilford JP. The nature of human intelligence.
New York: McGraw-Hill, 1967.

3. Chaijaroen S. Education technology: Principles
theories to practices. Khon Kaen: Klungnanavitthaya
press, 2008.

4. Brown JS, Collins A, Duguid P. Situated cognition
and the culture of learning. Educational Researcher
1989;18(1):32-42.

5. Chaijaroen S. Instructional design: Principles and
theories to practices. Khon Kaen: Annaoffset, 2014.

6. Piaget J. Part I: Cognitive development in children:
Piaget development and learning. J Res Sci Teach
1964; 2(1):176-186.

7. Hannafin MJ, Land S, Oliver K. Open learning
environments: Foundations, methods, and
models. In Charles M. Reigeluth, Ed., Instructional
design theories and models: A new paradigm of
instructional theory. London: Lawrence Erlbaum
Associates, 1999.

8. Vygotsky LS. Mind in society: The development of
hicher psychological processes. Cambridge:
Harvard University Press, 1978.

9. Chaijaroen S. The develop web-based learning
environment encouraging knowledge construction
model developed based on constructivist and
cognitive theories. Khon Kaen: Faculty of Education,
Khon Kaen University, 2007.

10. Kwangmuang P. The result to learner’s critical
thinking development used with constructivist
learning innovation to enhance knowledge
construction and critical thinking for undergraduate
student. Panyapiwat J 2018;10(1):175-84.

436 AIUASUNT VS 2566; 38(5) @ Srinagarind Med J 2023; 38(5)



ﬂﬁaammmmzﬁwu1f'?qLm}é’ammmiﬁaui’uum?mﬁﬂﬁﬁmm @ Design and Development of a Constructivist Web-Based Learning Environment

11.

12.

13.

14.

Susing J, Chaijaroen S. Designing framework of
constructivist web-based learning environments
with augmented reality to enhance creative
thinking on topic of animation for grade 9
students. J Informat Learn 2020;31(2):1-9.
Krabkraikaew T, Chaijaroen S. The design and
development of a constructivist web-based
learning environment with augmented reality to
enhance creative thinking on the topic of medical
computer graphic design for undergraduate
students. J Informat Learn 2020;31(2):10-8.
Techapornpong O, Chaijaroen S. Framework of
constructivist web-based learning environment
model to enhance creative thinking: integration
pedagogy and neuroscience. J Informat Learn
2017;28(1):118-29.

Wichakum A, Wattanachai S. The effects of
web-based learning environment based on
constructivist theory to enhance creative thinking
on topic utilization of graphics for vocational
students. KKU Res J Humanit Soc Sci (Graduate
Studies) 2020;8(1):77-88.

AUASUNT VS 2566; 38(5) @ Srinagarind Med J 2023; 38(5)

15.

16.

17.

Poonphol |, Chaijaroen S, Jackpeng S. The
development of constructivist mobile learning
environment model to foster creative thinking for
high school students. J Educ Khon Kaen University
2021,44(4):151-68.

Theeranan Y, Chaijaroen S. Designing and
developing a learning environment on a network
developed in accordance with constructivist
concepts to enhance creativity in the development
of mobile applications for matthayom 3 students.
J Informat Learn 2020;31(1):41-51.

Suwannasri P, Chaijaroen S. Constructivist
web-based learning environment to enhance
creative thinking in art subject on printing for grade
12 students. J Informat Learn 2019;30(3):28-35.

<D

437



