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Abstract

Problem solving is the ability to think, needed the complexity of cognitive process and important issue of education
development in Laos. The purpose of this research was to synthesize the design framework of constructivist web-based
learning environment model to enhance problem solving for higher education students in Laos. Model research phase I:
was employed in this study. The documentary and survey research were employed in this study. The documentary
research was to synthesize the theoretical framework and design framework. The survey research was to study the
teaching and learning context and to assess the efficiency of the model. Qualitative method was employed to collect
the data. The Data were analyzed by using descriptive and analytical summary and interpretation. The target groups
were consisted of 10 experts and 30 undergraduate students, the third year of pre-service science teacher, during the
first semester of academic year 2016, Faculty of Education, National University of Laos. The processes of data collection
were as following: 1) to examine and analyze the principles and theories, 2) to review relevant literature, 3) to explore
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the context concerning with teaching and learning, and 4) to synthesize the design framework of constructivist

web-based learning environment model emphasized on problem solving of Jonassen (1997).

The result revealed that the constructivist web-based learning environment model comprised of 4 processes as

following: 1) Activating the cognitive structures and to enhance problem solving, 2) Supporting for cognitive equilibrium,

3) Supporting knowledge construction and problem solving, and 4) Supporting and enhancing knowledge construction,

and problem solving and 8 components as following: 1) Problem base, 2) Resource, 3) Cognitive tools, 4) Related case,

5) Collaboration, 6) Problem solving, 7) Scaffolding, and 8) Coaching.

Keywords: web-based learning environments, constructivist theories, problem solving, Laos, higher education
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aussnuzvesmenfmefidunedesuslunszuiuns
UssnaansaumavesiFeu fuguiiddyvesnisesniuy
insesilemailyn 1191nN5ANWIYRa Hannafin, Land,
waz Oliver (1999) fildlauainIosdomadaydmiunis
Feous Uszneude 1) Seeking tool GsazatiuayuiFou
TunsAumarsaumaiifeadass nsseydumisves
ansauwmaiiadodlagly search engines W Google
Youtube 2) Collecting tool FregiFaulun1siiusiusiu
ansaunefiieatos Tnegldnns Download 3) Organizing
tool HaelvgFeulsdnnguansaumaiiisitesenady
viaavy n3idenlesnuAnsIvgonesansauImAi
Fendes Ingldnsiavanavyvesansaume 4) Integrating
tool HrelviFeulunsysanmsseinsansaumandm
Auarusiauvesisey lagldnisanduiinainuily blog
ua 5) Communicating tool HelviiFenlsdoans aunun
wanuAsuuAuAnsErIe fiEsudheiues daouuay
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AEwey Tnenisaumnmanadn (Facebook) latl (Line)
wagdia (Email)

3. NMISAUATUNITATINADIUFUAZN ISUA Y

msdsasunisvenslassasimsdgan Wuns
ﬁﬂﬁugmumﬁwqwﬁﬂauam%’ﬂﬁ%aﬁ@ﬂ{]@mﬂ (social
constructivism) 984 Vygosky (1978) ﬁl,ﬁuﬂﬁﬁmﬁué
NNATUAY Py Uarimusssy Junumlunisiamn
AunnsYya1veddisew uazusunlunisaunuinan
WasuauAniufugu funumddylunisaiianinug
Faflanuanandesfuainuannsaduiugiuiisndy
senisiauluewianvesiSey luduvinveruauds
ATUYATNNINLANYYEFURUT (NSENT1ANYITAIS
WarAWIa1l, 2559) ﬁé’faamﬁua’%ﬂﬁﬁﬁw @111504]
mMswanasuiFous shanusmiugdulagldinalulad
waludeailidie laun Vuuesa (Web board) iedn
(Facebook) 1o (Line) warBiua (Email) wianiliusiu
wazluvaziierfuiiinisudsuudasdeiiadneduun
anuiansluanedduszninedifinisldneunaniuasy
sunesvionuAnuiudu niugiudanandisiu
fide3aldenuutlinadanindoumanisBeuss Mda
Tenalifi3ouanunsananiuasuyuuesiivainuaie
wiouTnanuLIARTALIBUlad AT ILAY T BN
(multiple perspectives) Imﬂﬁmﬂu@juﬂimummﬁﬂ
fanusodeansiiuiiunienszmuauuLeFote (Web
board) wdn (Facebook) law (Line) uazdiua (Email)
Hudu AFeuansauaniisuanudaiiunniaio
Tusuidou asffaou waedidermagmasnnisidousidunm
uarupnnANIBY uen Nty IdedahnsdlindiAsen
Duwuamadlunsuddgmiidanmusunindifies onde
fugrunsesnuuulunadanadoumnnsfeuniuun
ARUANSARIAR (Constructivist learning environments:
CLEs) ¥@¢ Jonassen (1999) fiandnAgy fie nlvigiseu
annsaBouuszaunsaliisadostudgm FegiGou
ansathanuiiuldlunsudtymluuiunivg dildly
§19danazideulssUszaunisalMAsadosuldlunis
uidgold SansdlndifestaztsatuayulidiFou
ﬁ’liJ’liﬂd’lEJIENﬂ’liL%‘Suiuﬂsf’ﬂumiLLﬁﬁinﬂuU%Uwguﬁ]
flndidesld faduluniseanuumalunaisdald
AGeuiniadnfesraunsaififeesiutiym fug
vsunvasdiseuludunszuiunisundaymwazusunly
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audymdwndoutduivluindwndouunldidu

wuglunsesnuuunsallndifiss Feazroutouleaninug

waglsraun1salfnvesySaukazAus a1t
@usiIenskAdgludnvazeieg AUszauau
o & A vy a = ° A vo a

dsameliSeudnwinazinaiilasuainnisseusly

gJ’ ldgl ¥ a ‘ﬂ‘ tﬂl 1 a YV a

asatlldlumsuatgmiluuiundug diedaeasulvgSeu
awnsathlUldlunsuitgmilndfdanwusunlndifesle
wennUdeedeiugunsuidymnussendainuiuifa
nILA U Nalasaas 199 utouas Jonassen (1997)
wiehwnesnuuuuaudnsuddym Fadunsuidagm
Nilassasegudou Usenauiiy 6 TURBURINaIITNAL
Tngladsessrunefuisnndeuduiuiiiniuas i
Wik luguddanan wigBeusuiufnmuuimians
wAtey sansteiauInsunemnillassasedudou

4. NIFNUAYUUAYYIGINADNITATINAINF UAY
nsunUgym
dusunsguiunsmsativayukasyieinioluy
msassaa orfeiugumdnnavgudaouansaiies
Wedsau (social constructivism) Tunisasiasunisvene
Tassasrametaygn msdaasulazaiowmdolunisasig
Aud nasmauRudnvuzLazsEULAydnvalvesdod
danarenszuIuNMIMaNmsUaya (cognitive process) Faae
Prgatuayuiazduasunisadieanuiuaznisundym
VRS wwaAndFyReatudneninlunisiaun
ﬁwuww%ﬁzgmwﬁawﬁﬁaﬁﬁmLf“{mﬁ’umwaamiﬁmm

(%

mp:iﬁauaq'ﬁ”nﬂdw zone of proximal development Fudu
flagldsuanurasmdolunisdous wiewsimdnnis
TumanseenuuvduindounisnisiEeuiuunidna (Open
Learning Environments: OLEs) 484 Hannafin et al. (1999)
eatuaudtiomde (scaffolding dudeindumstuuy
WM wagatuanuaunetelunsteuiveiSeu
{Adelsimdnmsnguiiinanandnesiy iessenuuuy
osdUszneunilwedinadandeniifondn qudtiemde
Fsusznause 1) guitiomdenisaiinnuAngiveen
(conceptuaL scaffolding) maiumaammmmmwaam
RenduidomansznisFoudiug 2) quitiomdediu
AUAR (metacognitive scaffolding) Yaetuaslunis
MfuRnnuAsunaAnUessuedlunsrUIUMIEoUS
smﬁawammuLﬁﬁﬁwé’ﬂmimwﬁLumﬂaﬂﬁﬁfj’u (meta-
cognition) tetaelumsiiunsiGeudvesautes leun

ATNYS Ave3nY uaz qund Toadey mm

s suidmildsu Sdnuwazeddls snudede
LazAuiiANvesmuenisafuEes Yamaandey
Huite Milfismendoli wdesihnsfumidiuiuanile
wazaglinagnsla Tunisudtymdasssauanudisa
VORFLU 3) AUGTIBMTRMUNTEUIUNTT (procedural
scaffolding) tun1suuguuImsisnsiumamsSouay
iwdosdloludanndommensBeud uaz 4) qudtieinde
AUNAYNS (strategic scaffolding) WUBRTNAEITUNNS
uAlaym uaﬂmﬂﬁﬁfymﬁLﬁﬂsﬁuﬁmﬁuﬁunﬂé’amﬂuﬁw
Hutlgmiifilassadadudeu lunsudtymiSeudes
¥mudlasssumivestymuazdosidaiiiatuinn
dnisdndulalunisuitam Iuﬂifﬁﬁé’t§8uﬁﬂizaUﬂﬂiiﬂ
TepFudunisendmsunisuidam lnsanizet1ads
nsufftymitilasadidudou mnnseunuAnidmgug
Aerfundnnisatuayumsdsasnagndnnsmg uives
cognitive apprenticeship 989 Wilson wag Cole (1996)
dieeenuuuilugudliduinuiisjaiiunistiy axildi
nsRnaumslga assatunshiewmiediseulviaunse
UfRmuitgmidaududeuld Seeiiduiuy 2 via
fia SuuuuveanszuIunsTidanairhild uasduuuuresns
UftRvessiieanngy esamfanszuaunsmanmsiyan
fldlannsanendiuld Jsn1siinaunsdyaiiifezdos
WgFeularun1sudud TneiSeuiannnisansaniens
LLamﬁaas;iNmﬂEjL%mﬁng w%fauﬁ'u%uum%nﬁzgzm Fawuh
firudenndosiudnuasiionides duwsndeuduiv
TuinAaunedouifaududou wunmsinujinads ua
nsuidmiiilassadredudou Sudosofemstuusrde
nslay avgaeriiigiseulaiseusisnisujifedegndies
NNN3E5A LLavimlfuﬂammwasuaamiﬂgummq6] 91NN"3
PuuzveiBrmgy lnensGeudiunsdinuiiiaty
Tuanmuiunass MlvgSeuaunsafiansifeusogied
Aumne uazanunsauszgnathanuiluldluunduls
wazdsiidfyife nislAvazdaefnnmuayiiugGou
vilrgBeulimamndunisBoud Tunsdfifzouinay
dlafieaaedey envtieliaunsausudsuduay
dhlangnsedunszurunsGeus usnaniinmsideserae
a'dLﬁ%ﬂﬁé’ﬁ‘aulé’fﬂ’wmmmaqlﬂqmwmﬂui&%mmm
Frawiliaunsouddamldegnefiusyansam Jadu
dafimanisvesivdnasiiavidunisiiomderFeud
finnuanunsafiegnilsuasnsafmuinuedunis
afeanufuazudtymldosaiissansainuindeiy
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lagdniA@e vyl L uEUUINIIMaN 1589 IS8y

g
gaTuNIUNTUFuTUENedeaN MiTenINTsinau
nsteyayn (cognitive apprenticeship theory) luUNUM
vosnsilugatiuanuyiou 1 2 Tunau Ao Tumouusn

.:uqu < v v o = o
%‘UQUMMLUumuLLUU‘UMQL‘Uﬂﬁ%ﬁ@lUﬂﬂiaﬁmaﬂizm

I
L
= o A a v 2 a Y =1
WenfuFeslgmauwnedeuiuie nsuidamilunassil
diSpudrdunaduiuukazas1nuunealiiaalunis

[y S A &, o v o < A
wideym Tuitaes axdunisindBeu lneagiapudun
Usnw wugith venlitednelitelausuugluunsdiuues
nsnangBeuliasnsaniuaunsBeuimenueaiiu
nmsuidnuavazresluregly lArazanunuimiiies
ganu (fading) WunsiiudasnmungSewiielifSeu
WuAuaEsnsalunsuAdem See dunadeuduiv
Tureuwaiimuualidisauies nslay (coaching) \u
nsduasulvgSewinusagdlalunisasiiefiruagyinly
Hiseuinnisiseus waznisuidynifeiiudainde

A13NSTAUNISAS19IATIES 1 | .
: (Piaget, 1964)

Cognitive constructivism

HufivetnafiFervay
INNTEUIUNITANBINGNNITNG B9 A9Na7
ey Adeldhdaaneiuandufiugniunisang
nseuLARNseRnLUUlIAadIndB NI B U
FaUszneuse 4 nszuaumsiiddy Toun 1) mansedu
msadilasadonadyyfiduasunsuidam 2) s
atfuayunsuiuaunaniedyidaaiunisuddgm
3) Mydaaunisasennus waznsunlaym uag 4) n1s
atuayuuardIgnien1sasenNi waznsuidym
anunsauandliiiumuduiusidonlosszninanssuiums
afeanuiuaznisuidemiundnnismeugene fithn
Huiuglumseenuuy fawansldain amdl 1 Reau
nseuuwIAnNIsoNULUUTLInAA WA BNMNaN1s T oS
vuAfetnemuwInuaniafladiieduasunisuitym
dmsulinfnwseavaaudnuludsemean

nadgygviadaatu

nsuAdeym Situated learning

(Activating the cognitive

v

Cognitive conflict

anunsadlgm

A4

] (Oliver & Herrington, 2000)

Authentic context >
. I X (Problem base)

structures to enhance
Problem solving

(Jonassen, 1997)

problem solving) L,

1. Learners articulate

v

problem space and
contextual constraints
2. Identify and clarify
alternative opinions,
positions, and perspec-
tives of stakeholders

3. Generate possible
problem solutions

4. Assess the viability
of alternative solutions
by constructing argu-
ments and articulating
personal beliefs

5. Monitor the problem
space and solution
options and

6. Implement, monitor
and adapt the solution

A9 1 NFBULLIAANITERNLUULIAAEIIARENVNINITSEUSULATEYEATIULIRDUARNS AR IaN
WedaaSunsuidymdmsulindnwssavanudnululszmean
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ATNYS Ave3nY uaz qund Toadey mm

nsatuayy
msuTvaunamedagan
(Supporting for cognitive
equilibrium)

Cognitive load
(Sweller, 1994)

v

Chunking,
Hierarchical network

v

Mental model
(Winn & Snyder, 1996)

v

Conceptual model

WS

(Resource)

nsdEsNITASIAINS
uazn1suAUeyimn
(Supporting knowledge
construction and

problem solving)

SOl model
(Mayer, 1999)

\4

Select, Organize,

Integrate

Schema theory
(Winn & Snyder, 1996)

Information processing
(Klausmeier, 1985)

v

Schema as context

OLEs (Hannafin et al,
1999) Cognitive tools

v

Sensory register,

short term and

long term memory

- Seeking tool

- Organizing tool

v

- Collecting tool

- Integrating tool

RO R) e T3l

(Cognitive tools)

- Communicating tool

CLEs (Jonassen, 1999)
Related case

- Scaffold student memory

- Enhance cognitive flexibility

e Y
nsellnALALa

(Related case)

Social constructivism
(Vygotsky, 1978)

Language, Society and Culture

Problem solving
(Jonassen, 1997)

v

1. Learners articulate problem
space and contextual
constraints

2. Identify and clarify alterna-
tive opinions, positions, and
perspectives of stakeholders
3. Generate possible problem
solutions

4. Assess the viability of
alternative solutions by
constructing arguments and
articulating personal beliefs
5. Monitor the problem space
and solution options and

6. Implement, monitor and
adapt the solution

Aug
FLAUAIIUAN
(Collaboration)

L4
AU
Y
nsuAteyn
(Problem

solving)

AT 1 NIBULUIAANTORNKUULIARAIIAGRNNINITREUTULATOUIUALLLIADUAR S ARIAR
Weduasunsuidymdmiuindnwsyivgaudnuilulssmeand (o)
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Social constructivism Language, Society
> >
(Vygotsky, 1978) and Culture
- Conceptual Scaffolding T o
OLEs (Hannafin et al,, N , AUYVIYLAD
o \ - — . > - Metacognitive Scaffolding > .
ANTAUVAUULAZVIYLINGD 1999) Scaffolding _ (Scaffolding)
o . - Procedural Scaffolding
N19EIWAIUG
i N s - Strategic Scaffolding
(Supporting and enhancing —
knowledge construction) | [» Metacognition >
(Flavell, 1979) Person, Task & Strategy
Cognitive apprenticeship ) AuglARIUINY
—> i > Coaching > )
(Wilson & Cole, 1996) (Coaching)

A9 1 NTDULUIAANITEBNLUUIIAREIINGOUVNINITRBUSULATEUEAIUULIADUARNS AR IEN
edaaSunsundaymdmiuindnwmssdveaudnululsemean (de)

m d3duazaiusena
nsoulnARNseonuUUlIIAR RGeS EEUS
vuiATouemuLwInouaniafiad ileduaiunig
Wil Usenaumdg 4 AseUIuns Ae 1) n1snses
un1saslaseasramsdygivazdaasunisud Ugud
2) msadvayunsuTvauganstygn 3) nisdeasy
nsasanuiuaznswAdym way 4) msaduayulas
Prewdensaiiennd uazsanisUseiiuvest By
AUNTORNLUY WU nTBULIIARNTIBRNULUULILAG
aumaawwmmauiﬂ ummmquwgmmmmu
flugnu mamsaﬁ]wﬂimgmuumaLuaqmmﬂmmﬂm
Tundsi] Wnns3delaina (model research) fle sveil 1
nsaulea (model development) 1435n15@nwN
m3iduienans Uszneude funsunmsmumuuasiiasey
wEnns vud ndeuausuniiietesineg wdanan
dansrziidunsounuifnBmguiiaznsauiuifn
Tun1seoniuy denseuuwAndindnasduiiugiui
ddgitagliinesnuuuanunsasiinisniseenuuule
mqquwgmmmmuwumu wazegaiiuseansaw
flanunsadisdaaduiainisainenuiaznisud Yam
"Lmmqmwaﬂmswqwg‘immmﬂszmumiawLaﬂmi
Tnglafinnsitasizinandnnisnquiiifsateauay
daasrzdiidunsounuifndanguiiaznsounuifn
N1590NLUY U mguiasdn1suius lneniseenuuy
usadUsznevvedlunaidawindons Jaazdenane
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AUATATINGWHVDINTOULUIAAAINATY Aauanslaain
Nan15UsEIUYeIIB1Y18 NUTT NTOULLIAANTS
oonuuuinnunsadmguiuasudnnisiivhunuiiugiu
Sudamalnonsroniseenuuuuazimuilinadaindon
nensdoud lnslawigiiniseaniuuiiondeiiugiu
ngudl (D Theory) FaldlunsAnuiadadl Tasvinnns
duAs1eRnsouLLIAMTINg B kazN1TeaNLUULLLAG
Aawndouiyadunisdaasunisadisainuiuaznns
widgmvesiSeu IngnauNaIusEnInamannis ngud
sneq Mduitugiugnsesnuutlinmadswindounanis
Beuiuuaierienuuwineuansaiiad Wussduszneu
voslunadandeumensGouiuuaietns eduasy
nsundeym dmsutinfnwseauaaudnululssmean
FaifuldAnwmdnnmguivne domiialdlunis
Anw1 NSIAUTIVTINLENENTAIIY LazN1SANYIVTUN
ierdosineg wanil udthunadenseunuadanis
98NWUY (design framework) wEouTaL AU
AndnunzuarszUUddnualvesdeuueiotes Mdums
Bouloavanedd (hyperlink) douatefid (hypermedia)
FJoAunanela (hypertext) mﬂuﬁugﬁﬂumiaamwu
Tunadawndounianisidsuivuinied1oauuud
peuansAafioduaiunsuidamdmsutndnumssau
onudnwlulssnean fesdusenau fail 1) antunsal
Uaym (problem base) 2) unaeiseus (resource) 3) A3
Honatayay (cognitive tools) 4) nsdllnalAss (related
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case) 5) AudszANAIUAA (collaboration center)
6) Audn1suAtaymn (problem solving center) 7) g
Yreinde (scaffolding center) 8) AudliiA1UInw
(coaching center) uananigidevgldusudiunsou
wuaAnlunseonuuuedlinaduIndeunisnisFeus
UULATDYNYAULUIABUANSARIAR Y T10AIUATINY
wdnns noudiia i ufiug i wasteduaiunisadg
Anuuaznsuidam dwuansldannningiudalsedng
1nNsUsEfiuresiBervigiin “nsesnuuuluieg
AaandeunamsBeuiuuiesetnemuniineuansaian
iWeduaunsudtgms finsesnuuuiiaenndeiy
WANNS Mg araninInduaSun1sasnanius uagnsun
Ugyvveisen” Fanansinundsil denndesiumsinm
Y9I WIENTIA WAMGTI Wae g TeraSey (2558) Tvinnns
AnwiFes HANIATIIAOUANNNTIVEITULIUAIING DY
1953 ouuuuUFduius idsasunszuiunisfa
witymniBaas1aasse wae gueld ualsimi uay gund Joiasey
(2559) 8373504 WTENINIY WAz gund T81asey (2560)
A0S WA T waz 9138l 91198 (2560) Somabut
ez Lertsena (2016) Chaijaroen, Kwangmuang, Samat,
Kanjug, ke Somabut (2016) Kwangmuang, Chaijaroen,
Samat, way Kanjug (2012) Ssmansidednedu wuli
N1398NKUUNTBULWIAANITBDNLUULAUATITING 6]
athidlsfimnumaiteeSeitenuuandsanamiideiiiuan
fio mafnwiluiunvesUssmaan SsmensiaLINg
Anwivesuszinaaradeiinnsfnwiieaiuiioanis
uidgidsliiniin Suasduvsslenilunisugnils
WUIAUAALATWAIUIANENINVBIATINGIAAAT VDS
Uszineian WanndnenmluGesnsEoumsaou Ssazilu
UsglovilunmsdaasunisuidymvesiSewsoly Tuns
pssiudnmseenuuulinadandeunisnsGous
VS aTIIULNARLARS AR A odaS N Tu ATy
NINVIANITIATILUNANNITNO LY wazduasIzrinsay
LLmﬁmﬁa@wqwﬁLLazﬂiauLLmﬁmm'ﬁaaﬂLmumaﬂ’uauu
vidohiflnrunss vielifimnuaenadestundnnismguii
il enaduniseniiazanansofusuauundedelu
mseenuuulinadamIndenn1in1sEeudT Feazanunse
wandlidiulin mafnunadiifidadunsdananesinsen
wnAnnsesnuuulimadawadonynamsGeus 1ullady
Lﬁ”mﬁuﬁﬁmmﬁwv?fzyasmmwfamxmuﬂﬁaaml,w
wazimuiluinaduindouniinisiieuiuuaiene

ATNYS Ave3nY uaz qund Toadey mm

mukuIRBuAnSARIadiled wasunsui ey Al
UsyAvsam nieurisdseliesniuuausnuifing
sonuulfedsimaulasaduiiugiuainnsouufnnis
sonuuulunadsnadennsnsEeuduueietionauu,
reudansARdana sauaiman1sidelundedluldidu
wumsluniseanuuukas AU lnAAWIASLN19NTS
Feudvaly

m AnfnssuUsznA

Tunis@nwiadadld Sunisatuayuainnguide
winnssuuazinalulagniadyyr umingrdeveunny
Jwvevaunsyranduegieg

W 1aN§1591989

NIENTNANYIBNTLaZANIAT. (2559). UNUWRILINTSANY)
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a0y AT, waz 9138 ¥RE. (2560). NMSEBNKUY
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VUL EU LU AB AR S AR AR TSNS ARAS 9 56.
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qud Feiaey. (2554). inaluladmsfiinwiuagnisimulszuy
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