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Abstract

Most e-learning developments in Thailand have been centred on
content management systems (CMS), authoring systems, establishment of principles
and standards for e-learning, regardless of the differences in users knowledge,
background and interest, which these factors in fact have direct impact on the way
students want to learn and their learning achievement. This research presents an
alternative to the development of e-learning systems with the aims to 1) propose a
model of adaptive e-learning system, 2) implement a prototype system based on the
model proposed, 3) evaluate the user acceptance towards the prototype system
developed by means of expert and user evaluations, and 4) develop a framework for
adaptive e-learning systems. Agile software development and object-oriented
analysis and design were applied in this research.

The research findings are that 1) the model of adaptive e-learning
system proposed in this study consisted of 8 modules —student profile module,
domain module, adaptive module, personalised module, pedagogical module, user
interface module, Q&A module, and assessment module; 2) the implementation of
the prototype system, based on the model proposed, adopted the client-server and
repository software architectural styles, the server-side Web scripting language and
the program for database management system, as well as the authoring tool
additionally being developed for creating learning materials; 3) using the 5-point
rating scale questionnaire, the experts and users accepted the prototype system at a
highest level (X = 4.44, SD. = 0.64) and a high level (X = 4.17, SD. = 0.69),
respectively; and 4) the ADAPT-E L S framework (Framework for Adaptive E-Learning
System) was developed, which was a process-viewed framework describing step-by-
step adaptive e-learning system development, based on Agile process, together with
the adaptive e-learning model and its components. Future work includes integrating
the framework to open adaptive link augmentation with Multi-Dimensional Linkbases,
STEM Education, Lifelong learner modeling, and Crowd Sourcing, in order to present
new ideas of e-learning system development and to enhance its efficiency to make

sure that it can support the actual learning.

Keywords: adaptive e-learning system, adaptive hypermedia, e-learning
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Arad uazitugiu Wudu

MAndnnsuazivnradsnadeiy fidedeaulafiasfnvinaziauesuuy
szuuBidsullauuuiudimunuuanswely (Adaptive E-learmning Model) wagti1sia
wuuminanlvadradussuudunuudiasulls (Adaptive  E-leaming  Prototype  System)
Feazldfnsihszvudunuuluvssifiunssessuiuidovauazdly uazimanismaasy
msgausunldlumsuiudgessuuduuuy auldiulassssdmivssuuBidsutiuvudSud
lmmmmﬂmmmmwmm% (Framework for Adaptive E- Learnmg System) Lwamawauwau
fenlneléilnssineduld WeonsimunszuuBiaiudadionsoumsasuiiiussavanm
wazUsyansuasaly
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2. Wipaiszuusunuudidsuiauuliumldnunaunnsisosld

3. WeUsziflumsseniuresiifoaviy wasilifddeszvudunuudiasuds
wuuUSumilanuAuuaneseegly

4. Wesimunlasasrsdmiuszuudidsuilauuliumldmunuunnsisosld
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YOULIAVBINITITENITWAIUILATIT 1@ MTUTs UL S Ul uuUsudale
s Auanseesdld dreaseadwiolud
1. Uszansuasnguiegng
1.1 Yszmnsildlunmsdszifiumssonsuvessliffidess uudunuudiasuls
wuvdsuFldmuauunnivesdlilusuided fe dnAnwiruzinaluladarsauma
U InendesvAguasys famedeuSeu lumansnud 1/2556
1.2 nguinegsildlunmsusziiunissensu fe dndnwiamzimalulad
ANAUNA 71U 30 AU ﬁléfmﬂmﬁtﬁaﬂmjuﬁaasmqumaﬁm (Purposive  Sampling
Method) lngidentin@nwiiiiugiuresfiunes wasfnwegdudi 3 Juld
2. vaulwaduiian
TunsWauIAILUY SeuuAuLUY kaglasesedmsussuuBiasuils
wuuUFusldnunauansesdld Mdevmeivimaluladansauma uazienssu
BoNfwIs 1Wunsdny
3. AuUsn13IvY
dhudsivhnsinelunsidendal Tiun
3.1 suUsdasy fe nsldszuuRuLuUBaTuTwuuUTumlanmuaLuan
RN TRNGTR
3.2 fuusnnu Ae nMssesiues vy ifnesruudunuudiasuiuuy
Usuildmuninuunnaawesily waznissenivvesilindseszvusuuvudiafudauy
USuilanmuanuunnensuosild

NS2UAUANYBINISIVY

nefediinsouuundengud Wun 1) szuuBiasuis 2) vdnmsdonanedfuuy
USudmuanuuandnwedld 3)  nszuiunsimuvendus messideuitenlad was
4) n3UseiliuNsENsUTEUUAULUY

NIEULWIRANITISE Useneude nsdiduns 3 dumeu Tiud

fupeuil 1 nsfne Aiasend wazmuiuuuBidsuduuusudldng
AULANFYRIR LY

& A as a
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VOIRLY



Jumauil 3 N1sUseliuniseeNFusTUUAuLUUBLETullawuuUTuaalany
ANULANA190IN LY FenaainnisuseiiiutianiluldlunsySulsessuuauiuy uwagiinmn
Julpsesedmiuszuudidsuiisuudiumlanuanuuanaiave iy

(AR N] ‘3"1_! Us4a U-J::L;B-EI'J'EJ"ILHH
fiFoszuudulLuUuBLESwila
wuuUsudalasmna

A5 LSz UuUAULUUBLESwida AINMLANEIIvDg LY
wuudSusalamu
FAINBLLA NG IV AE LT

- - R e ]
f'1"|'3EJE"J:I.J'.i1]’?]?’)-3!2&‘[“211’]1]015]
— - - o s -
FEUUAULUUDLES WA uLy

USusialamnu
AATULLANE IV D IE LY
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ANULANAVBITEIY Y WaTE LY

ReTUANRANE

1. fuvusruusidsuilawuudiuimlaniuanuunnd19weagld As nseuLwIAn
Tunsausuudiaduis munsyuiunmsiauwendnimessdeuielad deluduuy
webuwesrUseneuiidududesiilussuudiaiuis wazanuduiudszinieaduseney

2. szuvRukuvdidsuiianuuusudalaniuadnuuaneisesgly de seuy
Bisuiefiadetuandunuuildvauiu aunssurunstamneenfung fesudeuis
91138 lneldannUrenssugonduisuuugnyne-uivng (Client-Server Software
Architecture) Uagguuuunisiddeyasiumi (Repository) a1wiiesil (PHP) uazlusunsy
dnn1sgruteyaiieviiuioweniiu (phpMyAdmin) Faszuvdunuuitwamnled gelaledu
gedlnTlsidunmmhauateauysaiasuduynUszns IagusrasdvesssuuiuLuy fo
Huuuudiaes videuwmsliiuimadnifiiatuannsiduuuanfauidusonduag
winnssuifugussu

3. lasesndmsussuvdiasulisnuvudsudmldnuninuunnstsvesgly Ao
wadnsandie (Final  Product)  wessided Tneidulassemuyuuesueanssuaunis
(Process-Oriented  Framework) 183un8nszuaunistaunszuudiasuiisesnadudy
Duneu mundnimnssugenduas ssdusznauiiugruiisndudesiiluniswamissuy
Biasulls uazauduiussevisesiusznaumant

4. m3vszidiumseensu mnefls MInsndeuamaLTRve T TTRAL
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a A

(luaddedl A seuuaukuudidsutisuudiumlamuauwand1avasld) Inedlaeamay

¥

wazild Idulumuanudeniswazanuaianivseld lneUssiaudldlunisusediu



n1sgausu ldndnni1suseilugil (SUMI) (Kirakowski and Corbett, 1993) wazuasiad (Wills,
2000)

Uszleuivaanisive

Y = &

1. lasuuuszuudidsutwuudsudalamuainuuandisvesd by dadu
psdmuslmifiansnsaluldimunssuudiauds

2. lasguuduuuudiasuidauvvdiudilaniuaiuunnd19ve gty
Feannsathludssiiuniseesiuresiifoaney uasgliffivessuudunuudiasul

3. lolasesedmSuszuudiasuiiawuudiudtlamuainuunnaiave g ld
fanunsothlldduuumslunmsiaunszuudidduia vethlufaunsosonld

4. annsaihszvudunuudiasuis Witwuesealiduseduaiiauy sl
wielflumsdnnisFeunisasu Tusedwsing q lussmvinendessigmesys wavaaufnw
fing  faulale

5. anansathesarnuiildlumeunslunsanssedulssma uazszduginig

6. 1unisarsutanssunenisfinuiidenadasfiunssvlydfnisfnu
WINYIA WA, 2552
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UN
LNAITHAZINUINY NNV

VAU
o D]

ANSANYIAUAIILDNETITHAZINUIVYLINBNAIULATITIE NS UTTUU

Zo OD

Usumildmumnuuanmevesild {3dulddunhanenansiazanddemieade
1. Bidsuda
2. wdnmsdevanefifnuuudus
3. MITNTNRUIgNALITAEsTIdeuitenlaa
4. n15UsZIUNITRUTU
5. wurAAREITUAISTRUIlATIT19d S UTsUUBLAS U uuUS U lanI
ANUUANFASVRIR LY

a ad a
BLAIUUN

AUV VRIBIATUTI
svUUBIA5ula (E-Learning System) wieldendu q 41 8185ufle (E-Learning)
fAfaunananmsldnenfiumesluansinu deldinsFusildaulutisd a.a 1980
Tnglugausnvesnislimoufinmesiiienisdnu azeglusuuuulusunsuaesinneftiodeu
(Computer-Assisted  Instruction, CA) gafl 2 1ugpuesszuunsaoulasusaniey
(Intelligent Tutoring System, ITS) (Sleeman, 1984) fiasnannsHaLIIan bRy (World
Wide Web) uazinaluladdumesiila (ntemet Technology) vil#gunuuvaINIsiSeY
nsaeurtuiuLarsruudumefidadivarnuatsuiniu dédwiiieafumalulad
poufiupesifionsinwinniu fedasudadumdmidmiiifniuluged Tnefdnivns
sanevhuiilalfenumanevediasudl i
151903 (Rosenberg,  2001)  ladeudiasuile 11Ae nsldmalulad
sumesidslunsifinyszansamlriuteamavesnisiFens lusuuuuvesnisdouimslng
Tnedostinuautiniugiu il
1) nsasdudiauldldiu axdosimadeudedueiotevesdoya
fianunsoiiy (Updating) LAuSnw (Storing) AUAU (Retrieving) doans (Distributing) hay
TgUsgleonisauiiu (Sharing) vaslaya
) fdanansaldan sureufiunesfisinisideusorumelulad
Bumosiin
3) Biasudadaiuluinsiindssansamveanisiious nsdesio
uaznsmevendeya fannsanseyhlsannniinsldreufiumesiiensiouiinly



auauNs @ wRsanas (2545 ¢ 4) latewdidsudddu 2 anuvng fe
1) anuvnenly vaneds mseuludnvarle q Aldgunsaididnnsetndlunisdreven
Jov war 2)  anumnelanizazas Ae maseunsasulasendemeluladveivly
nseneveniiem waznslinaluladszuudanisnesa (Course Management Systermn)

WuAty WWgunes (2545 ¢ 51 9edalusyde naurude, 2553) e3uny
ANuNEYesBlATuleil  1AnaIndAIn Bidnvseding (Electronic)  AfiAnamanglud
PWsIAE usluili wazdrinasulls (Leaming Savunefs nsiSeud Wonauiuis
nanesludilvaidn Bilnnsedndidsuids (Electronic Learning) %3e 1a5ufls (E-Learning) 3
fifio nazuaunsBouimslnasgnasmluiindedidnnsednd

uade egauiiyad,  Audmalulagdidnnselinduazaeufinmesurewi
(2551 nedaluayde naufifle, 2553) Irrdiinannuves B1asudls 1de nsldmsnenns
Tuszuudumesida iea¥reszuunisniounisaou lasnsaduayunazduasuliiin
Msi3oudinsafuaudosnsvesiaounazfiSou Muszuuedeteiianmsaseuslannd
NALIAT UasyNAL

asnaun1sseuieaulall (Online Learning Consortium, 2015) Iy
feuvesdiasuilalvagviaunislidauaselulagtu Tu 2 seeu Ae szdumesa (Course Level)
wazszAulUsunTVIenangns (Programme Level) wagifisidumsdines 3 & loun Inug
N13deauN1si38u3 (nstructional  delivery mode)  13a1 (Time)  wazAUEAnNgY

(Flexibility) (seaziduaiiiu L@mmmsaalﬁ‘ﬁ' http://onlinelearningconsortium.org/

updated-e-learning-defitions-2/)
s aad a

99AUsENaUVRIBIATUTY

QUBNNT LaIMaTakas (2545 ¢ 30)  8SUTBIAUTENOUveIdiasuills
71 Uszneudieedduszneu 4 ag1a laun 1) ilevn (Content) WWussAusgneuiiiiauoanse
v vy = Yy o & I3 o o w - Y = %
Preansligiseutew; Indussauseneunliaudfuiniian 2) seuudanisnisisens
(Learning Management System) tugudnansnisusmsinnishiianisieus dwsugaeu
v v a oA . . <
LS8 wavdauasruy 3)  luuanisindedeans (Modes of Communication) 10U
asAUsEnaunYIlvilinnIsinsedeans seninegaeuiuiSou uazseninadiTeuiuysu
g = A = ! [d 1% ! = ' a LY
FUSUALDY 9 Fawuseeanidu 2 Uszam laun n1sdeansludiaiaiieniu (Synchronous
Communication)  L¥U N15@UNUI (Chat) kagn15@easlug19a1819AU (Asynchronous
Communication) lakA nsgauaunUT (Webboard) #5e8iua (Email) uaz 4) n1siniiauas
n1snaaeu (Practice/Test)  1ussdusenauivimiinussiliunanisiseuivedisou lny
WNAUBLUURNYIA UazRUUNAABY WAELSEY

aguladn Biasudls vIessuudidsulls Ae nsseunsaeulaensldnouiunes
KUsTUUIASTERRNIWeS viiowAlulagBumesile NESeuaunsaseu; lanudesnis
MINLIAT WATADIUN TIHSEUABINTS



MannN1saenalgtALUUUSUA?

dovanedld (Hypermedia)  fe wuwidnnisinlassadrswesansaumaliiogly
sUnuuiiliifudunss Ansdenlesiudueiedisluanes o 37 Weteatuayunisetu
uazn15Beu (Nelson, 1965) Fsansaumeatuanaaveglusudonu (Text) wiedevans
sUuUUAY 9 (Multimedia) wWu awils s aadouln wsenwddle Ald Ssluilagiiu
31 Hypertext  wag Hypermedia anunsaléunuiuld lngesdusynavvesdevansiifiay
Usenoude 4 du léun Tuun (Nodes) fo wufifvidoansaumafisiosnisiiaue lewes
A9A n3989A  (Hyperlink 38 link) o A NANNUSTenIlUUALARINUNTDTE NI LUUA
safu woaAes (Anchon) Ao 9aiteusie viel vi3ednydnual Melilunisairsnadnsan
Fuma (Source)  TUfsUanemns (Link  Destination)  wagnalnnisidoules  (Linking
Mechanism) fie sULUUN9Teuse (Halasz and Schwartz, 1994) Saifausisuuuueagneing
Ao nilafumsludmdalaens Tuaudsguuvuifianududou fe nilaunislugageamneg
Uaneysiineiu (Lowe and Hall, 1999; Leggett and Schnase 1994) Aevanefiffiuss Tl

Tunsaduadadoyaiivsenoumessdnnuiivainnansld uiluvugiderfudenareda
annsaadadgmilvdudléld nanfe ainnsidenaredfsinndenlosteyaiivainvate
wazaInIe auuNasoazinniludmsuglivis 9 vliRndymdeyaunniuluiias
\Fonlda1u (Cognitive Overload) uazanAsAEldAamIL (Navigate) nmstinauedeyaves
dovanefifandunmimilsluddndumimildluzes 9 egadenaredfamsavinligld
vasnslinsuiauey o duviddla ilAiAsdamivamidludenatsda (Lost in
Hyperspace) (Longpradit, 2007)

Ug%aaWaﬁ (Brusilovsky, 1996) \JugflsidfonudenarsfAuuuuiush
(Adaptive Hypermedia) 31du wwadanisudlalymienatsin wavnsfiuuszaniam
Tirudonanelii Inonisiilsiannuunnssvesldsuusazau (ndividualisation) 713
flugu (Background) A1uf  (Knowledge) Uszaunisnl  (Experience) uazanuaula
(Interest or Preference) Auansnefiu Imslasutoyafiunnnaiu

syuvdonanefAuuuusuiild (Adaptive Hypermedia System) Ao szuu
Aonansdif Alinnsussgndifumeadanisuiudaudluluszuy neusaaelan (Brusilovsky,
1996) lsinanal i1 luszuvdenaedifuuuuiuils azfesusznouse 1) fuuunsiaue
idlevansy (Domain Model)  fa nsthiauaiiiomanssfigwaudesnisligld 145
Uselewd Jsoraandunnfnmiiedn 9 Tunilsgdenti (Atomic Concept) wiantiionans
wnth (Page) WieuwrRndiduuusssuiildanans o MIvestaya (Abstract Concept
Aile (De Bra uay AME (1999) 2) FLUULY (User Model) fie nszuiun1siusiusiudeya
Aot ugld Feanunsadndunislilaesnlusdd (Adaptive) nioandeyadiglidouls
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(Adaptable %30 Personalised) waz 3) szuvarldfhuuunishiausiomansy wazduuy
AlAE Tunsthiauenadndmunnuuanssvesddusaryana
uzdaonan (Brusilovsky, 2001) lémumunsuiamaiianisususiildiag
fewl3lud ae. 1996 peniu 2 wlla de nsUuinmsiuaueiiiont (Adaptive
Presentation) Lagn13Ususiin15ume (Adaptive Navigation Support)
AsUSuFInsYLEusLifen (Adaptive Presentation) A® LyAilA
nsUsudsudevnnininaus musuuuveslduazau Tneglddinugiuuandratus
#sunansiauaiomvasssuuiiunndnatu flifiuguegmisagldumsiiausan
szuulusUuuuiiunndnsnnglifdfugudnedtomils ansnsoudseondu 3 Ussuan 1éud
nsynauedenIauuUUSUf (Adaptive Text Presentation) n1siliauedeuszauuuy
U¥us (Adaptive Multimedia Presentation) wagn1sususinisunauedaientudie
gﬂLLUUﬁ@ﬁLLG}ﬂﬁiNﬁu (Adaptation of Modality) (Brusilovsky, 2001)
AsauedeninuuuUSU fie msUsuasunisiausiiden
foau Useneudie walianisadradevlunisuansdeniny wiensuddunuaiing
(Conditional Text) g miﬁmumL?aulmmiﬁ’naua%’ammmuﬂizmmaa;ﬁ% Nan2Ao a1
flifaugu A agldnanniauedeyaivneduiugiu A Tuvmeddflditugu 8 awld
Lﬁums‘ﬁﬁLauaﬁagaﬁquﬁsamﬁ’Uﬁugwu B 1Jusiu (Brusilovsky, 2001)

MOUTT wavAna) Bra and Calvi (1998a, 1998b) Liuininaiail
shensenusiinisaisdeulenisuansaiugosvesdening e AeuRtuuuaursnILuY
(Conditional  Fragment) nanfie n1stnauetoninalunimils q awisawisesndu
daudos o lunbodiiuls Tnefidugos o vemiiiu wu donth aansngnimuniieuly
Thuansuna wialiuansua Wivglddunndafuld Fonmadaiin n1susudeusedu
dugvostonnu videunsnmuiLFeud (Framement  Variant) Tuauefinismue
deulanisuSuiddsundnenarsnanii fuanswaunfldiuansineiy ﬁ]vﬁamf']
nsUSuAsusedumenas viieunawaiseud (Page Variant) mm%mmuwuwuau
14 Ao awsmiding (Stretchtext)  Fadumeafinnisifinsvazidunvesdeninuiiiiduanina
Tugld Teggldanunsaviliiinnisuanssa (Turn On) wse Liinnisuansua (Tumn Off)
Al andredraigu Fiimunevasimussuuliildiuvesionnuiilogldiiundluanauy
suammwmwum aedlniansdeusw (Pop Up Window) wansEazBeavasdony
iy Tngldsndudeaudsundienarsnan vioilleflénanuutonnuiiimun a¢d
Foanundidnlsgldeu (Collapse  On) LLauLua;ﬁﬁmaﬂuuﬁuammmemvium a1y
nsgeudennu (Collapse Off) lusu

ueN9INT Weus1 (De Bra, 2000) Senamiunaiaiiin muneds
1) mstigusiilonueatu (Same Information) wigldfunnsnatu fegunuunsiieue
funnsnefiy 19y sugluuvresdeiitden (fanu am 1Fs9) mwseiuANEINiEves
dom ($1e Urunans en) videgUuuunisthiaue (§u videasden) way 2) nsiiauent
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= Y] v & a ! Y] i val i o ° oY a «
YU (Same Page) W'JEJLu@ﬂ'ﬁ/]LLWﬂWWQﬂULLﬂEﬂﬂWLLWﬂWW\Tﬂu I@ﬂaqﬂqﬁﬂﬂqwu@maﬂﬂmaﬁm

£%
P

AlEAIsnIuIneu (Prerequisite) dsfimansuraizil (Available Now) wardsiimasnsiu
malU (Next)
nsthiauedeuszanuuudiuim fe msUfuasusuiuunsinaue
douszan muUszianvely
Asufudinistiausduierfusiogduuvdeiiunnsieiy Ao
mMsUsuasunsiiauedsiidiosnsaztiiausungliluudumfentu fenslisuuvuie
Uszauvaiy ¢ JUluy
N15U5UAIN151UIN8 (Adaptive Navigation Support) A nAtiA
MsUuasuniinguszasdifietiemdesuazsnnsanuazangld Tunsidunissening
wienasluszuudeviansdid Ineldguuvuresmsusuiasunsuinguesiidnys 1w &
vila ieguuuUmSAYs MaUFuasuddiuveslaesasd viedsdtim uaz/smie S1uu
NIUSUIUVIEIAUIMNS (Longpradit, 2007)
Ugﬁaw\lﬁﬁy(Brusilovsky, 2001) vusnadefldlunisusuianisii
v Faeasideasieluil
1. msuauensimidlagnse (Direct Guidance) Ao wadiai
sevvRzlausuurdsdimalilfidouvuniinenars Inslddeyaainvesiliudazyana
fsusalilusuuudld lumsiiausuuzdsdhmsvigldaian
2. M3IALEBIEIRUAIALULUSURY (Adaptive Link Sorting) Ag
wedlafisyuuiiauedsmimslifugliusaryana lnedosddusesaneisuans
3. N19POUAIALUUUTURY (Adaptive Link Hiding) A9 wAtiAnis
F1induwaudeRtinig lneviliasddimisusngungldmowduiivsdoninusssun
(namAe msvilvmsnusgmieuduteausssun ununeziduteanuiuandiiiuii
\Hudsimimmaiiundaziafiuanng viefimsTadulidenn) uslumnuidusiudteany
iAfoAsiegldlusidnduonenans ieludmiinenanslvalld
4. nsUTTAUEiAAsALUUUSUS (Adaptive Link Annotation)
fio madlansldisnus gnas vioinaTesmnedadnualing q s lvuudenid
Hudsdtme ndmniidedtugnidenlsivia (Activate)
5. M5EsNAIALUUUTURY (Adaptive Link Generation) Ag
wadiansaiadadime wardsAdy 9 MAedes lavendeteyavesildusazyana
6. MIUSUFELT (Map Adaptation) fie eadiaftldlunisusu
unuidevanefii siuilassadeounudl wariiausudfldusasyana
7. MIANBIRLUUUSURY (Adaptive Link Augmentation) fie

&

weallansifiudsrdimadnluluniienans luvaeigldidddanussuudenasis lned

aa (3

Al SusazupmaazlasAdmanuanseiy (Bailey uaz Ay, 2001)
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asUlaindevansid Ao wwiRnnylildnuanaeiu lasuillenuagdedi
msluenansdevanelianuand ety Jusgfuduuuveadldudazau Fadunistieudlam
wagliiuUsgansnmlviiussuudenanedin

v 3 5% ] ad 3
2995MsNAIUNYaNRALsAResEIdsUITenlad

nsiaILLeNALS Aesziisuisenlad (Agile Software Development) %38
AIHAUIFENALITUUUDNLAE UTaNITHAILITEUULUUDTLAS (Agile  Development)  f®
wuIRANITWAILIgENALITILUUTR Mdfun1swaufidaiusings Jels defles
fmnudangunieuiiazidsuntas @ans wilousnds, 2558) Ingvdnnsveseladazda
nénFunasgauNIaiLiserlad (Agile Manifesto) fail (Sommenville, 2011)

1) msianuddyiuiugiauiiaznsiufduiusseningiu uinndn
ASEUIUNTT wazieSesile (Individuals and Interactions over Processes and Tools)

2)  msliaruddyfurenduisiianmnsailuldnuldass snndnisadng
wnasiiseazBennsuiiu (Working Software over Comprehensive Documentation)

3)  mshianuddgiunsiidiuig waganuiianelavesgndl 1annid
N151939109 303NV ITUgnAT (Customer Collaboration over Contract Negotiation)

9 nslienudfyiunisseuiunisiasunlasnnudeanisuosgndng
anunsaindule mnm'wmsﬁmﬂﬁﬂ’ammLmuﬁ'mqlﬁasmms’m%’m (Responding to
Change over Following a Plan)

mswmngedwIfuuveladdnduss e uisaliniunsnunuiasnsade
wNa1s  (Light-Weight  Software  Development — Methodology) Fauansnaen
NSTUIUNTRAUNSTULMUUA LRLTizLTuiinnsnauny waznssiiunsegnadidsu Hudu
\Wumeu (Heavy-Weight Software Development Methodology) Fauandbunmd 2-1
(Sommenville, 2011)  msWamnszuuuuveladarldnmsmnununutiessesnandy q 3
Asudsrueenfucnudn q vieitavdiu warldnasnsluusarduneu amufiuuuriie
(terative  Software  Development)  uarfuuuusuiiiu (ncremental  Software
Development) lngluusazy39v89n15991Ua1 1 50A N HUAINTITUANFULUU AT TARIUN
sruumuinly 1Gun fupeunsaey MIATIEE M15TIUTINANLABINT N1TDNKUL
AMIWAINSEUY WaENIVAAeUsEUY  WiRanssumaniamisosdunislandontulunan
et wazdounduluanld wesdonstaundilaateiuas fAunudiamiaziiaue
Funutiy 1 sognd yn q 23 &Uansi ielfgndinnsunuasdurey Tnefimetamdiy
Su 9 Afsnssfiunisivegneodio F3dns1 wilousndy, 2558, Sommerville, 2011)
Al 2-2 wansipdnsmsiannssuuuuuenlad

AR NdRISwuUenlad wnzfun siaugendwsiifluiadnds
yuanans Adesldiuanusiuiienngnilunisidusulumsiamnedsiuazetseiilos
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A
seuuiiivuald mnnsiawssuuivunivg vselildsuanusiuiiaangnen nsimu
syuumigseilsuiSentadenvazliminngay (Sommerville, 2011)

Plan-based development

4 r
Requirements | Requirements | _ Design anc_l '
engineering } specification implementation

Requirements change
requests

Agile development

£
Requirements ), Design and ),
engineering implementation
-p > ==

AT 2-1 MSUSBuTiBusEMINNIE UL STRILENALISTLTUASI19uNY (Plan-Driven
Software Development) kagn1siauIgonALISLUUDTLAE (Agile  Software
Development)

(31 - Sommerville, 2011)

e A

Iteration 1
Building
Cpf -1 Months

Iteration 2

Designin,
Building __s g

@-M Planning
_Testing | Req Analysis

Iteration 3

Building Designing

awil 2-2 pdnsmisimungeidufuuuenlad
(Au: http://www.tutorialspoint.com/sdlc/sdlc_agile_model.htm)
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Al 2-1 9suiulFIn TN ST UUMNNSTUAIUN SRR NALISILUY
FuRufiiunisnunuazinsafiuianssuegradudidu  BuannsEuIunTIAINTy
AIUADINTT (Requirements Engineering) nszuaun1smoll Ao miizqsﬁaﬁmum
AUABINTITNIUNATIAYEITEUY (Requiremetns  Specification) WagnNTEUIUNITEAYINY Fd
N1590NLUU N15LTUTUTLNTY Lazn1snagey 91ndun1sadunisanunsadounduly
Uy wily nszuaunsImnssuanugesnisld Tuvasiinmswauigensuisuuveilad
411150 IUNITNTEUIUNITIAINTTUANUABINITAIUA IAUNTEUIUNITORNUUY LT
TUsUNTL waznaaeuszuy wazdounaduluunls deazvaslinszurunisiauvilasings
soiiles wazsinrwidaneu

A i 22 ansaeSurgldnlundazasseunseniiunts  (teration) 9zl
nsdsuaudunuliitugnd nsladsazeglutisssesing 23 Wou e 1 dusu Tnsd
mssfiunistudindu 9 vensseudely Aawnsasidunisaedosiuls

asulfinnszuiunsaungedwasuuvenled wunsinuina w
MsUFTR annnimsassuLazdaienarsuszneun s Bangusionsiiasuniag
Wunisilduninvesdld lngginuanunsadniiuvianssunmsiaulonsauiu athesaLios
Laza1uNsndsaUNULAaEEIUlULARZ 19T UVBINITHMU

n1sUsEliunN1s8ausU

n15UszIdu (Evaluation) %uN88d NTEUIUNITRTUIRAASUN d1ulsznau
YDI5YUU WIBN1T00NLUY ilensIaaauauaiuisalunislden (Usability)  dladdu
N15%197U (Functionality) wagauaunsalunisueusu (Acceptability) (Dix  wazag,
2004). FslumsuszdiuiifesendoUsuifiunisuszidu (Evaluation Criteria) (Preece uavAme
. 2002) sEUUMSeTeNdLISTIss iU pIN U UM SUSE IR U WIS 09AULeY LaTENNT0s
drufiiedestudrusiouszanu (User Interface Evaluation) fiwidlou 9 fuld nsuszdiu
ansadufiunsidluynduneuvesianssunisiamissuy wazannsaduiunisldlag
Fiamnies gy vidogld Ald
pg1slsAmulumadmnssugenins n1susziliuniseensu wsensnagaeu
n158eM3U (Acceptance Test) Aip NINAABUIEAUSEUY (System Testing) Tignnsesfly
Iz ugUsziiiu Fadunisdndunisluduneusesgaine nounisdameukastiizeny
waAwIT (Software Delivery and Maintenance) (Pleeger and Atlee, 2010) gnAuagls
sefemnaeslduszuuniovendus warUsuidiunssensussuuiendeiienisifu
susmdeyaiifiugiaunlfinienly ferezlddmiuiAvteyadsuiina (Mmmaaeuvie
nsnszimaingUszasAiinvum) vieidsqunn (Anudniuvesfussiiiu) Al gy
wuuaeuay wisen1saunwal WWudu I@sﬂizLﬁuﬁii’ﬂum'ﬁmaaumﬁﬂau%’wzsﬁuagjﬁ’mﬁm
uarAuANUrYasTUUYEaToNAuS Induiindiaunazimanisussdiudild luusuuss



15

uilaliszuuvdoronduaiiinruanysal undelu UnmnndeRenarnuieidofinnarnd
Funuld Tiosiign Wuiifelawngnd wdlshszuulufads uardsoulifugndndy
Fupouaeiing
wesgiulaieals 9241-11 (SO 9241-11, 1998) lafmunedAUsenauvas

anuanunsalumsléon  (Usability)  vesszuuiianansathunvszgndldifudsediuly
nsUssiuniseonsy ded

frulszdvisua  (Effectiveness) o Aduamnsavesssuuivilvgld
ansaldanussuulansiudminegstagnies

frulszvsam (Effidency) o avuausavesszuLiiausaas
wadnsmutvanevedlyd uaglininenslaegedue

supudianely  (Satisfaction) Ae  AmamNIAvEsEUURVNILY
fnadideuantunisldou wu vilidldfianugy avainauie Wusiu

walgu (Nielsen, 1994b o19fislu Longpradit, 2007) latarunisnageu

§73afn (Heuristic  Evaluation) #il#lun1snmadeuninugnéies wazmdeRanainves
FoNALI3 (Software Inspection) wazanunsathusziiunsnageuUszendldlunisuszidiu
mswausy fail

n1susuenanIugn1sviuvesssuulvgldnsuinssuuiaeiiung
avlseg (Visibility of System Status)

nsaLIsEUUlERnAAd 8T UTE NI INgENITOBNKUULAS AU TEUY
uaglanunenaduase (Match Between the System and the Real World)

AuatnnsalunisaIvauszuuuazdasslunisldauveyld (User
Control and Freedom)

AUANFUAIILAZNITANTUNITODNUU VKA HAIUIAIUNIATFIY
(Consistency and Standards)

n1sUesiuauianain (Error  Prevention) Llddldvinderanainuase
a1

[V}
A A

AaNasatunisinlassuuldnuegils neludesldnissedn Soilu
v3eLUnailan15ldeu (Recognition Rather Recall)

ANubangy wazUszansamlunisldauvesssuu (Flexibility  and
Efficiency of Use)

AINERBY waznseankuUTiismesanisTdeuildsidudesdideil
\Renteslnenssegluszuu (Aesthetic and Minalist Design)

nstewdegltlunsldnu Idederanain wavyrglgldldauszuy
lﬁﬁﬂﬂ%’j\‘mﬁﬂLﬁﬂmmﬁﬂwmﬂéﬁu (Help Users Recognise, Diagnose, and Recover from
Errors)

nsiszuukazionansaionisidauliungly (Help and Documentation)
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UoNaNG As1AER wazAediin (Kirakowski and Corbett, 1993) dlaus
nanN159al (Software Usability Measurement Inventory, SUMI) %a%’mﬁuﬁmmémﬁaﬁﬁw
Todusunisuseidiuanuanunsalunisldauueswensuas (A Toolset for  Software
Usability Assesment) #au131nuvsngadmivinsgiuauadisatunisldanuniewnu
ARNNUMDS (Metrics for Usability Standards in Computing) ﬁﬂ’wmsﬁu University
College ilod Cork  Uszineloduaud lnsussifiuiiannsaiunuszgndlilunsussidu

[

v mo &
NM13YBUTU UMIU

Y Ve 1

AusAnuazensualveld (Affect)  vanede gld3dnagalsvazldnu

Y

YUY

n1sAUAL (Control)  fe SeRUTiszULILMBUAUDIHEBUNMYDIlToENs
ALEUALI

Usg@nsnn (Efficiency) Ao sEfufissuuansaUszutanaluiand
A

n5liAugIeAeveIsEUl (Helpfulness) Ao sedufiszuuaiunse
Powdedld luanunsaivils 4
ANanunsalunisiieud (Learnability) Ao szfuiiszuvaiunsasinle
AldinAuAglunslda
Jad (Wills, 20000 IeifisAnUszidiunsuszifiudn 2 Useidu A4l
msUssidiuszuudevansdid fail
15118 (Navigation)  Ae mnuanusafigldanansaifiunis vieswih
lonansaevianefiald
Anudla (Comprehension) e sedufiganusairlaufdusiusseming
AGTTEEANY
aguléin msUszliunissensu Wumsmeaaeuszduszuugianniglidy
fusudiu donsaouidldvonsuludsifiann q Junvdold uasdeidiam q Juundy
Juldsudeinupanussanisvesyldvioll

LUIAANITANAUILATITIEINSUSZUUDLASUTILUUUSUA LARIUAINLANANS
RN

Mnfeyaenasuazeiidofiisdostnadu anfuldiauifeiifeadest
spUUBIasutla devanefiduvuyiudldnuanuunndiedld uaznszuIumTaL
gorduas Mesuleuiterlad lnenuideiliigesimnefioemadenlunswanissuy
iasudls fomsuszgnavdnnsievansfiiLuuuiuim wagnszurunsiaugeniui e
suifouitenlad defideasiauenisimudmuuy mafuuuluiaunduszvufuuuy
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nsthszuusuwuu U e InguazgldUsediuniseeusu wastmanisussdiuniseeausu
1U5uLA wazdausidulasssednsuniswauissuuaiasuiauuusudile sananslunin
~ a H - ao Y 1 = ~ |

71 2-3 1989198 8BUAVRITUNBUNISANYIITLLIANAITRILUUNT 3 Aol

Anwenansiiganu . Y . - v 4 e v o
~ e o miwmmmaqmsmaaéﬂsﬂ ANWINANNITEINALNRLUUUTUS
STUUDLATULN
----- -I/
! 1
! i
] AU H
i 1
1 1 -
o I 1 A15UTELIU
ATTUIUNITWAIUN I ! N
¢ s ! i A1SYBUIUVDY
FONAULIT i I o
y O ¢ ] H NLTEIYEY
sesedyuisentad ! v
& 1
i AULUY :
! 1 a
H I nIUTELY
I U v
[P P mﬁaamwaapﬂm

@

AN 2-3 FAUULTIANUAANITHAILUN AT TS UUAULUUDLAS U



=D.
(SN

UN
A5ANIUNITIVY

AR EUN5ITEL509lATI519d ST UsuUdasudanuulSualaniy
ALLANA1IY DI LY ﬁa;mjwmaLﬁal,auaiﬂsai'wﬁm%fuL‘T;Jummﬁraﬂ’[,uﬂﬁﬁwuﬁwu
a ad a a o a < (v 1 dy
dasuda Inedinsaiunisanuussnunasaluil

1. UULNUNISIY
JURDUNITIVY
UszunsHaziI9g19
) PRy
AILUTNANY
509Nkt lun15IdY
an v =~ = a o
IN5a519AT09LBtUNTIVY
nsivTIusImdeya

O N o LR W

NMTIATIENURYA
LLUULAUNISIAY

sl Hunsideddiseuasiamn  (Research and Development) 1o
91fuNITUIUNTHAILgINALNS Alusyideuitenlad  (Agile  Software Deveopment
Methodolody) fieliléfuuu (Model) szuudiuuy  (Prototype System) wazlasasng
(Framework) uazmsisedsziannisnaasadodu (Pre-Experimental Research) Wuungy
e IPNanaIN1TnAasd (One-Short Case Study) (@7U &188f LagdInm @188, 2538 :
249) Wi lWidevauazlinaaedldszuusunuudiasuduuutiumunsuunnewely
ﬁ;ﬁ%ﬁmmﬁu wazUszilunseausu

N15N5291 (treatment) nnsaanm (observation)

nneaesnsiinuszuuiuluuesdld (X) | nansuszdiuniseensu (O)

We X Ap NM3IAN1TNAGRY 30 INIINTEYILANALIBENS
O A9 MIFWNH UIBMTIANANLEAIINA1TNAAD
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YUNDUNITIY

MuiTedddunisaunuuLrunsise Taeflsneazidonduneuves
Mg wisoendiu 3 szoy Swandunini 3-1 fai

svozd 1 1 Juszesfidnuinardiasizissuudiasuds wazdonisidou
Bidnnsedinddu « Adldeglutlagtu Tasddunou 3 duneu léud 1) mafumuradeya
PNNSANYILENaTLardTeTRETosTUsTUUBASUTS  wazannsdITIIRLGBInIg
2) myaeideya tneldiBnsiieuiAesaussauy war 3) MINaUEIKUUTTUUBIATUTS
wuuUSumilanuanuuanseesyld aunssusunsiaugendwls sessileuisenlad

szeuil 2 l:duszawmwmmivuumuuwmasumLLUUUﬁum mmmuwmim
WU Toeldnszuiuniswauigenius seszidouisenled seilosanssesd 1
nsediunistayililgssuudunuuiifdununsiesisanudeanisuarenuuy
wioudaziluldlunsussadiunissensu

szezdi 3 HusrezUszdiunisuensussuudunuudiasuduuuuiusaleniy
anuuaniawesfld Tnelifidoivguazdld neasddnuszuufuuuy wasussiliussuy
feuuvdeunNAlaaayinty Tnanaannnisuseiliuaziluuundlassuudunuy waziily
Waunlasesedmsuszuudiasuiuuuusudimuainuuansiiavesyly neunisdeuey
MUY

Fupeun1sITe wanssn i 3-1



= - - ar ar
syozil 1 Anw AAs1zv LASWRIUTIRNILUY

|
Wusausiudoya => drsaamanudiasnis

' Farviteya muIsnnguATIauITIaUE !
(Benchmarking)

(s )

Design and

Implementation

Iteration 2

i Requirements
' Engineerin

........................... e s aEm——
VIRFDUSTUUAULUY
1
v
/ [ szusd 3 Usmifiuszuudunuuy ]
Uszflunisuauiules I Usmfuniseauiuleudly I
S Rt

/\ agile

l Evaluation ] [ Maintenance ]

_____________________ T "S-

| AwAszv Uszdiuma uazagdua

1 delivery

\Imﬂ“ﬂmml

AT 3-1 FURBUNITIIY

20
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Uss9nsuaznguieeng

Aidglanmuadsennsuaznguitedns  dmiunisuseiliuniseeusussuy
Frunuudiafuluwuudusldsugld del

1. Usewns Ao dnAnwiasnaluladansauna innInendesvagimesys
famezioudou lunansfinuil 1/2556

2. nguiegniildlunsussifiunsseniu fe UndAnwianzinaladasauna
$1uau 30 Au AlFnmsidennguiegiauuulaizas (Purposive Sampling Method) 1ne

WeontnAnwindiugiureuiimes wasAnwiegiuln 3 duly

AUsNANE

mMIelunTall Heudsidesd@ne 2 dauUs Usenaunie

=

1. Aqudsdase fie nsldsyuuaukuuBETuduuuUTuMmMUANULANATYeY
A
Y
2. faudsnnu fie
1.1 M3vausuveiietmailnessuusiuwuudiasutauuuiudila
MIUANNUANFNVDIFLY
1.2 M3gausuvewlindressuuiuluuBasutuuulTumlany
ANUUANAVBIR LY

A A a o
Lﬂi@\ﬁli’ﬂﬂ«!ﬂ'ﬁ')ﬂ&l

wieslelilunsidondsll Uszneusng

1. fuuuszuvddsuiisluuusuimlamuanuunnaiavely

2. sruvsuluuBasutiuuudumlamunnuwnndsueld

3. wuseUnNMsUsTiiuNsEeNSUYe B maiitide syuudunuuBIasuTs
wuuUsumlanuanuuaneaeels

4. wuvasuauMsUsziiunssensuvesliifiresruudunuudiasuiauy
USumlanuanuunnssvesly
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Asn1sadraasesiinlunsive

idesilodmumsised ;:ﬁifalﬁﬁmm%u murSnNILazIsTUINsITlFnuuly
i 2 Inesmsadhaniesle fiswasiBendaselud
1. FMsadresiauuuszuudidsuiisuudiuialdmuanuunnsisvasgly
MsadeiLuUsTUUB AT Ul URlE Ussneusae ¢ duseu ldun
1.1 %y’umauﬂmﬁmammﬁau”a Huduneunsiine wasdanreitonansuas
AR TestussuUBAsURY wasmadansUsus
1.2 Funeunisdrsiannudenis Wuduneunisdrsianudesnisaas
WUUABUAY WagnsUsYYNnaLg B
1.3 Junounisiieuidesanssouy LfJu%gumaumiﬁ']mamnﬁmamw%’auﬁa
waEMSENTIIANNARINNS Indansieiiludetionwanudenis
14 {umsunswauiLuy WutuneunsianiLU U UUB A Sudauuy
YFuiilaniuanuuwanetsuesgld aunssutunisimwigenduls aleseidouisenlas
Usznaudne 2 Junsuges fe 1) My (Planning) uay 2) Myauseusiasait 1 Ussneudng
NIZUIUNTIANTTUANNABINTT (Requirements Engineering) wazn13eonuy (Design)
2. Bnsadnsruuduiuudidsuliuuuiiualldnuanuuansva g
nsaeszuuiudidsulavuuuiilamuanuunnd 9oLy ddunis
soresanmsianndauuy Wumsiuseusiasat 2 (teration 2) Ussnoudne duneudos
2 Sumeu fio 1) AsrUILMTIMNISIATLE BN (Requirements Engineering) Ao N3N
ANUAUNUSTEINAIMUULAITUUAULUU kay 2) Mseenuuukastloulusunsy (Design and
implementation) iigadestuniseenwuuidanaila 1w n1sesnuuuanIdnenssussuy
NNSRNKUUTINTOLA N1TOBNLUUNINTIUNMTVINUVDITEUY N1500NLUULKLISlUAveITE UL
FULUU Wazm s aulusunsu
3. 35msa¥rauuudeuniunsUssiiunseeniuvefidevgildsessuy
Aunuudidsuiluuuuiualldnuanuuanssva 4
ﬁij’umauiumia%ﬁaquaaumumiﬂszLﬁumiaau%’wwﬁmsmzy fiumaustsd
3.1 Anwienansuasadaeiiietes
3.2 fviunlsziiiunisuensu (Evaluation Criteria) flaldluwuuaouany
dauAs121197n Longpradit (2007) Ingldnannisgll uagiad audilginanluunii 2 wih 16
3.3 mMvuagUkuuvesiniy ngldunmns 5 seruvesiiasy (5-point Likert
Scale) TnefiAnseaunzuuusl
seiU 5 mnefla sefumsseLUInTign
JEAU 4 NUNBAY SEAUNTERUSULN
SEAU 3 MUNERN SEAUMSERNSUUUNANS
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eetU 2 vinedla seRunseeNsutley
seu 1 vanefls sedunsenfuiestian
3.4 asnuuugeumuMsUszElunsueusy
3.5 Ywvvasuawitld Wy Yssiliunseensuiiiinesyuy
FunuudiEfudavuviusldmumiuunnisesdld ndanilinaassldszuy
4. 33n1sa¥ranuudsuanunisusziunisseniuvaldaddessuudunuy
didsullawuuuiuslamuanuuanasvaly
fupeulumsasuuvasununsUssdiumsseusuresld ftunoussd
4.1 AnvienansuazniAdefiieites
4.2 fmuauszifiunseonsu (Evaluation Criteria) fiagldlunuuaeun @
919970 Longpradit (2007) neldndnnsyll wasdad smmldnanluuni 2 wih 16
4.3 Mvuaguuuuvesdny lagldinns 5 seRuresdiasv (5-point Likert
Scale) TnefiAnseunzuuudsl
s¥6U 5 vanefls sedumsseLUINNTig
AU 4 Mg sEAUMIERNSUNIN
JEAU 3 MNeis sERuNsEaNsuIUNaNg
JEeU 2 vnedla seRunseeNsutiey
seifU 1 nefls sefumseensutiesiian
4.4 @3LUUAIUNUNTUSRIUNERNSY
a5 thuuvaouawdlelUlild Ussiumseensuvesild fifldeszuy
FukuuBETuuuUumldnuanuuanee iy

nsusIuTINTaYa

Tueidded fifedtureunaiuunadoya 3 funeu fail

1. mafunusndoya msdisnudesnis uaznsifisuidssanssaus tile
Tdlunmsimwsiwuussuudiasutuuudiuml auanuwansevely

2. maffusunadeyanisussiliumseouiuvesdifevgnissumnalulad
ansauwA $1uau 5 Ay TilseszuudunuUBIAsudsuuuyumild mumuuenssesld

3. Mafununndeyansussiiunssouiuvesild $1uu 30 au Aifideszuy
AULUUBLES U UUUSUML auanuuansseeyly
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ananldlunisiieszvideya

Aidelatndeyani1ssiurinaudednis wazteyan1sussidiuniseeusunes
ABEIaLaryld UeTeinuvanata aadl
1. ihdeyainmuiamAnady (X) (1 agen uagdinnn ager, 2538: 73)

D).
X =—
. N
=1
\lio
X U ATLULLRAE
X; NATIUVDIALLUUIINLA
N unu uIuloya

a v

Tnsinmaildlunisudannunaenisdssifiunisseniu ddsd (Yoo
Fadz01A, 2538: 80-81)
1.00-1.80 g miaam%"uﬂszLﬁuﬁﬂsmﬁuﬁaaﬁqm
1.81-2.60 Wneda nswensuUsziuiivssiudos
2.61-3.40 wneds nMspeusuUsERuiiuszfiudiunan
3.41-6.20 vuneds nsveusUUTERUAUSEIuLN
4.21-5.00 vanoie MsveniuUszIAuTiUszIduINATign

2. WA dBuuNInggIy (Standard  Deviation:  S.D.) tun1sin
N135N5¥218Y090BYA (AU angem uazdInnn @1eer, 2538: 73)

_ G- B)?

S N-1
o
X;  unu ANAZLULYDIUABZTD
X uny AdevesAzILY
N unu VUIAYDINGNFIDY

a

ATvINEYRNAASTTEIAn S Tl
S=0 e JUssdiulianudiudenadeii
0<S<1 vl fussiliufianuwivroudramiioudu
S>1 vnefa fuszdiulanuviuaoudianiu
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[

3. negevaunfgIu lneldnisvegeula-auais (Chi-Square Test) Asll (33
w1, 2550: 261-262)

k

7 :Z(Oig_iEi)

i=1

7 = Ala-auaas (Chi-Square)
0; = AaudaINnsEne
(Observed Frequency)
E; = AAuATinIAnT
(Expected Frequency)
k = IUIUNGUUTOMULUTDATE
(U vaNsu AU ldeeusu A1 k =2)
df = sepuauludase (Degree of Fredom)
HAUNINU k-1

lunuddeiinueauuigiunismaasned As FutudeausuIEUUALLUY

v
a a v a

fiasulennninduauglivensu FsannsofimuslveglugUauufgiunsedn T
Ho @ 9nuiuduensussuusuwuudidsuiisiuudsumle ddesndn Sy
llwausu
Hy @ dwiudeeniussuusiusuusdsudauuuiuiala dunnndt 31wy
liigousy
ynela-auarsiduialadaiganitala-anaismialdainnisis
o seAutivdfyi 05 (df =1, 42 = 3.84) wansiwendu H, (Ufuas Hy) nanfe UL
goususTUURULUUBIESuTwuuTumlatinnnidnnugliveniu Aszduiluddn 05
Tumansstudamndnla-auasidnnalddadniaile-awasidaldan
A o sedutediil 05 (df =1, 2= 3.84) waneIUas Hy (ausu Hy) nadme
F1urugeniusruuiunuudidsudauuuiuialiidesniiduuglivensu Aszsy
HedRgy .05
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NANI578

mMeenSETTngUsrasdiile 1) lauefuuuszuusiasuiisuudiusld oy
fugnuuazauuaniswesdld 2) adeszuuduwuudidfuliuvuiumldnuiugiuuey
Anuuansnswesdld uaz 3) Ussllunseensuvesiiieany  wazdlinddeszuudunuy
Bidsuluutiudld  awiugtunaseuuandsesdld  isutiiauenantsideuts
ool 4 meu e meul 1 WansANW AATIEH uaTmUIEILUUSTUUBIA T
Ususld mouil 2 manmsiannszuuduuuuBiEFuTauuliuild meud 3 manisUseidiu
mspeNSuveIiTsInyuariliffidosruuiunuudidsuiuuuuiudild waznouil 4 wa
mstalassedmivsruuBiaiuiuuuuiuild fdneasdeaduialul

NANISAN®EY ALASIZI BATWRAIUIAILUUSLUUDLASURILUUUSUAQ ARy
AULANFAVDIL LY

TUADUNIITNAUIATIT AN UTEUUBIASUTMUUUTUAILA MUAULANAT VDY
ALY AliunIsALAILUUNTEUINNITTUIgENALIS dieszileuiBanlad lnasuduain
Juneaudl 1 A N5 (Planning) Faduduneudnwanudulilsvesnisimuilasesns

QU a

dufussuuBiasutuuuusudald sufeduneud 2 n1rusousiadedl 1 (teration 1) vaq
sudouTBorlad lavludumeutl fideldduiunafivnunuamudeinisvesldfiidessuy
185ufle uazszuudiasuduuuyiuildaunnuunndisvesild uaziinadlaain
M9 uaifmuiuuuszuuBiasuls duneudl 3 Ao n1siuseudiaedi 2 (teration
2) Fedumeudiifoindhuuvssuudiadudeiiiaunld lufununuenudesmadiuduiy
1Y wazdiraumruafienuaiufiean1TLartan1NuAMINABINITNIUNATAYEITEUY
funuy Biasulls wosdunanndussuuiuuuy duseuil 4 Ao nmsuseudiadsdl 3
(Iteration 3) fio SunsumstszuuFuLUUBEsuwaNlE TR Bermguas]liussdu
N138uTU wazinan1sUsEliuiUTuunU3esnwseuuiuluy aulalasesnessuudias
ulls uardumeugniine Ao n1sdamaulassineszuudiasulls Delivering) nwdl 4-1 uand
nszUIUMIWAeNAINS Mesadeuitenled wazead 41 uansanuduiuszning

JUADUNITINY BAZATTUIUNTHAIUILINALIS A85ElaUTTlaa waznani1sIve
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Funeunseanuuuasasdumslunfenfufudunouimnssuaudonis
Tnsluduneuiiaziisadestunisesnuuvaniinenssusyuy N1399NKUUFIUTOYA
ANSDDALUUNINTINANTNIIUVITEUU N1598NLUULALASIUAUDISTUUAULUY Lavn1SiTeu

TUsunsy fes1eazdeanaluil

1
Va v A

n1seanuuuanidaenssussuy lunuideidgiduifenldsuuuy
annlnunssuiuugnine-ualdng (Client-Server Software Architectural Style) wagguuuu
nslideyasiuiu (Repository) Bsnnedansldsuuugldsamiu lunsoonuuy  waglu
szuuduuuudidelfiunseanuuuiadesiionisadiede (Authoring  tool) Litegaeli
nsaaiomansvannsnildiowarazninundety mudldnaniudadnaiu fuandy

AW 4-q

Web Server
Web
«—> .
Browser User |, ,| Student Profile Aduptive
Interface Module Module
Module / \
Personalised
Assessment Q&A Pedagogical [, Module
Module Module Module

Domain
Module

Authoring tool  f——

Ani 4-4 aondnenssussuusiuiuusiasutiwuuduildnuanuuansisvely
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N1589NKUUTEUUFIUTYAMEUNUAINANUFUNUS VR Ity AL TeduTUS
(Ralational Database Model) lngtntoyauiiasienazdniilteglusuuuuussvingiu

561U 3 (Third Normal Form : 3NF) iieananug daureinisdsiutoya
uNuNNKERIANFNTUSvasdaya wanwruduiusvestoya
Wistdnauaauduiussenitstoyanislussuy Jananinigunun1mgslaseaing ER

Model TngszuusuiuuBiasuiauulsumlanuanuuani1auedly ausanandulunIn

Auduiusvestoyald fannd 4-5

] developer v | course v | subject v Tqa v
developer_usamame VAR .. | course_id INT(11) subject id VARGHAR(13) gad INT(11)
# developer_password VARC.. L +< ¥ developer_username VAR.. % " ! title VARCHAR(100) ) question VARCHAR(300) o
) developer_name VARCHA. . & subject id VARCHAR(13) ) description VARCHAR(1000) ) answer VARCHAR(300) |
| | |
v
> g > qa_type_id INT(2) ]
’ 1
> |
] lesson v :
e Jsmdent@ Y Jaatye y
course. | student_config ¥ std_userame VARCHAR(20) | qa_type_id INT(2)
T3
page_num INT(3) std_usermam e VARCHAR(20) qaid INT(11) ) ga_type_name VARCHAR(..
g1 RCHAR(HO0) course_id VARCHAR(13) > >
) topic2 VARCHAR(100) ok size NF(E1)
HIS WROR(I J font_color VARCHAR(7)
 content1 Y ARCHAR( 2048) ) display.stfle INT(11)
) content2 VARCHAR(2049) ) adphve_stie VRGHR(3)
) content3 VARCHAR(2045) _ - -
7 last_page INT(11) j admin_config v
) caption1 VARCHAR(100) | student \
in_config_id INT
) caption2 VARCHAR(100) :] o v » std_usernam e VARCHAR(20) s s
. n ? topic VARGHAR(200)
» caption3 VARCHAR(100) [ 2 std_password VARCHAR(20)
_ | admin_usemam e VARCHA, J paragraph VARCHAR(1024)
) pic1 VARCHAR(100) B sk ) std_name Y ARCHAR(S0)
pic2 VARCHAR(100) o wm(sﬁ; ) paragraph2 VARCHAR(1024)
| admin_name )
) pic3 VARCHAR(100) ‘ . paragraph3 VARCHAR(1024)
= » » >

AW 4-5 URunNLERIANFTLSYDIUBYa (E-R Diagram)
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N1999NLUUANT1NANNTNNLSYRdaYa AT IAnuduiusuastaya
faviduiiooonuuunsazidendin 4 nelunsedeya wiethnisesnuuulussdunssng
fvunseaziBenvedlassaadielidnivlussuuneufamoslivinnuldedeiiuszdnsam
Tngszuuauwuudidsudauulsudilanuanuuansiiavesly dsieaziBenvenisns
mduiusuesdeya daandlunsed 4-8 fa msnedi 4-18

M15°99 4-8 1A59a59U0yaTr0991319 admin dniudeyarauasyuy

Y

a6y voilan Aasuty | viladaya | wun UL
admin_username %apﬁ%suaq varchar 20 PK
HAkaTEUY
Yy
2 admin_password TN varchar 20 -
3 admin_name %EE@JLLa%UU varchar 50 -

A13197 4-9 lassasadeyarewnssdaya admin_config daLAuilevminndnvesssuy

A19U Yailas Aesue | wieadaya | wuIn UYL
1 admin_config_id san1sunly int 11 PK
domdoya
2 topic Vel varchar 200 -
3 paragraphl goutinl varchar 1024 -
a4 paragraph2 o2 varchar 1024 -
5 paragraph3 gomin3 varchar 1024 -

M15°99 4-10 laseasietoyavennsniteya qa_type InAUUITIANAIAIN-ARBY

a19u Foilad Aesuty | viladeya | wua NUBLR
ga_type id aUsTIAN int 2 PK
ANDU-ANMBY
2 ga_type name UszbnnAnny | varchar 50 -
ARDU
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a1y voilan Aasuty | viadeya | u1A VUYL
ga_id IPEIIENT int 11 PK
ANNNU-ANBY
2 question AL varchar 100 -
answer AMaU varchar 100 -
4 ga_type id UsstaneAau- | int 2 FK
AR
dl 1% v v o I3 } %4 v
M19197 4-12 1Assainetayavensnstaya developer IaLiudayavaiyaou
a10u voilan Agsuny | viladeya |  wun U0
1 developer_username %a;ﬂ%’%nﬁaau varchar 20 PK
2 developer password | 9@H1U varchar 20 -
3 developer_name %aé}’aau varchar 50 -
M15°9% 4-13 lassasisteyavennsnideya subject daLiutoyareiznizey
A10U YaWan AB5UY viadoya | wun UL
1 subject id s ITeU varchar 13 PK
2 title 13U varchar 100 -
3 description ANa5UNY varchar 1000 -
M15°9% 4-14 lassasistoyavennsnsdaya course YaLiutoyanasaiviieu
a9y volan Aesuty | viladeya | wun NUBLNA)
course id seivIADsa INT 11 PK
T
2 developer_username ﬁﬁaﬁﬂ%ﬂ’lumaﬂ varchar 20 FK
GED,
3 subject_username e oL TENY varchar 13 FK




a Y v Y o & v v a
M19190 4-15 Iﬂiﬁﬁiqﬂsﬂ@%a‘ﬂﬁ)ﬁmqiqﬂﬂaiﬂa student QﬂLﬂ‘U?JE]Z;IJﬁUﬂLﬁEJu
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a1y Yalad Aesuty | viadewa | wwm | visnewe
1 std_username %apﬁ%’maaﬁﬁau varchar 20 PK
2 std_password ST varchar 20 -
3 std_name %a@ﬁau varchar 50 -

a Y v v v & v a °
f19190 4-16 Iﬂiﬂaﬁqqsﬂau‘jam’]i’mm@%a student_qa ﬁ]mﬂU“UEJ;JUamiiJizLuumammm—

AR
A6y Foilad Aesuty | viadeya | wwin | visnewme
std_username %aﬁﬂ%ﬂﬂu varchar 20 PK.FK
2 ga_id SWETIUNT int 11 PK,FK
ANNNU-ARBY

519l 4-17 Tassadedoyavesmasdeya lesson Safiudeyaidenumizou

a19u Foilad AB5UeY viadoya | wun NUBLAA
1 course_id sieivIneTa int 11 PK,FK

T

2 page_num LaUNRUN int 3 PK
3 topicl R} varchar 100 -
4 topic2 W92 varchar 100 -
5 topic3 W93 varchar 100 -
6 contentl o1 varchar 100 -
7 content2 a2 varchar 100 -
8 content3 Lﬁwﬁ varchar 100 -
10 captionl varchar 100 -
11 caption2 varchar 100 -
12 caption3 varchar 100 -
13 picl U1 varchar 100 -
14 pic2 U2 varchar 100 -
15 pic3 U3 varchar 100 -




a4

a v v 1% L v & v ) ' =
MN1919N 4-18 Iﬂﬁ\?ﬁiqﬂ%@%a%@ﬁ@qﬁqﬂm'ﬂ%a student_conﬂg QﬂLﬂU‘U'&]Mvaﬂqi‘UiULLGN‘UV]LﬁEJu

A19U Yailas A5U"Y viladoya | wvum N

1 | course id SWeIvIAesa int 11 PK,FK
U

2 std_username %a;ﬂst’fﬁuaapﬁﬁau varchar 20 PK,FK

3 font size YUNNFIONYT int 11 -

5 font_color dsdnus varchar 7 -

6 display_style Anuy int 11 -
ASUANIKA

7 adaptive_style ANwe varchar 300 -
NTUEARIHA

8 last_page Mﬁﬂ@jmﬁw int 11 -

N38ANHUUATNTINNITVINTUYBLTEUURULUY

nseenuuUsTUUAULUUTUAMTIN Moy (Flow Chart) Lilauansds
Fupoumevhausing  vesssuusuwuuigiteldwautu il

AMTIUNTVINUVBIEAUATIUY  @1315085UI8AMNTINYDINITHINNY
vosjpuaszuuls fauansnmil 4-6

Start

——

\ login
select Menu

|

e | ‘I S

‘ manage ‘ ‘ manage ‘ ‘ manage ‘ manage

manage Admin
g Home Page

Course Developer Student How to Use

show Result |

T
.

End

AW 4-6 LHUNTNLEAINTVINTUYBIALATTUY
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AMNTINNISTIUVDIAOY  @1U15085UIBAINTINVBINITVUYDY
Haouldl fauansnIng 4-7

( Start )
\\

login

‘;:'___'éelect Menu-':_'::»
~_—

l l l | l

manage Course view Student view Assesssment manage Q&A manage Account

[ [ | [ ]

{_show Result )

—

; _
1\ End )

AINA 4-7 UHUNN LLammiﬁNmmaa;ﬁaau

mwnumiﬁ'mwumﬁﬁ'su A1U1T095UIEAINTINYDINITVNIUUD

=

Sould AIERININT 4-8

e>p

( Start )
Select Course

L

< select Menu >

~—

S T —
register login

< select Menu >

+ + + + + s -
assessment customize Personalised manage
learmn Lesson manage Course Q8A add Q&A QsA Link Assistant Pt
— "
{ show Result )
) _‘I —
End )

P o Y
NN 4-8 LAUATNLEAINIININIUVDILIE Y
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N1590NULUULHUKS lYAUDISTUUAULUY (Site Map) Ao N1580ALUY
a1dutunsunislduvesdiuneUszanu weligSouamisaseuiuasldnuliieuas

Personalised Link Assistant

—

manage Account

Add Q

Assessment Course

e

Question&Answer

e

manage Account

System
' . v .
Home How to use For student ox coese For admin
developer
» Select Course L5 Main Page — Admin management
Login L3l Show all Student — Student management
Register L] Change Name —» Course developer managment
L,| Change Password —»  Home Page management
— Select Course
Home to Use management
Leaming L—»{ Course Management
Ve Assassumt —{ View Leamning Page
Question&Answer
5 —{ Subject management

Reply Q&A

AMNA 4-9 LNUATNLAAILNUNIUDITEUUAULUUDASURUuUSUALA
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madisulusunay Tudunoudifuduneunisifioulysunsuniuna
msnnitazeenuuuiile §iseidenldnuniiesdl (PHP) lunsadisszuuduuuy wagld
TUsunsuditewiunewaniiy (phpMyAdmin) Tunisinnisssuugiuteya

AdeuUsUssianvesdldiueeniu 3 ngu fie 1) Fauaszuy (Admin)
2) ff@eu (Course Developers) uae 3) §i3ou (Students) sruiildnanluudidnediu Taouih
VaNUBITTUUAILUY Jzuanay 5 Wy Weligldidend ldnununguvomuies

Learning Management System

] ) o AN as a v w vy
ATNN 4-10 Llﬁé‘ﬁaﬂ?J@\‘ﬁg‘UUWULLU‘U@Lasuu\‘iLL‘UU‘Ui‘U@{LW

Tuudagiuylsgaziden fail
Home tiaa5u1eingUssaInvaess uuAuLUY

Learning Management System
 vome  (HORTGGE { SIS ST (SOOI DerpeY (S|

Welcome to SCAAT Learning Management System.

Introduction to SCAAT Learning Management System This Web-based learning system
was designed to help students to learn outside their classroom Based on the Enquiry-

| based leaming approach, students can make enquiry about keywords of their interest,
ﬁ% and observe the result the system provide.

Copyright@2011-2016. SCAAT Leaming Management System.

AT 4-11 1 Home 18958 UUAULUUBASURUuUS U LA
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How To  Use iieasuredngldusaznguanunsaldauilendu
aylslong

N AT

Learning Management System

How to use SCAAT Learning Management System ?
For student ::
Students can come and leam the application at any time. Learning is done through personalised learning
concept; students can customise the learning page themselves. Any lessons learned will be recorded. In addrtlon

to learning materials, students can ask a question to the Q&A module. These tions are set and
based on Bloom Taxonomy and enquiry-based leaming.

= | For Course Developer :: .
The course developer can create a new subject, as well as its contents, assessment, and Q&A. In addition, the

course developer can also manage content of Cousre for Learning, view Assessment and manage Q&A etc.

For Administrator
i The administrator can manage Admin, manage Students, manage Developer and manage content of Website

Copyright@2011-2016. SCAAT Learning Management System.

AN 4-12 %7 How to Use 98958 UUsuUmuUdasuiianuuususile

For Student dwiugiseu ulSeuraudennaiaivfeinisisey
lngAin? univesresa INAdenseu Lavhnmstudumauieiingssuy

SGANT

Learning Management System
(R (BTO] oo (ECGRORRoRS (AR

Welcome to learning, Please select subject that you would like to learn.

[Sort by Subject ID] [Sort by Subject Title] [Sort by Lecturer Name]

No Subject ID Subject Title Lecturer Name Please Click for Select Subject
1 3027001 Information Technology Sutharat Jampatip Click to learning... (& pages)
2 3027001 Information Technology Dr.Panchit Longpradit Click to learning... (2 pages)
3 3027002 Network and Web Technclogy Dr.Panchit Longpradit No Content
4 3027006 C Programming Sutharat Jampatip Mo Content
5 4123459 Network and Cyber security Sutharat Jampatip Click to leaming... (2 pages)
6 4123459 Network and Cyber security Dr.Panchit Longpradit Click to learning... (1 page)
7 7053301 Introduction to Research in Computing Dr.Panchit Lengpradit Click to learning... (2 pages)
8 7103305 Saoftware Engineering Dr.Panchit Longpradit Click to learning... (2 pages)

[Sort by Subject ID] [Sort by Subject Title] [Sort by Lecturer Name]
Copyright@2011-2016. SCAAT Learning Management Systsm.

AMWH 4-13 117 For Student U895z UUAURUIUEASUTakUUUSUA LA
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For Course Developer @ vSugaeu Fagaaunowinnisdudusiinu
ATRITRG AT

Learning Management System

Log in for Developer

| Account Information
| Username:

| jpanc hit
| Password:

[Login

Copyright@2011-2016. SCAAT Learning Management System.

A9 4-14 i1 For Course Developer U935z UUALUUBLATUT swuuUsUMla

k4 ¥

For Admin dwiugguassuu Jajguaseuuiesinistuduinu
\agseuy

Please enter admin username and password,

Account Information
Usemame:
| |admin

Password:

| Legin

Copyright@2011-2016. SCAAT Leaming Management System.

AMNA 4-15 %1 For Admin ¥995sUUsULUUdIasudakuuususla

TasnsBudusnmuiierdrgszuuglddesszydoyadiuyanaiiodudu
a5 Tnelvildsey Usemname uaw Password vesauladuaznanta Log in dngndesgldas
anusadldnulanuund widligndesasiveninuudsfeuduasdi Error : Username
or Password not correct..!
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Account Information
Username:

:panchﬂ

Password:

LT

Log in

it 4-16 %A Login

A v Y a A & day
LﬂamaﬂﬂqﬁaaﬂﬂqﬂngUIﬁﬂaﬂW%WUWN%@ﬂ?WN LOgOUt

WiegllinmsidenuynisidildaundesnisuarBudumnuidigssuy

Seuesudd Tundaznauiseazdunnisldenussuy Awelul
¥

NAWAIZUU (Admin)

dlawihgseuuieuiesud dauaszuvannsaniiunisig 4 laned

Alvtaya

v

N13IANTTINBYOHAUATIUY  UAPITIBTORAUATLUUNTBNIANINTOLY AU viTou
Haould

SCANT

Learning Management System
" Admin Management ————-

Welkcome Administrator (admin to administrator management.

No  Administrator Name
1 Administrator

admin admin
2 sutharat Jampatip

oong

2% §

[Add Admin]

Copyright@2011-2016. SCAAT Learning Management System.

AW 4-17 i Admin Management
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Y A v Y a oAy a4 &
WiedeensauTeveyauazseuulinanfivendnu Del  vesTedoll
SEUVILTNITHEANINERILARULNBE UTUNITAU

localhost says:

Are you sure you want to delete [Administrator] ?

OK Cancel

AW 4-18 naesléneu Confirm Delete Admin

Weanisiiiuseerauaszuulviadniteninu [Add Admin] seuu
wliszyseaziBenvefidenisiiy WensendeyaiseuieslviadnUy Create my account

Learniing Management System

Please enter your information to create an account,

Username: {1-20 Characters)
Password: (1-20 Characters)
Confirm Password: (1-20 Characters)
Your name: (150
Characters)

_Create my account || Reset

Copyright@2011-2016. SCAAT Learning Management System.

AW 4-19 nih Register for Admin
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N13IANITINVDHTHU LARITIBTRRSLUNTOUNIENLNTOLNY AU T8
wilvdayagiseuls

Y

Y Y

Learning Management System

Username Delete
1 somjai sl 51 Del
2 Chanon s2 s2 Del
2 Sompoch s3 3 Del
4 noom noom 1234 Dl
s sipom ka ka e
[Add Student]

Copyright@2011-2016. SCAAT Leaming Management System.

mwﬁ 4-20 w11 All Students

N13IANTTINBVOLFRUY LAAITIBYDEARUNTOUNIAUTOLNY AU U138
uwilvdayagaeuld

* Y Y

Learning Management System

Welcome Administrator (admin) to show all course developers,

No  Developer Name Developer 1D Username Password Delete
1 Sutharat Jampatip 1 oong oong Del
2 Dr.Panchit Longpradit 2 panchit panchit Del
3 p 3 plongpradit 1234 Del
4  plongpradit 4 plongp 1234 Del
[Add Developer]

Copyright@2011-2016. SCAAT Leaming Management System.

AT 4-21 wi Al Course Developers
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N133AN1EN Home HauassuuaingnyiNswn lutonnufikaniuu
w1 Home 19 Tngvinisuila Topic %38 Paragraph M99 @easnsalamdaeauiin HTML
iemuAuMsLansralasie Wi <B> likansdimi 1usu

;0 AW

Learning Management System
“Change Content (Home Page) — (RENSGRSTEIN (NEGOOUtN

Welcome panchit (panchit) to changs Content of Homepage.

Please change content that you want to display on home page. (Can use HTML tag to mix the contents)

Topic

Welcome to SCAAT Learning Management System,

Paragaph 1

<p=>Introduction to SCAAT Learning Management System. This is a Web-based learning <b>prototype system</b>

that was designed to help students to learn outside their classroom Based on the Enquiry-based learning approach,
students can make enquiry about keywords of their interest, and observe the result the system provide.</p>

Paragaph 2
<p>In addition, SCAAT Learning Manaqement Svshem was also aumed at assi :ourse ! in authori
their learning material. With the i of to the traditional e-learning system, it prmndﬂ

an alternative to the conventional Iearmrlg sysnems -cfp>

V.
Paragaph 3

Al 4-22 with Change Content (Home Page)
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N133AN15%Y1 How To Use {aassuuaiunsavinn1swilutaninud
WaAUUntn How To Use 19 Imevinnisunily Topic wse Paragraph 14 dsanunsaldmds
Yosudin HTML Lieaaupunisuaniwalasie wwu <B> likansinin {Jusu

PR T ¥ )

Learning Management System
Change Content (ow To Use Poe) - (QAGNRSERININ (LGSO

Welcome Administrator (admin) to changs Content of How to Use Page.

Please change content that you want to display on how to use page. (Can use HTML tag to mix the contents)

Topic

How to use SCAAT Leaming Management System ?

Paragaph 1

<b=For student ::</b> o

<p= |
Students can come and learn the application at any time. Leaming is done through personalised leaming 7l

concept; students can customise the leaming page themselves. Any lessons leamed will be recorded. In
addition to learning d can ask a question to the Q&A module, These questions are set and
Paragaph 2

<b=For Course Developer ::</b>
(p:
The course developer can create a new subject, as well as its contents, assessment, and Q&A. In addition, the

course developer can also manage content of Cousre for Leaming, view Assessment and manage QBA etc,

<p=

Paragaph 3

<b>For Administrator ::</b>

<p>

The administrator can manage Admin, manage Students, manage Developer and manage content of Website
<p>

Save

Copyright@2011-2016. SCAAT Leaming Management System.

AW 4-23 i Change Content (How To Use Page)
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K#au (Course Developer)

leffaouingssuuidsuiosudazannsaduiunising q s

wiwmanvasdfaou uvndu 2 dw e dwidl 1 uansdeyasein
fanualuszuy fasuamsafiuiiivSounetala landudaou uagdwi 2 naidiy
Aefainn faouaansaiininSould Ineszysiainn Tedu Aedureein uaziden
faou WleszyudeyaiFeuiesud Tadntu Add Subject

Devlopertuanpuge | ShowAlStdet  Chomgetame el Looout |

Welcome Dr.Panchit Longpradit (panchit) to course management.

[Course Management]

All Subjects List

No  Subject 1D Subject Title Lecturer Name
1 3027001 Information Technology Sutharat Jampatip

2 3027001 Information Technology Dr.Panchit Longpradit
3 4123459 Network and Cyber security Sutharat Jampatip

4 3027002 Network and Web Technology Dr.Panchit Longpradit
5 3027006 C Programming Sutharat Jampatip

6 4123459 Network and Cyber security Dr.Panchit Longpradit
7 7053901 Introduction to Research in Computing Dr.Panchit Longpradit
8 7103305 Software Engineering Dr.Panchit Longpradit

[Course Management]

Add New Subject

Subject ID: * For example : 215345 or 302110

Subject Title: * (1-100
b Characters)

Subject Description:
(1-1000
Characters)
Lecturer: | Dr.Panchit Longpradit * | *
Add Subject || Reset |

[Course Management]

Copyrighti@2011-2016. SCAAT Leaming Management System.

AN 4-24 wilwvian Course Developers

\iagaaunasnITuIMIsIaNIsaeTainiseuvewmuaslidenivoniy
[Course Management] seuuagtnlugninuimsdnnis
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a

se¥etnAnwninun Jaouaiuisaiuinfifiseuaulatiaseuiu

AuLe nsuanave Yo lY uagsian

A AT

Learning Management System

Welcome Dr.Panchit Longpradit (panchit) to show all Student who leam with this Teacher.

All Students
No Name Usemame Password
1 noom noom 1234
2 somijai 51 51
3 Chanon s2 2
4 Sompoch s3 s3

Copyright@2011-2016. SCAAT Leaming Management System.

AN 4-25 %I Show All Students

uilv¥adaau lngszyeindeanisuiluluyes Yourname udindnyy

Save Change Name

Learning Management System

Welcome Dr.Panchit Longpradit (panchit) please change your name,
Username: panchit
Developer 1D: 2

Your name; |Dr. Panchit Longpradst (1-50 Characters)
| Save Change Name

Copyright@2011-2016. SCAAT Leaming Management System.

AT 4-26 Wi Change Name
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wWagusianu Inessysviariuhy wagsiaruinduainandy Save

Chang Password

Learning Management System

Username: panchit
Developer 1D: 2

Oid Password:
New Password:
Confirm New Password:

Welcome Dr.Panchit Longpradit (panchit) please change your password.

Your name: Dr.Panchit Longpradit

(1-20 Characters)
(1-20 Characters)
(1-20 Characters)

| Save Change Password |

Copyright@2011-2016, SCAAT Learning Management System.

g 4-27 ik Change Password

%/ [ d s .a =) o [ a
KUINIFAIANTITABIAIVILIBU [Course  Management @NNTUUINIT
IAN1TABTAIYNTIUVDIAULEY LAYITUAAITIETOABTIVUTYUYDINULBIVINUA UagEdou
a1unsaanliun1sIanNITunSeY Qillenvesunisey uilvA1esunesedvn gnisusviliung

UNSEUINHITEY NITIANITAINIUAINDY Lazauaasalvn.seu ngaaudadionaasaiv,
Seuidesnisnoudliun1stiediu uiddasudesnisndulldmiuanisnetevenesaiv
NavUAlAanITaAI73 [Show all Subject List]

Learning Management System

[Show all Subjects List]

Welcome Dr.Panchit Longpradit (panchit) to course management.

My Subject List
Subject Content
No .+ Subject Title s
1 3027001 Information Technology Manage
2 3027002 Network and Web Technology Manage
3 4123459  Network and Cyber security Manage
Introduction to Research in

4 7053901 Gomputing Manage
5 7103305  Software Engineering Manage

Copyright@2011-2016, SCAAT Leaming Management System.

View Student's
Page

View (2 pages)
View (No Content)
View (1 page)

View (2 pages)
View (4 pages)

Delete

Title/ Description Assessment Q&A Subject

Edit
Edit
Edit
Edit
Edit

§gg8¢

Q&A Delete
Q&A Delete
Q&A Delete
Q&4 Delete

QBA Delete

AMNA 4-28 %1 Course Management
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MUINFIANITABSEIVNTIU > UTNS18FADTEI Y NTIUNIUA

HaouaunsaUTuldIn1sald lneldoniFesdduainsiidiv vieedn

Lear'm':/_\___g Management System

\ Y |

Welcome Dr.Panchit Longpradit (panchit) to course management.

All Subjects List Order by Subject ID
No  Subject ID Subject Title Lecturer Name
1 3027001 Information Technology Sutharat Jampatip
2 3027001 Information Technology Dr.Panchit Longpradit
3 3027002 Network and Web Technology Dr.Panchit Longpradit
4 3027006 C Programming Sutharat Jampatip
5 4123459 Network and Cyber security Sutharat Jampatip
6 4123459 Network and Cyber security Dr.Panchit Longpradit
7 7053901 Introduction to Research in Computing Dr.Panchit Longpradit
8 7103305 Software Engineering Dr.Panchit Longpradit
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Welcome Dr.Panchit Longpradit (panchit) to course management.

All Subjects Description

o Title

Information

3027001 Technology

A program that focuses on the design of technological nformation systems, including Systems, as to
and research data and (m’rum.lnlcatiuns support needs. Includes instruction in the principles of and softy
Atons, user tactics, testing, and human intérface design.
A program L‘hat fotuses on the desqn ul' technological information systems, including systems, as to
data and

3027001 Technology

Network and
3027002 Web
Technology

3027006 ;mmmm

Network and
4122459 Cyber
secul

Network and
4123459 Cyber
Security

Introduction
7053901 to Research
in Computing

Software
7103305 Engineering

ations support needs. Includes instruction in the principles of o and softy
user tactics, ap testing, and human interface desian

This course introduces World Wide Web G (W3C) markup and services of the Intermet. Topics include
creating web pages, search engines, FTP, and other related topiks. Upon completion, students should be able to deploy a hand-
coded web site created with mark-up language, and effectively use and understand d‘lefum:hnn of search engines.
This course p with a e study of the C p lectures stress the
strengths of C, which provide programmers with the means of writing efficient, maintainable, and portable code. The lectures are
supplemented with non-trivial lab exercises.
Install, configure, and support Bl! Olﬂhﬂmﬂ 3 local area n«mrk (LAN), wide area network (WAN), and Internet system or a
segment of a network system. M; Monitor network to ensure network availability to all
system users and perform necessary madnbenance to support netwnrk availability. May supervise other network support and client
server specialists and plan, coordinate, and implement network securty measures.
Install, configure, and support an organization's kx:al area network fLANL wide area network (WAN), and Internet system or a
segment of a network system. network and Monitor network to ensure network availability to all
System users and perform necessary maintenance to suppart network availability. May supervise other network support and client
server specialists and plan, coordinate, and implement network security measures.,
'I'hls <ourse will mtroduce Rudents to the following topics: principles and research methodology: types of ressarch: research

for e i defining and selectmu a research problem; writing a research proposal; conducting an
for h subjects, somnle aroups, and

evaluation criteria; de!hm \raﬂd:lles and lesaxch hypotheses. dw!lnpirlu research tools; by
collecting and ly the research :esul!s wnunq up a final report and
a research paper,

This course o the of softwar the folk topics: software terminology,
characteristics of good software m and specification, modefling, software
architectural styles, user interface dtskan, coding, and software project

project risk as well as Python programming in the laboratory, and working in a team to
develop a software application in a selected domain,
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uniseuld nadunsiiumivesundeuly 1 wihundeudld 3 wde Taousaindeliszy
Wt e U wagAatutesUnn Wiensendeyaisuueslviadnuu Save this page
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AbdNcoPie | ERDePme  CouneManenent | Logol

Welcome Dr.Panchit Longpradit {panchit) to course management.

Add Content to => Information Technology (ID : 3027001) Page:3

Topic

Paragraph

Picture | Choose File | No file chosen For(.png .og .gif .bmp)
Caption

Save this page || Reset this page

Copyright@2011-2016, SCAAT Leaming Management System.

AMNA 4-31 %111 Add New Page
¥ o a ¥ = 19 = v
UUINTFIANTIIUNLIYUY > LLﬁlGUWu'TUVlLiEJu E}lﬁ@ﬂﬁquqiﬂuf]ﬂﬂumﬁﬂublﬂ

Fawvadu 2 nsdlfe uiludemunSeulsinandeainy [Edit This Page] fuaunthumseu
T¥inandoA1u [Delete This Page]

Learning Management System

Wedcome Dr.Panchit Longpradit {panchit) to course management.

Edit or Delete Page => Information Technology (1D : 3027001) Page: 1

8] ¢3)

Topic 1 = Introduction

tent 1> Computers today are all around us in one shape or another, Whilst you are reading this page - how many computers are you aware of in the

Caption 1 > Infbrmation Technology

[Edit ThisPage] or [ Delete This Page ]
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localhost says:

Are you sure 7 Do you want to delete this page..!

Prevent this page from creating additional dialogs.

A 4-33 naesldneu Confirm Delete Page

nin1sdan1sunitey > uflullemunGeu  gasuaiunsownluiiien
vosuniseuld lnensenilevvsaiiugdlniadll uinala Save edit this page wagin
fosnsiuntunissuliranfveniu [Add New Page]

Learning Management System

Welcome Dr.Panchit Longpradit (panchit) to course management.

Edit content in this page => Information Technology (ID : 3027001) Page: 1

Topic Computer input

The role of an input in a computer system is to provide data for further processing. An input consists of data or
commands that are entered into the computer system usually via an input device such as a keyboard, mouse, OMR,
barcode reader, scanner etc. The input data is converted into digital data that can be dealt with by the computer,

Paragraph Sometimes the input is already in digtial format, for example when it has been transmitted from another computer but
most of the time it needs to be converted into a digital format before processing can take place,

Defete this picture (if you want to delete please check box)
Or you ¢an change picture click here => | Choose File | No file chosen For (.png oo .gif .bmp)

Caption Input Unit

| Save edit this page | [ Add New Page ]
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Learning Management System

Welcome Dr.Panchit Longpradit (panchit) to view student’s page.
Page: 1

Information Technology (ID : 3027001)
1112

| Introduction
Computers today are all around us in one shape or another. Whilst you are reading this page - how many computers are you aware of in the room? Maybe

you are in a classroom right now.

Information Technology

A computer system s one that is able to take a set of inputs, process them and create a set of outputs. This is done by a combination of hardware and

Computer System
software,

Next Pages =

Computer System
iz
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Learning Management System

Welcome Dr.Panchit Longpradit (panchit} to course management.

All Subjects List
No  Subject ID Subject Title Lecture Name
1 3027001 Information Technology Sutharat Jampatip
2 3027001 Information Technology Dr.Panchit Lonapradit
3 4123459 Network and Cyber security Sutharat Jampatip
4 3027002 Network and Web Technology Or.Panchit Longpradit
5 3027006 C Programming Sutharat Jampatip
6 4123459 Network and Cyber security Dr.Panchit Longpradit
7 7053901 Introduction to Research in Computing Dr.Panchit Longpradit
8 7103305 Software Engineering Dr.Panchit Longpradit
Edit Subject
Subject ID: 3027001
Subject Title: Information Technology * (1-100
Characters)

Subject Description:  N2rdware and software comp algorithms, telex ations, user tactics, application testing, and

Lecturer: Dr.Panchit Longpradit (1D : 2)

A program that focuses on the design of technological information systems, including computing systems, as solutions
to business and research data and communications support needs. Includes Instruction in the principles of computer

human interface design
4 (1-1000
Characters)

| Save
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i 4-36 i Edit Subject
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bt Assessment (AN SHOEHS ASTETE 1) ( CoUSE BTGB | (1 1550061

Welcome Dr.Panchit Longpradit (panchit) to view assessment page.

Information Technology (ID : 3027001)

Topic1 Topic2 Topic3 Total Click
Page (like) Not Sure (Like) Not Sure (Like) Not Sure (Like) Not Sure
1 1 0 1 0 0 1] 2 0
i (1] (1] (1] 0 0 0 (1] (1]

Max Pages (2) , Max Students (4)
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Learning Management System
R 7 students Asscssment - (N (R

Welcome Dr.Panchit Longpradit (panchit) to view assessment student page.

All Students for learning Information Technology (1D : 3027001)
No Name Username Assessment Page
1 Chanon s2 View
2 Somjai sl View
3 sompoch 3 View
4 noom noom View

Copyright@2011-2016. SCAAT Learning Management System.

m‘wﬁ 4-38 v11 All Students Assessment
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Learm’mg Mamagewxemt Systewx

Welcome Dr.Panchit Longpradit (panchit) to view assessment page of Chanon.

Information Technology (ID : 3027001)

Page Topic 1 Topic 2 Topic 3
1 [{iLike) -
2

Max Pages (2)
Copyright@2011-2016. SCAAT Learning Management System.

mwﬁ 4-39 11 Student Assessment
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Markers) Rail
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- siumnd arldfneddnnm 16un oglsie (What is?)

- sysumrudile avldEauaddnan Taun vinla (Why?)

- sydunsthenudlutssgndld aslddausddmany WWud vilu (why?)

- sgdumsiasest agldideddionu id sey LsH)  wazeSune
(Explain)
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[

107 Lon @519e814ls (How  Can
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Welcome Dr.Panchit Longpradit (panchit) to add new question and answer into Information Technology (3027001).

Copyright@2011-2016, SCAAT Learning Management System.

[My Q&A Management]
All Questions List
No Question Answer 'Qﬁ;uﬂun subject Lecturer
IT (information technology) is a term that encompasses all forms of technology used to
1 What is Information  create, store, exchange, and use information in its various forms (business data, voice Knowledge 3027001 Sutharat
Technology ? conversations, still images, motion pictures, multimedia presentations, and other forms, . Jampatip
including those not yet conceived).
How many part of o - ) x Sutharat
2 computer ? 3 part (¢ , Peof ) Comprehension 3027001 Jampatip
3 What is a computer Hardware refers to the physical parts of a computer system. Some basic computer hardware Kno 3027001 Sutharat
hardware ? includes the motherboard, CPU, RAM, hard drive, etc. 9 Jampatip
How many component Dr.Panchit
4ie computer , 3component Comprehension 3027001 Longpradit
1f you would like to sing
a song, What kind of Dr.Panchit
5 computer t Microphone (input unit) and Speakers (output unit) Application 3027001 Longpradit
use?
What is a computer Sutharat
L 2 3027001 Jampatip
What is the computer Sutharat
7 k7 Computer network is the network of many computer. Knowledge 4123459 Jampatip
What is network Sutharat
8 topology must be use  Star topology Application 4123459 1.0
switch or hub ? patip
[My Q&A Management]
Add New Question
Subject ID : 3027001
Subject Title : Information Technology
i * (1-300
Question :
& Characters)
Question Type : | Knowledge b 5
Answer : | * {1-300
Characters) ] !
Add Question || Reset |
[My Q&A Management]

AWH 4-40 w11 Add New Question
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N133AN13 Q&A Hapuanansaaniunisuiluvseauau-Aneuls lay
f1deansaulirdniveninu delete widdasniswilalinZnfideniy edit

Learning Management System
MM et GRAKSmSm | AdiNewQueston Courermenert | oot |

Welcome Dr.Panchit Longpradit (panchit) to edit or delete about Q&A of Information Technology (3027001).

My Questions List
No Question Answer %ﬁ“"" Edit Delete

1 How many component of computer system 7 3 component Comprehension Edit Delete
2 I?Iyou would like to sing a sona, What kind of computer hardware to use L-mfphom (input unit) and Speakers (output Application Edit Delete

Copyright@2011-2016. SCAAT Learming Management System.
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localhost says:

Are you sure 7 Do you want to delete this question.!

Prevent this page from creating additional dialogs.
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N133AN13 Q&A > UAlY Q&A Hapuausauilufnu-Aney vise 1o
fgseunnsdnlnily gaeulusiedviu 9 awnsadiuneuls lagidisudlensenau
mauseuieslvindniy Save

@A AT

Learning Management System
T emon SN GG

Wedcome Dr.Panchit Longpradit (panchit} to edit question and answer of Information Technology (3027001),

All Questions List

No Question Answer Question Type
1 How many component of computer system ? 3 component Comprehension
2 If you would like to sing a song, What kind of computer hardware to use ? Microphone (input unit) and Speakers (output unt)  Application

Add New Question

Subject ID : 3027001
Subjext Title : Information Technology
Questio How many component of computer 7 * (1-30
s chxxr.ﬂs]v pon e GEEM (1-300

Question Type : Comprehension *
3 component
Characters)

Save

Angwer ; * (1-300

Copyright@2011-2016. SCAAT Learning Management System.
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wihuansUsadiy. Q&A faouau1sagnsUseiliuauiisnalaves
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Learning Management System
Q8AAssessment | QBA Assessment AllStudent | | My Q8A Management | Logout |
Welcome Dr.Panchit Longpradit {panchit) to view Q8A assessment of this subject page.

All Question and Answer of Information Technology (ID : 3027001)

Question Total Like
No question Answer Type click
1 How many component of computer system 7 3 component Comprehension 1
5 Ifyou would like to sing a song, What kind of computer hardware to  Microphone (input unit) and Speakers (output Application 3
use? unit)

Max Question (2) Max Student (4)
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nMsUssiiiunuiianels QA veisueuaaald lngidend View seuulzuaniingisey
AutuANUianelaly QA dolatng

Weidcome Dr.Panchit Longpradit (panchit) to view Q&A assessment all students page.

All fon Technology (ID : 3027001)
No  Name Username QR&A Assessmient Page
1 Chanon 2 View
2 somjal 51 View
3 sompoch E View
4 noom noom View

Copyright@2011-2016, SCAAT Leaming Management System.

AR 4-45 197 Q&A Assessment All Students
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Learning Management System
| ViewlkeuAPae | QuARSeAlSudents | logos

Welcome Dr.Panchit Longpradit (panchit) to view Q&aA that Chanon click like,

No Question

Information Technology (ID : 3027001)

Answer
1 Ifyou would like to sing a song, What kind of computer hardware to use ? Microphone (input unit) and Speakers (output unit)

Copyright@2011-2016. SCAAT Learning Management System.

il 4-46 with Like QYA Page

asaumasaIvIseu dudun1sau  Subject SrUUATINITLAAINGDY

TanauLiNagudunisau

localhost says:

Are you sure you want to delete this subject..! [Information Technology]

Prevent this page from creating additional dialogs.

0K Cancel

AW 4-47 i Confirm Delete Subject
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KI5 (Students)

TudruvesiSou BuduifGeudenlinussuuiunuuneliduisy
FnBudiudmiudidou (For Student) MntufiFouannsaidonneainiiifesnisFou oy
wisamusuileataaiieulunesaividug Tneadniid1in Register] Tunthidrgszuu
Fuuuy sruvazmdisedluguinamedeu fSsuaunsansensieazideniientugisou uas
AanYu Create my account W3aVNKLSUNITALY wassHaNuLe MiSeuaINIaTEyIia
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NGCANT

Learning Management System

Mlease enter your usermame and password. [Register] if you don't have an account.

Student Account Information

Copyright@2011-2016. SCAAT Leaming Management System.

AWl 4-48 i Student Login

L IF\'

Learning Management System

Usermame: (1-20 Characters)
Password: [1-20 Characters)
Confirm Password: [1-20 Characters)

Charcters)
Create my account || Reset
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Welcome Chanon to learning Information Technology Lecturer : Dr.Panchit Longpradit
[Furconieris] tesiony J imageorn ] TTTTTT aAlAlA
Information Technology (ID : 3027001) Page:1
[1112]
Introduction SRR Not Sure
Computers today are all around us in one shape or anaother. Whilst you are reading this page - how many computers
are you aware of in the room? Maybe you are in a classroom right now.

Information Technology

Computer System SRR Not Sure
A computer system Is one that is able to take a set of inputs, process them and create a set of ocutputs. This is done
by a combination of hardware and software,

(11121 Next Page>>
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View Kesessment (10 Lesning Page |

Wekome Chanon Lo view Jssessment page.

Information Technology (1D : 3027001) By : Dr.Panchit Longpradit

Page Topic 1 Topic 2 Topic 3
1 L& o L& o] -
2
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Learning Management System

e
Wedcome Chianon to learming by Qfa, Please input keyword for ssarch question and answer.
(s )
Keyword : ‘Quesstion Type :
. Al B
| Search | Phease input ® for search all questions sed use comima (L] for sl each word.
Mo Question Answer Lecturer  Like  Not Sure
m hnology) is @ tenm tht all forms of used Lo create,
1 What is Information store, exchange, and use in its (business data, Sutharat EIEED ot Sure
Technology ? still images, mation pictures, multimedia presentations, and other forms, incuding those not  Jampatip
yet conceived).
CIERE ot Sure
GOSNt Sure
How many part of Sutharat
4 computersysem7 O Part(Hardware, Software, Pecpleviare) Jampatp GRS Not Sure
CIEEE ot Sure
If you would ke to sing
25004, What kind of Dx.Panchit
8 e 1o Mirophone (input unit) and Speakers (output unit) l_mwml- Not Sure
use ¥
IR ot Sure
Add Question to mology (1D : ) Lecturer : chit L dit
New Question :
Copyright@2011-2016. SCAAT Learing Management System,

AT 4-52 Wi Q8A

Tudiuveansusuii ssuudusuuyseyndldnannisusudivoaiion
(Adaptive Presentation) lngldinaiian1sasiseulanisuansdoninn (Conditional Text
Fragment) muusznnuesild dssiregdlansaluil

<?if (Sdisplay_sty==1) echo "class="art_box1"; 7>
<?if (Sdisplay_sty==2) echo "class="art_box2"; ?>
<?if (Sdisplay sty==3) echo "class="art_box3"; 7>

72



73

U

whlvaagiseu lnuszydendeanisunlaluges Your name uaipdniy
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Save Change Name

SUNAT

Learning Management System
(T ORTGE Nae (R

Welkcome Chanon please change your name.

Usemname: 52

Your name: Chancn (150 Characters)
Save Change Name |
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AT 4-53 Tl Change Name

Wagusianu ngsyysiar 1y wagsiadulvduainindy Save

Change Password

ISICA AT

Learning Management System
Change password (RN SR

Welcome Dr.Panchit Lonapradit (panchit) please change your password.

Username:; panchit
Developer 1D: 2
Your name: Dr.Panchit Longpradit

Old Password: (1-20 Characters)

New Password: (1-20 Characters)

Confirm New Password: {1-20 Characters)
Save Change Password
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Usuldmuaruuandisvesdld vieduneud 4 vesnszurumsimuigeniuag dae
suifouitorlad Wunisuseudindsil 3 Uszneude funsunisussfiussuuduuuy
Biasudauuuiuild wastumeuuuufuashgsinussuudunuuBiasudauuuiodld
TumpumsusaifiussuuduuuuBiasufiuuuduild fiseldhssuusu
Biasuds WiSermgmeiumaluladansauma $1uiu 8 i wazngusegiaimdy
fiBou dwu 30 AU Mnanzmaluladansauma Jslsanidondegnauuuianzas Ineidon
dnfnunfiffiugrunoufinnesd uagdnwiegluszdutula 3 Tuld (Wesandudis
Uszaunisalwaziaeldszuudidsuidusieivndu o vesrasmaluladarsaumeuinoy
Tnerouagliiidovguarilinaasdiuazszidunanissensy §idvlalisoaziden
Aeafutunounsifousznadnsvesnisiamnduvuuifidornguardld nssedy
MspousUldWUUABUAULUUNINTTIA 5 SAU munann1suesdiAsn Inedssinunisusediu
nsgeusy §IuUssenaldmundnnisyll (Software Usability Measurement Inventory,
SUMD 5 Uszu oA avuddnuazensuaivesgly (Affect)  n1sasuAu (Control)
Uszandnan (Efficiency) n1sliAuaieinaeuedssuy (Helpfulness) wagaauaiuisalu
miﬁau’:i; (Learnability) (Kirakowski and Corbett, 1993) wazvasiad (Wills, 2000)
2 Uszifiu 1dud nsidmng (Navigation)  wazauidnla (Comprehension)  mudiléngna
Hresuluunil 2 uae 3 TaonanmsUsziiunseensuvesiiTornandusamsiei 4-19
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P a o v o Aa v A as a Y
1919 4-19 NaﬂqiﬂigLQJ‘Uﬂ'ﬁ?J@lITUGU@QQLﬂﬂjsﬁqmwmmaizUUm‘ULL‘UU@LaiuuuLUUﬂi‘Um'}

Iamuauuanasveagly

D Usziuniseansu X | SD. AU
n1sgauy
AuEnuazarsualvasly (Affect)
1 | dld3anaunaunuiumsiuduiusiuseuuauwuy 425 | 066 | wnfign
2 | svuusuwuulavh g lesdnduaulumsldnu 463 | 048 | niign
3 | fladesnsldsruudunuusgwsioiles 425 | 043 | wniige
a | fldeamsuustiliilou videausdnldny 425 | 043 | wniige
5 | dldtenuiisnelalaesiusenisldnussuusiuiuy 4.13 | 033 1N
59| 430 | 0.51 | annilgn
n13A7UAY (Control)
6 | svuusuwuumeuauasmsidenilsituldauvesyly 438 | 070 | wnila
7 | dldanmsadusuldnussuudunuuliviug 450 | 050 | niign
8 | Wl¥au130AIuANNITINUTDITEUURULUY 463 | 070 | wnilag
9 | dl¥sdnidaszlunmsihanusiuiussuuauluy 463 | 070 | wnfign
10 | fléfasiulalunisldnussuuduuuy 463 | 048 | mniign
59| 455 | 0.63 | anilgn
Uszdnsnan (Efficiency)
11 | szuvsunuunsvausssedeyatndr Gunm) ldeg1s | 450 | 071 | wniian
330457
12 | syvufuuuumeuaussedeyatidy Guns) léegre | 488 | 033 | wniian
QnAg
13 | lugausiazlugaaunsavihauldnuanudesnisves | 488 | 033 | wniian
Al Iegramnzay
14 | Tugausiazlugaasnsavhauldmuninudesnisves | 4.63 | 0.70 | wniiga
Al laegneliusednsnm
15 | szvufunuvannsadiswunglidfinugiuuansis | 425 | 066 | il
fula
s | 4.63 | 062 | wnilgn
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1o Usziauniseausu X | sD. LU
n13gausu
A5 1HANNTILNEDVD952UU (Helpfulness)
16 | lupausiazlugaiiusglovisagldanussuuauuuy 463 | 070 | wniign
17 | Tugausazlugaveliglélesudeyandesnisedne | 413 | 060 1N
BTN
18 | Tugavia 8 Tuga Tasduady aduayunisFoudluszuu | 413 | 0.60 1N
AULUY
19 | sruusuiuuiszuutiewien dlunisldau 325 | 083 | Vwnag
20 | szvuduLuuiimsmssudeyafiiiiosneiazyilwgld | 400 | 050 h
Tgaula
9 | 4.03 | 0.79 an
AaENIalunsSeus (Learnability)
21 | m3eusfiazldonssuusunuurildae 463 | 048 | wnilam
22 [lugava 8 luga dvdhilvainuans wosdwlifld | 463 | 048 | wniian
fisUnuunsiBouiiuansnaniu
23 | {ldfsinnaumnssfuainsaBeuiuasldaussuuld | 413 | 0.60 1N
WANA1aY
24 | fldfanunsazoudlinussuusuuuy uasfinrmdiung | 450 | 050 | wndige
Tumsldnule
25 | fldAmsruusunuuieiozEous Wisldonu 450 | 050 | aniign
994 | 4.48 | 0.55 mm‘?‘iqﬂ
n1541919 (Navigation)
26 | mswndeudiluinnmtmilsluddnmimilswosssuvu | 475 | 043 | wndige
suiuurilade lidudeu
27 | \3eslonazlugasing o lussuudunuy Haelunisi | 463 | 048 | wnfian
s warlsideyaiifldfonis
28 | fldfanansaldauszuudunuy Tnglsinasma (Lost in | 4.63 | 0.48 | wnfign
Hyperspace)
29 | {ldmsuingldegfishunslalussuudunuy 438 | 070 | wniign
30 | Fldannsainanuduaaidelfnusyuudunuy 438 | 048 | wnilan
lutasszezamil
s | 455 | 0.55 | wanilgn
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A1519% 4-19 (¢i0)

1o Usziauniseausu X | sD. LU
N158845Y

AUl (Comprehension)

31 | glidnlauduniusivszuusuiuy 450 | 050 | wniian

32 | Foya Lilewn finauslussvudunuuiarmdoiau | 475 | 043 | wniian
LAZAAUAII

33 | lugavie 8 luga gnihiaueogiamngay uasidila | 4.63 | 048 | wniige
1gidng

34 | {lddlatnguszasduazmsvhauveslugausasluga | 4.63 | 070 | anniian

35 | gldidlansunauenadnsfiunndstu Weglddgd | 413 | 0.60 h
vdaiunnsaiy

s | 453 | 059 | wanilgn

swyndu | 4.44 | 0.64 | wnilgn

9907 4-19 wud Glsrvnglrinssesiussuudunuudiasuilslagsom
ﬁisﬁ’umiaam%’umﬂﬁqm LLaz;;’{Lﬁ'?imsmaujﬁmmLﬁuﬁausﬁwaaamﬂﬁaaﬁu (X = 444, SD. =
0.64)  fefiaNsansiesnu wuin sudsravsawldazuuunsUseifiuanniian Tusgeu
nMsseNsuNNilan wazdivrmglinnaniureutiaenadosiu (X = 4.63, SD. = 0.62) #9
Uszinunsuseidiu Uszneusie 1) ssuudusuuneuausssedeyatindy Gunm) laegis
53057 (X = 4.50, SD. = 0.71) 2) FUURUKUURBUAUDIRRTaYaUNT Bunn) lasgs
gneies (X = 4.88, S.D. = 0.33) 3) lugausdazlugaaunsavinulamunnudesnisveldle
agamnzan (X = 4.88, S.D. = 0.33) 4) lugausdaslugaanunsarinaulamuanudenis
Vol lane1aiiusednSam (X = 4.63, S.D. = 0.70) k¥ 5) SEUURLLUUAINITAYIETIHUN
;ﬂ%ﬁﬁﬁugmmﬂ@mﬁuﬁ (X = 425 SD. = 0.66) suflldsuasuuunsUsyiiiusoasn
oA funstihmis lussfuniseesiuanndign uazdidervglisnauiudeutiraenndoiu
(X = 4.55,S.D. = 0.55) FeuszimunsUsEdiu Usenausae 1) AsiAdeuiluuanutvile
g nuimiwesssuudusuuyilaine lddudou (X = 4.75, SD. = 0.43) 2) insesdlouay
Tugasing 9 lussuusuuuy Hrelunmsihmseddideyaiidlifosnis (X = 4.63, SD. = 0.48)
3) fldanansaldeuszuuiumuulaglivamie (X = 4.63, S.D. = 0.48) 4) dlinswingldey
Fsumustaluszuudunuu (X = 4.38, S.D. = 0.70) uay 5) ;ﬂ%ﬁmnaLﬁmmmﬁummﬁ'aﬁ
NusEUURuLUUlUTsEEEamis (6 = 4.38, S.D. = 0.48) wazdudildmsuuunsussiiu
foufian Ao sunislinutiemdevesszuy luszduniseouiuun uagdidermad
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Auiudeuinsaenndesty (X = 4.03, SD. = 0.79) FsuszneufeUsiiumsusediy
loun 1) lugawsazlugaiiusylovisegldanussuuduiuy (X = 4.63, SD. = 0.70) 2) luga
wiazlugadeliglildsudoyativoamsognafioams (X = 4.13, SD. = 0.60) 3) lugatis 8
lugatedaasuatuauunsseuslussuuiuiuy (X = 4.13, S.D. = 0.60) 4) SEUUAULUUL
szuutiewideglglunisldnu (X = 3.25, S.D. = 0.83) wag 5) sruvAuLUUInIswIeudaya
fiitesmeRgyiligldldanld (X = 4.00, SD. = 0.50)

uendnifideang Talidelausuurdwiolud

- induuzihngldau viessuuthomide Wesnseuazaanliugld

- umadansuiuiidudeu

- U%’UmiﬁwLauamwimalﬁammiﬂuﬁ’;LLUUiuUUé’uLLuuﬁLﬁ%uﬁa el
aamaamumimLauaLuamsuaﬂivuuaLaiuuwummsmLauaLuammumiLiam (luga
n33eud) Maiiausiionainnisa-nou (uganiu-nev) uazn1siiausiioninu
nsUszidiuna (ugan1susziliung)

- dugUuuunsUssidunady 9 uenimdeanmisUseiiiunannuiianele
uniseuvedisey (luganisusziiiung)

- ifingUuuunsi3eud W 1des amedeuln Fvimd uenwileandenim
wazamis WiedagaauaulovesdiFeu

- msidiuilaiu viesessen (Hint) Tumsdamanumesdld (Seuasdaon)
Sleglddamaudeuiosudn ssuumsausuurssiunSounumneiimaduivosugul
fldva wldlddfsdnnsinUssn waziornudusnpsguvesdanuuas iy
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HaNsUsTEuN1sYeuTuveIlinneseuuiukuuBaTuTawuuUSudlany

ANUUANA1YDILLY WuRInnsei 4-20

1 1Y

a

5197 4-20 HansUsTRunsEeNsUTe il iTiMessuUs UL UBIASuT LU uRle
G Usziiunseausy X | SbD. LAY
N1388Y5Y
Aauidnuazatsualvaslly (Affect)
1 | glosdnaunauuiunsiufduiusiussuuduiuy 470 | 046 | wnfian
2 | svuusuwuulavhlvigleddnduaulumsldnu 440 | 049 | mniign
3 | {ldFosnsldszuusunuuetnadeios 423 | 072 | wniign
4 | fldfeamsuusiiliilou vidoauidnldny 430 | 046 | mniign
5 | dldtanuiianelalaesiudenisldnussuusiuiuy 447 | 050 | niige
s | 442 | 056 | anilgn
N13A7UAY (Control)
6 | svuusuwuumeuauasmsidenilaituldauvesyly 4.13 | 0.62 UN
7 | dfldanmsaduiuldnussuudunuulviug 383 | 0.64 1N
8 | Al¥au130AIUANNITINUTDITEUURLUY 4.20 | 0.75 11N
9 | dl3dnTiBasslunmsinuswiussuuiuluy 453 | 050 | il
10 | {lddanuilalunisldnussuudunuy 4.00 | 0.77 uN
33| 4.14 | 0.70 unn
Usgansaw (Efficiency)
11 | syvuduuvumevaussedeyatind Guns) ldeg1a | 423 | 080 | wniian
TIL57
12 | szuvduLuuReUaussiedoyaydn Buwn) ldogra | 4.43 | 050 | wniiga
9nFeg
13 | lwgausaglugaaiuisavirnulaniuainudesnisves | 4.03 | 0.75 uN
Al legnamungay
14 | lwpausaglugagiuisavinaulanuanudesnisves | 4.17 | 0.52 Wl
Al laegneliuseansam
15 | szuvdunvuansatiesuundldidfugiuuandis | 4.27 | 044 | aniian
ula
s | 423 | 063 | wnilgn
A5 IANYI8LRRVR5ZUU (Helpfulness)
16 | lwnausaglugaiiuselevdsdenldnussuuduiuy 4.17 | 0.86 1N
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80

G Usziiunseausy X | SD. AU
N138845Y
17 | lugausazlugaveliglélssudeyaidesnisedna | 430 | 053 | wniign
SIENG
18 | lugats 8 Tuga Preduady advayunisdeuslussuu | 4.07 | 081 ah
AULUY
19 | syuusuiuuiszuutiewiondlunisldau 350 | 0.50 11N
20 | szvudunuuiinamisudeyaiiiioanediasyinlagly | 413 | 076 h
Idaulel
U | 4.03 | 0.76 an
AUEUslUN19EEUS (Learnability)
21 | m3eusiiazldoussuusunuurinldae 4.07 | 0.77 1N
22 | Tugais 8 luga Swdilnainuats wagdaelidld | 427 | 044 | wnniian
fisuuuumsiSousfiuansedy
23 | {ldasnaumnssiuanunsadeuiuasldanussunld | 413 | 076 1N
WAne1aY
24 | dlfaunsaiseudldnussuuiuiuy wasiianudung | 4.17 | 073 1N
Tunsldnule
25 | fldfAmsruusunuuieiozEous Wsldonu 4.20 | 0.60 N
U | 4.17 | 0.68 an
n1541919 (Navigation)
26 | mandoudlUmanmthmialugadantinilwosszun | 4.03 | 0.80 1N
sukuurilade lududeu
27 | w3nsilouazlugasing o lussuuduuuy $aglunisir | 4.00 | 0.68 1N
s warlviteyaiiflidosnis
28 | dldanunsaldnuszuusiuwuy tnglivams (Lost 4.13 | 043 h
in Hyperspace)
29 | fldmsuindidegisumidalussuusunuy 4.20 | 0.70 1N
30 | {ldanunsaifnaiuduiaeiileldauszuudunuy | 407 | 057 1N
lutasszazamil
59U | 4.09 | 0.65 gl
Aud11a (Comprehension)
31 | gl laufduiusivssuudunuy 4.10 | 0.83 1N
32 | foya itlovn fithiaueluszuuuuuuiinnudpioy 4.20 | 0.79 N
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A1519% 4-20 (¢i0)

D Usziiuniseansu X | SbD. AU
n1sgauiu
LAZALHUAIN
33 | Tugavia 8 Tuga gniiausegramngay uasdnlald | 403 | 071 h
4y
34 | dldiinladngusvasduagnisvihnuvedlugausiasluga | 4.07 | 0.81 11N
35 | gléidlanvsiauenadwiiunnsinefu 1ledldd | 413 | 076 h
pivdaiiunnsedy
9| 411 | 0.78 an
FUNNAY | 4.17 | 0.69 N

915197 4-20 Wi flilvnseensuszuudunuudiasuilddaesuiiseiu
nsweNsuNn wazdusslulianuiupeudianiiouiu (X = 4.17, SD. = 0.69) o
finnsangesu wui Muilduazuuunsyssfiunniign fe suauidnuazensunives
A4 Tusgdunseeuiuinniige uasfussiiuimnuiiudeudraviloutu (X = 4.42, SD. =
0.56) BaUsuifiumsuszifiuldfussdumseouusniigannsiens eud 1) §l4¥dn
aunawuiunsiufduiusiussuumuwuy (X = 4.70, S.D. = 0.46)  2) ssuuaukuulivh
Tgldsanduaulunisldan (X = 4.40, SD. = 0.49) 3) glddeamsldszuuduiuueg
soiiles (X = 4.23, SD. = 0.72) 4) Fléffeanmsuuzthliifieunienudinldam (X = 4.30,
S.D. = 0.46) uag 5) fldiianuianelalagsiudenisidaussuudiuiuy (X = 4.47, SD. =
0.50) FuiildFuaziuumIUTzusesawmn Ae sulszdnsnm Tngldsuazuuumsusaidiy
1uiw°fumﬂ‘1'7iqm waUssidiufirnuivroudnamiioudu (X = 4.23, S.D. = 0.63) Feusziau
msUssidiu boun 1) szuudukuuneuausssietayindl Buwe) ldegresang (X = 4.23,
S.D. = 0.80) 2) sruuRuLUURBUALBIBTayatd) (Buns) laeg1egndes (X = 4.43, SD.
= 0.50) 3) lwgawdazlugaasnsavinulanuaiudeinisvesgld loegramngan (X =
4.03, SD. = 0.75) 4) lugausazlugaanansavihnulamuninudeinisvesld loeeed
UssAvBamn (X = 4.17, SD. = 0.52) waw 5) suvsuLUUaIsTIsduunglifiiugy
uansafuld (X = 4.27, SD. = 0.44) uazsuiildrzuuunsyssiiutesiian Ae sunisls
ANUTIBIEEveITEUY TuszAunseeaniuuin waskUssidufimnuiursuianilouiu (X
= 403, SD. = 0.76) FeUszifiunmsusziiiu Uszneuse 1) Tugaudaslugaiiusslewiso

fdsussuudunuu (X = 417, SD. = 086)  2) lugausiaglugataeliflilisudoyan

Aodnnsegaiigane (X = 4.30, SD. = 0.53) 3) lugans 8 luga Pedueiu atiuayy
nsssuslussuuiuluy (X = 4.07, SD. = 0.81) 4) ssuusuiuuiissuutiemasylily
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nsldau (X = 3.50, S.D. = 0.50) Az 5) sruuAUKUUINTSWIBNToyaNiissneNaevinli
wlildauld (X = 4.13, SD. = 0.76)
HANINAFOUANNAFIUNNTNAREY INNaN1TUTHIIUN1TERNTUYRElY a1unsn

Ut aaeuauNAgIulaciail

o 6 o v 42” 4 a

MvuananIseeNsunseau 4 Jul mingldneuasuniunisuseiiiy
nsgeusuluseau 4 uag 5 fednweusu minmeunuuasuaulutelasguy sedu 1-3 fain
ligousu an199 4-21 agumla-aweds wuugeunumsdssiiunisseusuvesyldluusiasde

M13199 4-21 AlA-auesvesiuuaaununsUseiiunseensuresldlunsas e

b} ITUIUAY ITUIUAY E 7 7
fyausu lsiwausu AT
A1 df = 1
1 30 0 15 30.00 3.84
2 30 0 15 30.00 3.84
3 25 5 15 13.33 3.84
4 30 0 15 30.00 3.84
5 30 0 15 30.00 3.84
6 26 q 15 16.13 3.84
7 21 9 15 4.80 3.84
8 24 6 15 10.80 3.84
9 30 0 15 30.00 3.84
10 21 9 15 4.80 3.84
11 23 7 15 8.53 3.84
12 30 0 15 30.00 3.84
13 22 8 15 6.53 3.84
14 28 2 15 22.53 3.84
15 30 0 15 30.00 3.84
16 21 9 15 4.80 3.84
17 29 1 15 26.13 3.84
18 21 9 15 4.80 3.84
19 15 15 15 0.00 3.84
20 23 7 15 8.53 3.84
21 22 8 15 6.53 3.84
22 30 0 15 30.00 3.84
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A1519% 4-21 (¢i0)

49 I1UIUAY I1UIUAY E 7 7

fouiu lsigonsu nAEe

e df = 1
23 23 7 15 8.53 3.84
24 24 6 15 10.80 3.84
25 27 3 15 19.20 3.84
26 21 9 15 4.80 3.84
27 23 7 15 8.53 3.84
28 29 1 15 26.13 3.84
29 25 5 15 13.33 3.84
30 26 q 15 16.13 3.84
31 21 9 15 4.80 3.84
32 23 7 15 8.53 3.84
33 23 7 15 8.53 3.84
34 21 9 15 4.80 3.84
35 23 7 15 8.53 3.84

-dl <@ Y1 1 b’-dl o ¥ o 1 ¥ a1
AT 4-21 wnulad erlaawadriidwnlavesiauusazde g
nAla-awnds NseRutludfnn 05 (df =1, 22 = 3.84) ynde asuladnluningiu uau
Alineansusyuusuwuuddsulisiinnniduugldnldeeusu
WaNINTUNALNRFIUNTNARDINAILT Fadl
Ho @ dwiudeeniussuusuiuudidsuiisuuiiumls ddeend
g ldeausy
Hy @ dwuggeusussuudunuudidsuilauuuiumils duinnd
g ldeausy
= o [ o v Y aa 1 = a
giiuladnanisnaaaula-aunds vinlilddeasunieads nd1nfe Yias
auURFIU Hy wazgauTuaNNAgIU H; N9131ukpensusyuuaukuuBaTuiwuudsumle

= ! o ! U 1 a o o o QQdI L
JUNNII mu’aui{lmaamu 9Y1UULFAPYNNFANTEAU .05
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Fumaun1suFuud uasthsesdneszuudunuudiasude Tutumeudifudunon
mMsUfuuiisesnuszuuiuLuUdiafuiiinnunanisuseiiiusensu TnaideinanisUssiiiy
misam%’wmﬂﬁmmmLLaw:flﬁfj’mﬂmim Jenu fuseiiuiiaenndosiu nande e
WisuisuseRunsUssiduniseensuresfiderviguazdld aznuin fisavguasild
finsuszliuniseausulndlAesiuniwudseansam uazsunslianutiemaevesseuy
Tnofidenmalrinzuuuiulssansamanniian sesasnfesiunisiinig uagdunisl
AnutsvasvessrUuesiian Tuvasidliliazuuusuanuidnuazorsusivosldun
flan sosaaAesuUszANEI M LagsunslinnuTsmdevesssuutiosiian fauansly
P37 4-22

= a = Y} a o A v d' v o
A1919N 4-22 ﬂ'ﬁL‘UiEJ‘UWlEJ‘UiSWUﬂ']TUi%LNUﬂqﬁﬁJ@@JsUEﬂQWEﬁﬂ LLa%u@EJqu@sU@QQLSUEJTU']QJl

wagr LY
RUszIiy szAUNTUsEINIY szAUNTUsEINIY szAUNsUsEIEU
wniiga annidududui 2 Youiign
Aoy AuUsEENSA M AUNITUINN AUNSIA
ANNYIBLNERYRITYUY
Ak AuANNIEN AuUsEENSA M AUNSIA
wazesUnuRIR Y ANUFINROUDITTUY

nRaN1sUsEITIUNsERuT U U W guazild Inauddgyiu

U o
(%

sunslianutiemdevessyuu uiidesnnlusmAded §idelildoenuuunazsimunly
flugatanis vieesdusznevresszuuitunisliiautemaslasians vinlvina
nsussdivlusudlésuesuuunisUssduiosiigndlefieutududu q sgndlsiaugiteay
thraflddludufdlumstanlasssdmiussuuaiasuiioly




85

NANISWRAIUILATITINEINSUTTUUDLASUTILUUUSUALARNINA2INLANGS
Vo 1Y

suneudiludunoud 5 nisdweu (Delivering)  MNUATLTUIUNITHAIUD
golduas feseideuitonlad ddutuneuiifiunisiesed Ussliuna uazaguuna wiewvs
dalounainsveanudde Ae lasssndmsuszuvaidsulluuulsumlanmuanuunnmiaves
rzj:[,‘fjj (Framework for ADAPTive E-Learning System, ADAPT-ELS) m‘W‘ﬁ 4-55 U1LEUD
Tasssndnsussuudiasuiuuvdfumldmunnuuandsvesdld Teiteeduredunou
nsfmunszuuBidsuliwiazduneu museouiteilad TnsldununmAanssy (UML
Activity Diagram) Tunisiniaue ufiu uansnissndunisidesin wasiduuse wand
mMsfunsfiansnsaimieliviiAls Tuduvesinuuy uanshenseunun Uszneuse 8
Tuga (Mienszuiumsten) wumufildinauelineuntd mih27) uasdiudn 1 luga Ao
Tugatiewdesieyana (Personalised Help Module) wthilliarmdeimderliseyana
(nwansUsziiiunsseuiuresidenny uasdld) suduidu o Tuga uenaniéide
Usunstauelugaiomansy Tihaudmiuluganisidous Tugaou-neu wagluga
nsUsziiuna duandunmd 4-56 Tnsfilugameanigninauededulss euandvidiu
ifaularzihan3delld wiedidunsidedesenainnuided annsolilugamud vie
p19ufiu an vieAsuuawudllugaimanild
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Framework for Adaptive E-Learning System, ADAPT-ELS

Prototype

¥ ;
1 2 3
. ! ' [} 5 6
o Mteration 1__ e ——t s B
5 N @ T T 8 : 9
Requirements | 3 ;
qu | Iteration 2 : Design '
0 Engineering — e ] "
.ll i Moldel -
‘ Programming o — .
| lteration 3
Evaluation J*—P Maintenance } - ‘

A 4-55 lassswdmsusyuudiasutlauudsumilamunnuuansave sy

(Framework for Adaptive E-Learning System, ADAPT-ELS)
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Adaptive
Module

X

Student

|

User Interface Module

|

r

Personalised
Module

PN

‘P

Pedagogical Assessment Q&A
Module Module Module

Personalised
Help
Module

N

Domain
Module

o
Y a a

AT 4-56 FuuusEuUBETulauuUTuimlanuauuandsweld Ndiulunatiemie

Aldseumaa

Y
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Ol

un

a3U anUsneNa uasdalauauug

mMsaunszuudiasuislulszmalng dndvgajaluiinsfaunszuumsdans
oy szuumsashede uarmailisruuBidsuiehldasny avmnaus uasdniasgu
wnBei warfausiedinsihmadansusuianduastandussuud Bsutuuuuiomld
videfitenBoninszuudiasulauuuuiummnzudrinig udszuudsnaridefioindifudmou
ffow ilaifisuiusuiueenduiiviomaluladareufiumediionsfnuiiigniamuduun
miAdeiiauenadonnisiaunszuudiasuil el ingUszasdiflewmunduuuuarszuy
Funuudidsudauudiuildmuanuuaniavesld wasUszifiunseensuves]idoavy
wazlifiiseszuuiunuudiasudauudiuimldmuninuunndavefld Jaadldain
nsUsziunseensuihunldusuuse uwily wasdnauelulassssdmiunisiauissuy
dudsuiisuudsumlamunuunnsiiauegly

A3UnNaN1338

[
Yo A

nuamsIfondsil aunsaagUldsed
1. HansWRAIKUUSTUUBES T uuUS U lAnILALLAN ALYy fae
N1TYIUINTTUADUAITITE uagNTEUINNITALITeNF AT Fesideuitenlad vinld
fuuuiuszneuse 8 Tuga léuA
1.1, Tugadld vihwmihil AudeyaifendufiFeu ldud Je wwana sviagld
swiasinu deyan1siBous doyanisom-neu doyansusuifiuna Yeyaiieafunisuiui uay
Foyaiieafunsuuiasunndudiusi
1.2. Tugaidlemanse shndhil SaiudomanssiiagldlunaFounsaou
farfaouannanadnetuunld
1.3. Tuganisi3eud iwmhilfeadu  asdmuaguuuunsBeus  éun
nsspuieaulal N1ISHUTLUUALNY N1S58UIMEN1TEITIAAIEALDY kaNITITEUIAe
sy
1.4, Tugansusus viudhil Jiudsumsiaueiiondemaiauius
mudoyafiivlulugadld lneismsuiusnmiaueden femaiansdnauedoni
wuuUusadenisTditouls suguuuunsSeusiigBoudomnis Ao wanadem  dema
ity vidonmilavindu
1.5. Tuganisuduiudsuainundudiuia daniind U¥uusdanisdeen
URAAUSAURLDR19 9 1w @ swiadidnes Wudy

Y
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1.6. Tugagiusiouszany vinwinil drusieUszanuszrinsdieutuseuy

1.7. Tuganiu-noy miniliAgadu nsaina uagneuAay aungud
QR FLRIGH

1.8. TugansUszidiuna vimihdifediu msussidiusanisisouivesisou

2. wan1siawsruUsuLUUBasuisuulsuimldauanuuandswegly u
nsthrantsimuduuudesen Taglussuusunuudanduilsidumahenliiglesn 2
ngu uenmileangiFeuiianunsaldauszuudunuy fe faou uazdauaszuy defaeu
annsavmifivimsianisidemansy wenmvaeuanuivivesiiould Tuvmed
Hauasruvanusadanisansnisdilinussuy (aou uazdaow) wazdanisidomlunii
ndnvesszuL TavszuuiuLuUTianTutiuenanasinuanifdussuudunuudiasuis
dwiuiieuudn SulnuandRduniosdeairedednivgaou Aveliiaeuaansauins
fanisidlemnaiFeuslieuarsinia fiteiaussvudusuulasldnszuiunisiam
ol shesuleuitenled Tisuuuvaninenssumendnsfinaunausznitauuugnite-
wilte wazkuuldUayasiniu 2onwUUFIUTRLA BONLUULHURINTYINGIU kasiRIuITEUY
Funuusenwditesd dadunvidmiviaunivwenndiady iluldssuuduuuud
nsvhen Ysenauludelugatis 8 lugafildandumeunsimundiuuy
3. nansUszidiunssensuvesileivguasldnfiossuudunuudiasuds

wuuUsum Teglduuudoununsussliiunsesusuluuinngin 5 58U AMUnaNN15ves
AN wazUszendldnannisussdiugll 5 Useau lawn duanuidnuwazensualvesgld dnu
N15ATUAN ATUUTEENTAIN AIUNITINAMUYILLNGBUBITEUY kazAIUAIINEINNTAlY
n9i3oud wariad 2 Ussifiu 18ud funsims wasduaudnla fuadedl

3.1, Tnoswdidsrmgnisiumaluladatsaume s 8 vinu Tszdy
msuszdiumsoensuegluszdvainniian  wasfidegiimnuiiudoutaenadosiu (X =
4.44, SD. = 0.64) LLasLﬁ'aﬁmsmiwﬂé’mi{ﬁmmaﬂﬁ%LLuumiUizLﬁu LSYIAPURNN
azuuun1sUssdiuinnluos 1l duussansam (X = 4.63, SD. = 0.62) Funs
Y (X = 4.55, S.D. = 0.55) AuUN15AIUAL (X = 4.55, S.D. = 0.63) suaudla (X =
4.53, S.D. = 0.59) gnuANHANNTaluNSSELS (X = 4.48, SD. = 0.55) AMuANUIANLAL
915unlvely (X = 4.30, S.D. = 0.51) wagAmumsinnudieiievesssuy (X = 4.03,
S.D. = 0.79) MEwIu

3.2. Tnonmgldmdutindnu auzmaluladarsaumne 30 au Tiszdu
nmsUssiivegluseivunn waziUssiiulianuiiupeudianiiouiu (X = 4.17, S.D. = 0.69)
wazlefiarsansesuglilvnzuuunsusyiiiu Besdduanazuuunisussidugalun (u
Fad AuALIANLaYesUaveIdlY (X = 4.42, SD. = 0.56) suUseanznm (X = 4.14,
S.D. = 0.47) gupnuasalumsiseu; (X = 4.17, SD. = 0.68) fuA1IAIVAN (X =
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4.14,5D. = 0.70) suaadila (X = 4.11, SD. = 0.78) sun51ine (X = 4.09, SD. =
0.65) wagmunsliAuYILmieeIsEuy (X = 4.03, S.D. = 0.76)

3.3. WaN1IVAARUANNAZIU en1snaaeula-auals wull Iuludeensy
sruuAukuudidsuianuudiuiala duinnit Suiudldeensu egreddedfynieans
flsgdu 05

4. msimulasasedmiussuudiasutauudiuimlanuanuuansies
fld vidofiFondn Tasasns ADAPT-ELS  dufiudunougarieuesnszuiunisiauseniuas
Feszlouiseonlad fo dutunounisdmeu Taslasseiiiaundud iWulasemnues
nILUIUNTT TleBunetunauntsiaIsEUUBIATUTs Armduiussenitansruiuniavant
uarpsAUszNaUYaILUUTEUUBIATLTS FontsTdumunmAanssy Svludupouil 1 v
nsgvaums agldduuuunadng dumeudl 2 agldssuudunuy uasdunoud 3 Vilvilg
159379 ADAPT-ELS  wagdnnsansuszifiunseousu viligideuiialugadn 1 Tuga 1inly
Tushuuy Ae Tugathewmde JsagvimihiitiemderiSeuseynna vasgisouidaieuslu
szuufunuy uuwdandu 9 Tuga eghslsfnulugamaniannsognusu iu an vie
Wasuwlaufly puanumszauresdinlaseieszuuiuuuudiasuiuuuu il
Usegnaldau

anUsena

MnranisannIneiusiona 19l

nan153sedei 1 neWaunduuusTuUBIA Ul suuUTufldmuaauansng
Vo LY

HAN1TIENTHRILITILUUTEUUBES UL uuUTuflanuAuunns1eue gLy
shlldFuvuiivszneulude 8 Tuga léun Tugadld lwgaidomnansy Tugamaidons Tuga
MsUfui Tuganisufuiasuanufudius lugadiusieuszay luganu-neu wagluga
msUssdiuna dote 8 Tugaivhmithflenizvesiaies Fegfiasthmeisetluld annsoi
ffiunemunanside ey an viendsunuasudlalugamarils iemnunganly
sl eeduvuiifunsiiauemadennsiannssuudiasuiailijaulufingata
szuumsianmiaiilenn wieszuuadisde iissednafien uenandfuuuiiianiuisesty
pdnnsfigiouiiiitugiu anud Uszaunisal uazarmaulawsndneiu aaslédudion
nedeudiunnneiu Sellagtussuudiafuisifaundulusemelneg Sudnisiannlid
ANNENNNTALUNITUTUR ImﬁwLwﬂﬁﬁmiﬂ%’uﬁaﬁugﬁaamﬁ (Brusilovsky, 2000) latieny
1§ 1Uszyndld onfildu oydin ndududa (2553) ldvinsideiFesszuunsdanisbous
wuulsumneg tesnvsinseusonidu 3 szau Ao nguins nquiiunans waznauseu lagy
nsinAANaNsavestiniEey Ingldnguinisnevausstoaay (RT) wazn1sussunnen
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ANNENsa (0) menadsveauuduiulng (Bayesian Updating) as1seil dauUiing uae
Undng vasUssiiug (2554) TbiFesnmsesnuuuszuunsBouiiuuliumuumaluladiiv
A yasiley (2555)  lamundiwuuAanssunsiseumsaeuwuuUTuduaTeuy
Sumedidndetuneuingn Tnsussondlinguinisdouivesduiuaziunadn (Honey &
Mumford, 1992: 17-21 81afisluniinn ynsitley, 2555) ﬁLLﬂ\iﬁj\JllL%EJu Wy 4 wuu A 1n
Aan33u (Theorist) A ;EL‘%EJuﬁsuaumiL%ui Uszaunsallny 9 veunagyivassinassgn 1n
lnsmso (Reflector) Ao fi5vuiivoudn farsanlninses agnadiud nngued (Theorist) fio
diouiiveunsiSoud andmauiuazndnnisdng 9 wazarunsaldidesloaiiesdue
foiriaase imuazsald uazinUUR (Pragmatist) o fiSeuiiveunaaes asleufud lae
Anwnimgud uwada AldFuanmssenestunszuaunsBeuiamsaihujialdasmsels
#3uss Yosfiowa  uazAny (2558)  AdedesmswaununiGouseulal Fes mslday
sumefidnlaomaianisiFouduvudiummgivanuannsavesiniFeu Tnowamnde
mM3Bousd 3 ey memeianisaiteuldlifuternuviensufidunuaiiing léun sedu
i sefutunans wagseAuseu duiFeulussduinsgldsudeomuuuagudoninu §iFeuly
seiuUunasazldsuidemuuuussens woefiBoulusedudeunsldsudomuuuusses
waziliegrasenau

nan1s3dededl 2 wazwan1sidedeN 3 msWamiuazUszfiusTULAULLY
ddsullawuuuiuslamuanuuantsvasly

HANMIRRLITEUUAESUTsuuUTUflamuAuwAna1ave sl laainnisudisa
wuuszUdiasuiavuuiusldmunnunnssesdld faudenuiiewd daduniw
ansUsvuiladnines Mduvvanilnenssuuvugnine-iaietis uazsuuuunislidoya
srufu Induduwenwdindu Aflugansonguilsddunisinau 8 Tuganwdidiauely
fauuy Toud Tugadld Tugaiilomanss Tuganisidous Tuganisusus luganmsuiuiasy
aududui Tugadausioyszanuy Tugan-nou uazluganisUssidiuna muiildnaiud
rasu uaziilethszvudunuuluuszifiunanissensuangidervigy uasild Taldussiiu
msUszidiunssensuiildannmisuszgndvdnnisusziiugll wazvesiad wuin Tnesu
Adrmauarild Tinseenfussuufunuulussfuannfigauagszdumnmuddiv uags
AuAnifuAsudsaenadasiy wandlfifuiissuuiuuuiigideRmuntunudiuoy
aansadieatuayunsinnsSeunisaey fMeguuuuNs3euiiivainuans uazvannisie
paneffnuvlfuiafininUszgndld saedususzoudiasulddiauysaiundedu vl
Apuiuaninsiuldsudeyaiivmzay aenndostudiSouusazau deaenndosiuaise
vosdninne  Ressing (2553) ffiufunisusufvienisusumnglitusiuuianssy
nsBoufdmiungunntyanluanmwindenuuudidsuils unuszuudiasuiend Sespuy
Usznausneluga 7 Tuga 1éud 1) Tugadumesina (interface Module) simthitufdusiug
doansiudld 2) Tuganwwdasn (Multiple Intelligence Module) vihwthiteafunisiia
nguinydam wazsluuuianssunisBeusimnzausoauaimnsanimmam an
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Puungiseunungunmldym sensviuuunegeuinauaunsanimnldym 3) luga
AanssunsiBeul (Leaming Activities Module) vhwiiieafuAanssunisioud sy
wann1saeuvaIng 4) lean1suimsianisiseus (Learming Management System (LMS)
Module)  vhwmihiAgafunisuimsdnnisuniSeu wwuneaeugos uuuUssiduna uay
M3fum 5) lugaiadesile (Online Tools Module) siwthitatiuayunisiieusmeinissile
fivanniany 19U JULUUASAUNLA (Chat) nsEAMY1I (Web board) Ladasiiedum (Search
Engine) kagdia (Email) 6) luganisuSumunzianssy (Adaptive Activities Module) i
wihilu$uRanssunmisiFeuimunnuaiunsanadyy) uasnssmuanudieIn1svosisou
uaz 7) lugansinaey (Tracking Module) vimihiidamugiSou uaznseaulsigSoui
AanTsu laswamstdenuinisuiusmneannsadisligiseuiivssninmuasszaniun
nsvAInTIINIT3BudINTY uas mimmuﬂimuwLiauimmmwsaummumi‘m
Aanssunsiseus ‘mﬂ,‘mmLiaumaamqwﬁmqmmauawu uazanAdevesgeniod Fiing
(2555) mwwmiuwmmauguwﬂiumuumw‘[uiaaL’m Fesnnsdeansteyauaziadorne
poufiwes  InessuuUszyndldsusuuaniUnenssuiuugniuie-wieie  Useneulume 5
p9AUsENRU Ao MUUUMAN fluumsaeu fuuumsuium fuuunsuiuasuanudy
i wazduuudld Feidermnglivssiduszuulinnsueglusefuiunn ﬁgﬂﬁﬂuﬁ@%ﬂ
PunstiauekAYN1TBRNLUY WagAuNTUTURTeITEUUNIEEL] LLaumiaumaamqwﬁ
mansBeusluseiugann lnoazuuuedsnsvaaeundasoureanguinet s 2 nau gs
ninewsey Andufesas 87.67 uaz 87.42 muadu

namsiseden 4 mswaunlassedmSussuudiasuilawuuuiuialdany
AUUANANVDIR 1Y

NNANITRRLILATITEMSUTEUUBETUTwuuUTUAMlAnuAULANAIYeY
il vidolasasne ADAPT-ELS  vinlwldlassssfiosunsdunounstamssuudidsuiusias
Tumou muszifovitenlad edradudifu uarludiuvosinuvldinnsusuufniung
mMsUseidiumssensuvesiidemauazild deusznousmeluga 9 Tuga leud Tugadld
Tugaiomanss uganisdeus Tuganisuiui Tuganisusudsuanududau Tuga
drusioUszany luganu-neu luganisUszifiusa waglugatiomdeeyana (fufuaind
tausludnuy) dnandunnd 4-57 Tnsfilugaudrigminauedodulsy tiowandly
Fulugamaniannsognuiiu an viewdsuuaudluld damstiauslassns ADAPT-
ELS 4 azaeligiidoansthanddululdusslon anmnsadufiunsiaunssuudiduds
wuuUsumldegnaiissuu uasiidwudunounisdiiunsesedaiau Fsaonadoafunuie
187 wavAny (Maha way Ay, 2015) fitauensisosednsesisdmsusiasuiuuy
UFUfImenanni1ssInaseassAveinguau (Adaptive E-Learning  Framework  Crowd
Sourcing Approach) FalAses13Usenaudig @mn1svinay 7 du fie MuUUE@aeu (Teacher
Model)  vithilmilouduinensnszuiuns (Facilitator) Avsdagatiuayunsizous
SafufiFuaudu 9 (Peen) FLuumMIdansi3ou (Course Model) Ae adUsznauTivh
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wihitiauelassairsniaifen fnguszasduaznagnsnsSons fuvugiBou  (Leamer
Model) siwmthilifiuussansnmnsiseuivesiiSeu lasmdafaguuuunisiious (Leaming
Style)  volsEULAAzYAAa dIuTEUULULL (Recommender  System) FeUsznoaudie
osAUsEnavgosiiminfidansesesdninug (Filtering) InsTusgfudadofuiiaiuas
anunsainisioud esdusznoudesiiviminiuugii (Recommending) 1ngl#38 Content-
based Filtering waz Collaborative Filtering  wazasdusznaugosiivntisndsu
(Ranking)  TaefiansanangiSeudiildnwausadiondaiu drufnnung@ingsy (Behavior
Tracker)  viwihilunmsifivteyaiieaiugizoulaesnludd uasdfusuuuunmaiteuives
ALSEULAREIIY dunagnsn1sususa (Adaptive Strategy) T AAUANTS AR INAR L
nsUfua Tngdiaseideyaiidsnaindruivivifiuuil wazdrunsiiauenadns
seyARa (Personalised View (Interface) Model) Aoduivimihilidudrusioyszanuiy
Ai5ou uazuanamadns i Sounrazyaransu duaadlunnd 51 Gawansidenuin
Tasssaiideslinsdousifunisadeudaeyana (Personalised Learning Process) was
ansadenianssumsiFeusiunadwsidulunaaninats (Connecting the Educational

Activities with Realistic Outcomes) 9

g

Teacher model

o =

The course model ; :
Adaptive strategy

[‘@‘} o

Personalized view model
Learner model

: 5

(Interface)

0 —

Recommender system

=]

Behavior tracker

AN 5-1 IAsesedmSudidsuiiuuuiudmendnnissinasassAuengunu
(31 : https://prezi.com/hkéfmnvshktu/an-adaptive-e-learning-framework/)

dlofansanFeudisusynindasaing ADAPTELS Afiduwauntulumiaded
fulasesedmsudidsuilawuuySumniendnnissinasneassAreinguay asnudnlases
w2 lasedn  sduiiedreedeiu waellduiiisndnvaziansvoudaslageing
FauansransiIeuidieuluned 5-1
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Uszihuiieuies 159379 ADAPT-ELS Tasesedmivdiasuile
wuudsudala
AaEnanN1ITINES1eETIA
VDINHUAY

Wvanenside | taueniaidennisiaiurszuy | n1sldgluuunisiieuinissiy
diasudldluuszimalne 7laildss | a¥rsassdveanguan (ngudiFen)
lufinnsfaurszuunisdanis [1dunalnnisufudavesszuy
dom wagAnflafenuuanee | Bidsuds
LRNARE)

GNEERN Tuganld dufanungRngsy
Tupadlevansy MILUUNTIANISISEY
luganisiseus ALUUELSEY
lupanisuseiiiung
lugan1suuda dunagnsnIsUTU

Tuganisusudeunnnuiy
dudn

drunmsdnauenadnseyans

lupadiuseusyany

lupan1u-nou -
lunatiemdesgyana -

- AL UUEaDY

- dusyuuluzih

a a [V ] & 1Y) % av A
1NAITNN 5-1 ﬁ']ll'ﬁﬂ'f]ﬁ‘U']EJl@l’n Iﬂﬁ\'ﬁ'NVN 2 Qﬂ‘W@Ju’Wﬂ'ﬂEJL{]WWQJWEJﬂ'ﬁ'JQEJW

1 [y 1 I3 1 &
MNNY ’e]EJ'Nl‘ﬁﬂGﬂ']ﬂJIﬂ'ﬁx‘iﬁNVN 2

fdunedeaaaiu As d@unvinutinngfun1saaLAY

doyaieatugld duiliedesiudemaszuaznisinnisnFounisasuy dumsuiu way
drudeusraruuansnadninisuiufneyaaa wazdrududndnvalianzvesusas
1539519 Ingdnanualianzdmiulasesna ADAPT-ELS  laun diuau-nou (uganiu-nov)
Tngusegndldundnnisdousdionisiediony uaznguininiouivesugu wagdau
mMsthowmdeseyana (ugatemdessyana) Tuvaeilasasdmiudidsuiauulivi
shevdnmsinaisassaveinguau fsndnvalianne fie dausuvugasy Jeuensenuian
duudmsnmsieunisaou dsezmihiduineinsnszuiunis wagdrszuuwugih il
nagnsnIsUusadiammatnvans wardudouundelu warannsnnanisSeuivondiou
$miFounudu q wldlunisdanmsiFeus (Peer Tutoring) lét
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Jeaunsaagulainlasssnd msussuudidsuiwuuiumliddnazidulasess
ADAPT-ELS %381A593 198 M3 UBEs Uik uuUsuiinienann1ssiuaseassAvesngunu v1se
TAsesadmsudiasuduuuiuimty q aunsaadmadenlunisiaunssuudiasuid
LilgfisanAnisfmuiszuvudanisdeon widunisimuiszuudiasuieiiddeds
ATaANAsTeslSousasyana Gernuuaneial drasonudesnisteuivositou way
NaduVsTIARaINNTTUINN TS

VDLAUDLUY

PnuanSITeiile PRI RIG LI el
1. TaguawuglunmstimansIsgluly
1.1. @au150111lAT99196 1S USEUUBIaS Ut LU UUS U AR uAIUA DINTS
VoY Ftmunad T dunadenlunsiaunssuudiasuiild Tneausosiduianssy
AT Nduad audilddauslulasesnsd wieazUduUasuianssunisiaunle
ANUAUALLEL
12. gwnsauiiy an wieUsuilasussdusznavlusinuussuusiasudauuy
USusaldmuauuansnsesyls
1.3. anansnthszuufunuudidsuiauuuiuildmuniaunneiisosldd
Wanandkuussuusidsulawuudiuiildamuanuunnd1aveld luldlunsianisiseuy
msaeuld Tnefiusein vmsnnsibenn fmanu-neu waznsussiiuna
2. Sousuuzmelundmeld
Tumsvimisendaeld PR RTRIGLINT Fail
2.1. Msmdnns Open Adaptive Link snysannisifisdnlululuga
Usuimasianuy asvilisuuuunisususiiianududeunindedu lnefmueliasdimg
ndadlauduluadsdivaseduioa  (Multi-Dimensional  Linkbases, MDL)
(Longpradit, 2007) deaztelvdeyafianfuusfifeulusuuuuionssunsBouiivainvans
wazazylififounanuaulafiasFousunndeduld Tnslussuufuwuuannsoinm
feoifindedtmanuuuiud (Adaptive Link Assistant) Toivivthilasisdeminmadiali
s1eazdunfiniiy (Glossary Link  Type) Aamalian1sUTusINsatuayunIsIIngg
UssimmsiiinasAmadiluluion (Link Augmentatlon) Immaummaammmw
maqmmviwmmmmmamamL‘wumemﬂumamawu%m (Basic) mamamamum (Advanced)
Fawanslunnil 5-2
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OB ¥ )

Learning Management System
| PeondisedUnkAsisont LeamingPoge

Wedcome Chanon to Personalised Link Assistant.

‘Personalised Link Assistant
basic: al v
advanced: al v

(O |Resat]

Copyright@2011-2016, SCAAT Leaming Management System.

AT 5-2 %1 Personalised Link Assistant iawfiuasdtiiniadnlulunienans

2.2. N3YIANITTINAUsENINMEnnsaftaiuudusuadduanieldud
oa (Multi-Dimensional Linkbases, MDL) wazazkAu@ne (STEM Education) WL
Usgansnmlitunszuiunisiindedimadilulundienans (Link  Augmentation) Tu
lugaususa (Adaptive  Module) lnganunsafnualvdsAuiain STEM.  Multi-
Dimensional Linkbases (MDLs) agsilsifiSeuldsunnudifiniuasuiiunnasdlssnouny
Uselevtlvasasiindne

Adaptive Module R
“-.______________...-4

Link Service Technology

\m‘&ﬂ-ﬂ_‘/
—_—
“--.________________.../
—

Engineering

A
|

Proxy

_mo._J

Mathematics
MDL

Al 5-3 n15thudnn1s MDL 1nysannssauiivasiufng
(#31 : AnuUas Longpradit, 2007)
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2.3, nswaudesean1sitelasisnedimiudiaduis elatuayy
N1i3EUInaenTin (Lifelong  Leaning)  lagdmdnnisiseuinaentiinuiysunisiy
nstalugadi3eunasnTin (Lifelong Leamer Module) slugaiialddayaniniousves
diou fiAvsvswldainnineinsnisiSeuinarsundanasanarfigisouldaussuy
Biasuis vililugadSeunaentind Wulaludes 1 warssuvasidoyafiiururntnld
TumsihiaueguiuunsBeuiivannvaevilifndanedeunsSeusuuunaia (Dynamic
Learning Environment)

2.4, maysunisnuifeifundnnissinatisassduesnduau (Crowd
Sourcing) funsAumenoudmiunisiious wagmsuAtyvnisGouismiuves]iFeu
diluluganisGend agvinlisunuumaBeusiamumainvaieuindstu dninavdmaldaun
sonadugsmsIFouivesitou
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AEndiusiase
U9 Uszihuniseansu FLAUNTTOUTY
wndlgn | wn Uwnaw | tes | tdesiiga
(5) (4) (3) (2) (1)
anuEnuazarsualvasfly (Affect)
1| dldsdnaunauiudunisivjduiusiusezuy
AULUY
2 | svvuduwuulaiviligleddnduaulunisldanu
3 | fldfdfeansldszuusunuvetwiaiiles
4 | fdsesnsuuziliiiou vioauiinlday
5 | glgfianuianelalagsiudenisldeaussuy
AULUY
Ualsuauuy

n13AUAN (Control)

6 | sruusuluunauauesnsidenilaiduldiuyes
A
7 | fiFaansadudildnussuudunuuleiui
8 | {ldanu130AIuANNISYINIUYRITEUUAULUY
9 | glzdniidasrlunisvihnusuiussuusuiuy
10 | {lddanusiulalunisldnussuuduuy
LRIGIRIE

Usgansaw (Efficiency)

11 | szuudukuunauauasiatayatnil (Buws) o
9819390457

12 | szuuduwuuneuauesedayatiidl Bune) 1o
9E199NADY

13 | lugausazlugaaiuisavinaiulaniy
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D) Uszhunseausy SZAUNITYDNIU
wndiga | an Uunane | e | tesiign
(5) (4) (3) (2) 1)
ANURBINSVRNELY Lapgamnyay
14 |[lugaudazlugagruisavinarulaniy
ANURDINTVRIHLY laae1aliussdviann
15 | sruufunuuamsngaesuunglifiaugiu
wanAenule
SRIGUGIIE

AMuLEaD (Helpfulness)

16

lugawsazlugaiuszlevidagldaussuy
AULUY

17

lugausaglugayisligldlasuteyaifodnis
AL ENE

18

lugans 8 luga Pigduady atuayunisiseus
lusguusuluy

19 | szuusuiuuiszuutewiogldlunisldem

20 | szuvdumuuiimanIesdeyaiiifemenayinl
altlgala

dalsuauuy

ANENTTUNISISEUS (Learnability)

21 | maBouiitagldauszuusuuuuyildieg

22 |lugatia 8 Tuga Snthilnainuans wazaeli
A SsuuuumsGouiiunnsiy

23 | gldffanuuandrstuamnsniFouduasldou
szuulaunnsieiy

24 | gldanunsaiseusldaussuuduluy wazdl
Anutuglunslidanuls

25 | {ldAniszuusuuueiorFeus elday

JoLAUDLUY
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) Uszihuniseausu STAUNIYDUSU
wndiga | an Uunane | e | tesiign
(5) (4) 3) 2) (1)

n15UM19 (Navigation)

26 | nseadauRtuuI nutIutalUgednnunnile
Y995z UUAULUUYN A lududau

27 | w3nailauazluganig 9 luszuuduuuy gl
N5 wagliteyandlifenis

28 | dldaruisaldanuszuusuiuy Tnglinamis
(lost in hyperspace)

29 | gldnsruingldegnuvuslalussuuauiuy

30 | Wldarunsaiinnduduiagiiieldarussuy
suuy - lUdessesiamile

VDLEAUDUL

Aaud1la (Comprehension)

31 | dldinlauduniusivszuusuiuy

32 | Yeya tlon Ndnauslussuuduuuudl
ANHTALIY UAZANHUAI

33 | luganis 8 luga 9nUNAUDREIUMINTAN WAL
Whlalgdny

34 | gldinlatnguszasduaznisvinenuveslugaus
avluga

35 | gldinlansiiauenadnsiwansineiu iegly

Hfinasiumnsami

JoLauDLUY

VDU UAMYNYINUTLAUARZLIAINDULUUABUAY
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D) Uszhuniseausu STAUNITYBUSU

windlgn | wn | vwnane | dew | voesilge
(5) (4) (3) (2) (1)

ANusEnuazarsualvaadly (Affect)

1| dldsdnaunauiudunisiujduiusiuseuy
ALY

sruusuuullviiglasanduanlunislda

Hldsipenisldsruusiuiuuagsiailos

Hldsiosnisuugdilviliiou wseau3antdau

([P VLN

ya < ! 4
i lgiadnuianelalagsiudenisldaussuy
ALY

JoLaUDLUY

n13AuUAU (Control)

6 | STUUAULUUMBUANDINISENHINTULYIUUB

i

7 | dldansasumildaussuuiuiuulaviug

8 | dl¥anan3nAIuANNISYINIUYRITEUUAULUY

9 | dl¥sdniiBasylumshnunuiuszuuduiuy

10 | gldsanuiulalunisldanussuuaunuy
RIGIRIE

Usgansnn (Efficiency)

11 | syuuaukuunauauasiadayatndl (Buwm) 1o
9819590157

12 | szuvduwuuneuauessedayaiidl Bunn) 1o
9E199NADY

13 | lupausazlugagiuisavinaiulaniy
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D) Uszhunseausu FZAUNITYDNIU
wndiga | an Uwnae | tdew | tesiign
(5) (4) (3) (2) (1)
ANUABINTVDELY Lapgamsnzay
14 [lugaudazlugagruirsavinarulaniy
ANUABINSVRIELY Lapgeliusednann
15 | szuudunuvannsntiesuundlifaiugu
wan@nenule
SRIGHIGIIE

AMuYBLRae (Helpfulness)

16 | lugaunazlugaidsylovudagldauszuy
AULUY

17 | lugausazlugatelvglilasudoyadisosnis
e LlENe

18 | lugath 8 luga twduaiuy aduayunisFous
Tusguusuluy

19 | szuuduwuuilszuutiemaerldlunislda

20 | szuvsuuvuiimanioudeyaiifemenayyinla
Aldldanule

Ualauauue

ANENTTUNISIEUS (Learnability)

21

nsiseuinazldnuszuuduluuilang

22

lugavia 8 luga dvthivainviany uazyieli
Ald dsuuuumsiSeusnuansneiy

23 | gldffianuunndnstuansaiFouiiasldan
sruuldianeneiy

24 | gldanusaiseusldaussuuauiuy wazd
A lunslidanuls

25 | fldRninszuusunuuieioFeus elday

JoLAUDLUY
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19 Usziiuniseansu sTAUNTERUTU
wndign | wn | dwnans | fes | desiiga
(5) (4) (3) (2) (1)

n15UM18 (Navigation)
26 | msiadeudiluinanuimisludsdnntmils

YoesruUAuLUUTlahe lidudeu
27 | ineaflonazlugasine q lussuuduuuy delu

nsns waglideyadilddosns
28 | dldaruisaldaussuusunuy Tnglinamis

(lost in hyperspace)
29 | dldmsruigldegfishumidaluszuudunuy
30 | {ldawnsaiinauduineideldaiuszuy

funuy  lusszeznami
RIGIRIE

audla (Comprehension)

31 | gdldidnlauduniusiuszuusuiuy
32 [Yoya tiov Ndnausluszuudulyud

AUTALIU LATALEUATI

33

lugaris 8 Tuga gniiauesguvangau uas
Whlalade

34 | gldinladngusrasduaznisvinanuveslugas
azluga

35 | gléidlansiauenadnsiiunnsinsty efld
fpfmdsfiunnsneiy

Ualauauue

VOUDUAMYNYINUTLALAAZLIANDULULABUAY
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IMPLEMENTING MULTI-DIMENSIONAL LINK AUGMENTATION AND
STEM EDUCATION AS A MEANS OF LIFELONG LEARNING
MODELLING

Panchit Longpradit
School of Information and Communication Technology, University of Phayao (THAILAND)

Abstract

Thai students, for many generations, have been passive in their approach to studying and refied
heavily on teacher-led instructions. This s particularly true, even with the techmology-enhanced
leaming, where most systems hawve been developed and centred on one-time user stereotyping. This
inevitably aggravates the lack of students’ creativity and criginality problems. This paper presants an
adaptive e-leaming system, integrated with the concept of mult-dimensional linkbases (MDL) and
STEM education, to provide a means of lifelong leaming modeliing to help develop a change in a
student’s approach to leaming. The MDL concept has been adopted for personalfisation of the link
augmentation, allowing a different set of mult-dimensional links based on STEM education to be
available when leamers progress, instead of making finks visible at one fime. The paper reports on
details of the system, evaluation results, as well as future plans. It is argued that this system can
support both short-term and long-term leaming, and with the mult-dimensional link augmentation, it
would provide a more dynamic STEM leaming environment. The leaner model could then grow and
adapt according to the leamer’s progress; hence encouraging students to become more active and
creative.

Keywords: Muli-dimensional ink augmentation, STEM, lifelong leaming modediing.

1 INTRODUCTION

Technology-enhanced leaming has been one area where there has been & substantial amount of
research in Thailand. Recent work has been extended to cover areas such as blended leaming,
collaborative leaming and sharing, and the use of cloud computing to promote leaming. In addition,
adaptive hypermedia (AH) techniques [1] have been practically implemented fo sobve the one-size-fits-
all phenomenon with tradiional leaming applications and to provide a better leaming environment. A
vast array of studies, including [2], place an emphasis on adapiive contents other than adaptive links
by using leaming theores and principles as a way to leamer classification, for instance, using user
form filling, multiple-choice type of assessment, or multiple intelligences, as a way to classify users.
These systems, however, employ one-time user sterectyping and provide no means for the users to
change their profile adaptively as their leaming progresses. This tendency in Thai students to be
passive and rely heavily on teacherled instructions means they are unlikely to benefit from
educational applications developed that provide only static leaming activities with a one-time leamer
classification. Instead, a particular leamer model in cooperation with personalised leaming might be
mare beneficial.

To provide an altemative to the one-time-user classification and personalisation of links to promote
Thai students’ creafivity and orginality, this paper presents an implementation of a web-based
adaptive e-leaming system, integrated with multi-dimensional link augmentation, Science Technology
Engineering Mathematics (STEM) Education, and lifelong leaming modelling concepts. The system
developed provides a platform with leaming fools for students, as well as authoring fools for the
instructors. For leamers the platform provides iools that allow them o study both in exploratory and
sequential leaming fashions offering leaming and navigational tools, particulary the Personalisation
features where they can customise what they want to see in their leaming domain, the Personalised
Limk Assistant interface offering a personalised sets of augmented links from STEM Multi-Dimensional
Linkbase (MDL), the Guestion & Answer (Q&A) features allowing them fo search for information in a
goal-direcied manner, and the Student Feedback functionality providing the Facebook Like and Dislike
success. For developers the platform equips them with the authoring fools for Course management,
Q&A management, Assessment management, as well as fracking students' progress.

The paper is organised as follows. Seclion 2 describes the system including multi-dimensional link
augmentation, STEM education, and lifelong leaming modelling. Section 3 imtroduces the
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implementation of an adaptive e-leaming system. Section 4 explains the evaluation results of the
system developed. Finally, conclusions are drawn and potential future work is presented in Section 5.

2 BACKGROUND

The descrption of this work is centred on multi-dimensional Bnk augmentation, STEM education, and
lifelong leaming modelling. In this section, each of these disciplines is discussed.

2.1  Multi-dimension link augmentation

Mult-dimensional link augmentation has stemmed from [nk augmentation and multi-dimensional
linkbase. First, Link augmentation is defined as a technigue whereby extemnal links are inserted info a
technique whereby exfernal linkz are inserted directly info the body of a document [3]. It is the
integration of the Open Hypermedia and Adaplive Hypermedia, resulting in the technigue enabling
exising Web pages to be personalised with addiional links from linkbases, based on the user's
selection at runtime [4]. Second, a mult-dimensional linkbase (MOL) is & concept that describez a
gingle finkbase containing sets of links amnofated with metadafa, so thaf these links appear fo exist in
many different confextual dimensions at once, and when incorporating the MDL concept with a link
server (acting as a query interface and supplying finks on demand), it enables links o be conditionally
presented and personalised to the user, based on their individual profile. That is, the link server inseris
supplementary finks from the MDL on a web page dynamically in relation fo a user's dimensions and
their sub dimensions [4]. It is affirmed that the benefits of multi-dimensional ink augmentation concept
facilitates user's control over personalisation (adaptive hypermedia crificism) and solves some of the
link overload problem {open hypermedia disadvantage) [4].

2.2 STEM education

Science Technology Engineering Mathematics (STEM) education has recenfly become a major topic
of discussion and a fruitful area of research, not only in the United States, but also in other countries
such as Thailand. lts importance has been steered after the claim stating that the competitiveness of
the country is dependent on a strong educational programme that prepares shilled scientists and
engineers who are inventive and able to dewelop the innovations essential to the flourishing of the
country’s economy in this technological era [5). By definition, it refers to an inferdizciplinary approach
fo leaming that removes the fradifional bamier 2eparating the fowr disciplines of science, fechnology,
engineenng, and mathemafice and infegrates them into a realword, Agorous, and relevant leaming
experences for shedenfz [B] In practice, STEM education is often integrated with inquiry-based
leaming, project-based leaming and problem-based leaming.

2.3 Lifelong leaming modelling

Lifelong leaming (LLL) is refemred to applying all sfrategies to create opporfunities, formal or informal,
for people fo leam throughout their fe; it iz 3 conscious confinuous leaming process thal goes
throughout §fe and iz directed fowards providing bodh the individual needs and that of the relevant
community [l When it comes to technology-enhanced leaming, in order fo benefit the
individualisation and adaptation of leaming, the process of gatherng information about users,
regarded as leaming modelling. is essential. Each user interacts with the leaming tools provided in the
system and each system is designed to collect data about the individual users and uses this collected
information to build a leamer model (or a user profile). Typically static leamer model contains personal
information such as name, interest and preference, and their leaming status such as lessons visited
and lessons to be visited. To facilitate a lifelong leamer model, the system is required not only to
create an inifial user model, but also to make the most utilisation of leaming data gathered dynamically
and adaptively from diverse sources via the users' leaming, both short-term and long-term [BL

3 AN ADAPTIVE E-LEARNING SYSTEM

To implement multi-dimensional nk augmentation and STEM educafion as a means of lifelong
madefling. an adaptive e-leaming system (ADAPT-ELS). the integration between adaptive leaming
system and leaming management system, was developed based on the agile process model. This
section describes its system development process, architecture and implementation.
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System development process

The development process of ADAPT-ELS began with planning and the benchmarking of cument e-
leaming systems, folowed by agile iteration 1 involving requirements engineering and design,
resulting in the development of a conceptual model. The model shown is comprised of eight main
madules {the model can be adapted to contain any number of modules). Agile iteration 2 process was
concemed about the requirements engineering and design and implementation {programming) of the
prototype system. lieration 3 process encompassed the evaluation and maintenance of the prototype
system, resulting in the delivery of a complete system and framework. Fig. 1 illustrates all the
development processes.

3.2

CrarraeseTh for Adeptive CLanming Sertem (ADAFT-CLI
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Fig. 1: ADAPT-ELS development process

System architecture

The ADAPT-ELS adopied the client-server software architectural style and was implemented with
PHP scripting language based on its conceptual model, comprising eight main modules (Fig. 2), as
follows:

Domain module —providing instructional contents using the suthorng tool and working in
cooperation with Pedagogical, Q&A, and Assessment modules.

Student profile module —dealing with information about students such as mame, password,
leaming status, gquestions and answers postulated, leaming performance and personalisation.

User interfface module —functicning as the interactive medium between the student and the
systemn, and collaborating with the student profile module in conftrolling all interactions and
domain presentations.

Adaptive module —presenting adaptive comtemts by means of conditional text fragment
technigue in relation to the student profile module

Personalised module —offering contents based on student preference on instructional contents,
i.e. text only, image only, audic only, or altogether; text colours and sizes configuration; as well
as providing muiti-dimensional link augmentation.

Pedagogical module —administering student's blended leaming pathway, invohling online-
leaming, discovery-leaming, self-exploratory leaming, and enquiry-based leaming.

Question & Answer [Q8A) module —involving creafion of guestions and answers, where
questions were classified based on Bloom's Taxonomy.

Assessment module —evaluation of student's performance
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Fig. 2: ADAPT-ELS system architecture

3.3 System implementation
This section describes the system implementation as follows.
3.3.1 General system representation

Fig. 3 presents a Use Case diagram to represent the overall user's interaction with the system. The
system was developed to serve three categories of users, namely student, course developer and
administrator. First, the students can register and manage their account; select courses and be
presented with adaptive instructional contents based on their student profile; access to personalised
Q8&As where they can search for information; be provided with link augmentation from the STEM MDL
{which will be explained in section 3.3.3); perform course assessment and view the results; together
with configuring their leaming preferences. Second, the course developer can register, manage
courses and their instructional contents, work on Q&8As, create and view students’ assessment, and
track and monitor student's progress. Lastly, the adminisirator is dealt with management of
administrator, student, and course developer, as well as maintzining the look and feel of the system,
its general contents, and ensuring its up and running status. Fig. 4 exhibits the site map of the
ADAPT-ELS.

3.3.2 Adaptation of contents

The condifional text fragment of adaptive presentation technigue [9] was deployed as a means to
include or exclude fragmenis of texts, paragraphs, or pages, using if-else statements enabling
decisions to be made on what contents are to be displayed to the student based on their student
profile.

=7 if (Sdisplay_sty=1) echo "dass="art_bax1"; 7=
<7 if (Sdisplay_sty=2] echo "dass="ari_box2™. 7>
=7 if (Sdisplay_sty—3) echo "dass="art_box3™ 7>

3.3.3 Integration of multi-dimensional link augmentation and STEM education

The incorporation between the multi-dimensicnal ink augmentation and STEM education to provide a
means of lifelong leaming modelling refers to using STEM as contextual values stored in the single
finkbase (MDL), expressed as FOHM structures [10], and enabling the students to control the
augmented link personalisation. With this approach, the linkbase containing a set of STEM links
annctated with metadata based on the MDL concept is now regarded as STEM MDL. In addition,
based on [11], each referential ink (a link giving the user additional explanation about the parficular
topic) in the MDL represents a keyword as a link source and is conditionally tagged with one of the
particular STEM disciplines as context value, and in addition to this, there is another sub dimension
context value containing ‘basic’ and "advanced’. The link source can lead to a single destination or
multiple destinations. After the student has configured the Personalised Link Assistant interface (i.e.
choose one of the STEM subjects and the particular sub dimension for that chosen STEM) and clicked
on & navigation link (the keyword), the proxy locates these values and communicates with the link
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server [1Z]. The link server in tum obtains links matching the comesponding contextual values in the
linkbase and performs the filtering and discarding process. The remaining matching contextual links
will then be passed back to the prowy and the proxy completes the process by augmenting the links
into an existing page; as a result, the existing instructional content page offers augmented links at
runtime. In other words, the link server and the proxy process the multi-dimensional finks from the
STEM MDL and offer the links matching the student’s chosen preferences on demand.
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Fig. 3: Use Case diagram
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Fig. 4 ADAPT-ELS site map

To illustrate this using the example of a student configuring the Personalised Link Assistant interface
as Science and basic link. The instructional content page will be dynamically augmented with some
keywords, in this example, Digital data, data, and pixels. The keyword "Digital data” with the Science
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discipline and the level "basic’ would lead to one piece of information (one destination); and this same
keyword with the different level "advanced” will provide a link pointing to another piece of information
{amother destination). This scenario also produces similar results with other disciplines of STEM
education. One existing page can be augmented with finks from different contextual dimensions and
sub dimensions at one time. With this integration, the students would acquire conditionally
personalised referential finks in relation to their configuration, allowing the students to control what
they would like to see and leamn how their configuration seftings affect the information presented to
them. Fig. § presents the Personalised Link Assistant interface and its function and Fig. 6 exhibits the
cannection mechanism for the link interface and the STEM MDL.
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Fig. & The Connection between the Link Interface and the STEM MOL (modified [11])

334 Other ADAPT-ELS Screenshots
Examples of the system screenshots are shown in Fig. 7-8.
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Fig. 9: The Student Q&A page

4 EVALUATION RESULTS

The ADAFT-ELS was evaluated fo prove its usability; however, the recent integration of mult-
dimensional link augmentation and STEM education has yet to be assessed. This section therefore
merely reports the findings of the evsluation of ADAPT-ELS. Based on the Software Usability
Measurement Inventory (SUMI) [13], [14] and medified [11], the evaluation was performed by a set of
eight [T expert evaluators who were first infroduced to the system, followed by subjectively judging the
system indicafing their responses to each SUMI criteria on the form given. The criteria included Affect,
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Control, Efficiency, Helpfulness, Leamability, Mavigation, and Comprehension, all of which consisted
of five more guestions. Responses were coded as 1 (strongly disagree), 2 (disagree), 3 (neutral), 4

{agree), and 5 (strongly disagree) on a Likert scale. Table 1 illustrates the evaluation results.

Table 1: The ADAPT-ELS's Evaluafion results

Evaluation Criteria X s.0.
Affect 430 | 051
1. The user enjoyed interacting with the system. 425 0.66
2. The system was not confusing fo wse. 483 048
3. The userwanted to use the system on a reguiar basis. 4.25 043
4. The user would recommend this system fo his/ver colleagues. 4.25 043
5. Owerall the user was satisfied with the system. 413 0.23
Control 455 | 063
. The system responded to the choice of wser's functions. 433 0.70
7. The user could use the system straightaway. 450 0.50
B. The user could control the system. 483 0.70
0. The user had some degree of freedom to work with the system. 483 0.70
10._The user was confident in using the system. 483 048
Efficiency 463 | 062
11. The system responded to the user input quickly. 450 0.7
12. The system processed the user input accurately. 4.83 0.23
13. Each module functioned to fulfil the user's requirements appropriately. 4.83 0.23
14. Each module efficiently functioned to fulfil the user's requirements. 483 070
15. The system took account of user diferences. 435 .66
Helpfulness 403 | 079
16. The system was helpful in producing the results the user needed. 4.83 .70
17. The eight modules of the system helped the user to find what they needed. 413 .60
18. The eight modules of the system encouraged and supported keaming within the system. | 4.13 0.60
18. The system offered the Help system. 335 0.83
20. E system was equipped with sufficient guidance for the user fo proceed with the |  4.00 .50
Em.
Leamnability 448 | 055
21. Leaming to use the system was easy. 4.83 048
22, The eight modules of the system provided diverse functionality and helped the user [ 4.83 048
having different leaming activities.
23, Users with different backgrounds had no difficulty in leaming to use the system and [ 4.13 0.60
could use the system differenthy.
24, The user could leam how to wse the system and could become competant. 450 .50
25, The user strongly agreed that the system was easy to use. 450 .50
Navigation 4.55 0.55
28. Moving around from cne page io ancther was easy and uncomplicated. 475 043
27. The systemn tools and modules provided assistance i navigation and offered results (| 4.63 048
the user required.
28. The user could use the system without getting bost within the system. 4.83 048
28, The user knew where hefshe was in the system. 433 0.70
30. The user quickly became accustomed to the system after using it for a while. 4.33 048
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Comprehension 4.53 0.59
31. The userundersiood the interaction within the system. 450 | 050
32. The information was presented clearty and consistently. 475 | 043
33. The eight modules of the system were presented appropriately and it was easy to [ 4.83 048
understand how to use them.
3. The userundersiood the purpose and the funchionality of the eight modules. 483 | 070
35. The user undersiood the different results that the system gave to different users. 413 | 06D
Owverall 444 | 064

As can be seen in Table 1, the experts overall acceptance of the system was very high
(X=444 5.D.=0.64), and in descending order it was found that the highest score was the Efficiency,
followed by the Confrol and Mavigation attributes. The Helpfulness criteria yielded the lowest score. In
addition, the experts recommended the addition of diverse leaming activities and assessments, as
well as the possibility of incorporating the Personalised Help module into the model proposed to allow
for a better assistance and monitoring and tracking the individual student progress.

5 CONCLUSIONS AND FUTURE WORK

This paper presents how the integration of multi-dimensicnal link augmentation and STEM education
provides a means of lifzlong leaming modeling. The ADAPT-ELS was initially implemented as a web-
based e-leaming system providing an adaptive leaming system and a leaming management system.
Recently, the system has been developed to distribute augmented STEM links based on the MDL
concept, serving as an altemmative to the one-time-user classification and to promaote Thai students”
creativity and orginality by means of link personalisation. The system is delivered as a STEM leaming
platform that can encourage both shor-term leaming and long-term leaming. In the short-term, the
students can leam the instructional contents as they are presented, while over the longer term the
opportunity for system personalisafion and system adaptation is provided. In this regard, the student
profile module was first initialised and can grow and adapt according to the leaming progress the
student achieves. This way of user profiing allows for adapfivity rather tham one-fme user
steregtyping. Evaluation of the system was studied to confirm s usability, during which the eight
experts valued the system wery highly. Future work will be the enhancement of the student profile
madule and the pedagogical module fo make them capable of gatherng leaming data from varous
sources from the dynamic collaboration environment, as well as conducting a larger scale of empirical
study to endorse the usefulness of the STEM MDL and to approve that the STEM MDL would
unquestionably support the lifelong leaming modelling and hence truly encouraging the students to
become more active and creative.
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