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. szuunisaaunnelnartudedeiun (Print-Based Approach)
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2. Msiseunsaaunudaddnnsating (m - Learning)

2.1 MsBEeUMSaaUNIUINSAN %38 mobile - Learning (m-Learning)
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1. N13AA#D (Connectedness)
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2.1.7 gllLLU‘Uﬂiz‘U’mﬂﬁﬁElui m-Learning
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2.1.8 anwauzUad Mobile Technologies
Lifimalulagndawanysallaganizludiduies (None of technologies
. . . . Y v o a % Y Y o v ad
is particularly rich in itself) Apafin1sldsiniugeeainisresuangiseuld 3edem3snis

NANNAUNLNTEN (Lee, 2006) A

1. Feasibility fauiaian ngvinsa drmdnuun
2. Flexibility fianugangulunisiluldlundnauazaniun
3. Accessibility n 1% L1599 ® g8 31n Email, documents, Internet,

multimedia objects, LMSs, VOIP, GSM/GPRS, CDMA

[
=< =
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m-Learning Designs

N1390NWUY m-Learning U Lee (2006) l9lauslugn1509nkuy m-Leaming
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Trifonova (2002) lénaniismseenuuuumidey m-Leaming il
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2.2 NSANYILUUAIUANIA ubiquitous Learning %5 (u-Learning)
Usznause
1) MNUNRNIEUBY u-Learning

2) ANANWEYBY u-Learning

1) AMUNRUIBVDY u-Learning

Janet Fraser (2007 &19@lu 35gguanadng, 2551)na1331 u-Learning 1un1s
HANNAUAUYDY e-Learning U m-Learning {WhvaNg RS UANNNTASEUIMUNTEUIUNTTVRY
e-Learning Tnelaunsaififiusianios PC Aiflszuusdotnemialdaeuag|ians naunaly
fugunsaldu \wu PDA vise nsdwidetie 1Husy

Mark Weiser (1993 8198 4lu 35guduadng, 2551) lalid1duruves
ubiquitous Computing 1331 nu18fian1sysuINIsABNRIASIUNTU Physical World agsls
yauln mMavawdaaivlimaluladmeduniietesiunssluiinusesifu s
waluladrenfivnesuszan Mlalasinswaises (Microprocessors), nsénviadaudl, ndos
faneauazguUnsaldug siligiSeuannsadniunitou deyaarsaume annynuunnued

ansaldreuiiunesieuseiunieviwliinagegluiails

Wu Jungi et al. (2010 9198slu @n5Te anelaun wasWaan N3e8asId, 2558)

a al =

| | . & Y] a A a a v
na1791 u-Leaming Wunsiainsiseuslugduvuresdedineaniannsaseulanni yna
auauneIn1svesiseulagldaunsainnm Inslidnludeddiasesneuiiunes uviline
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MBangulunsBou annsadidsdeyaldodnamni WunsdansGounsaouid oy
guinans warlviaruddfutunuresiidou FannsBeuizuuuuifidouasaisnuiuagm
A3 larmenuLe

Fogen NIvUA (2555) lalinnunungues nMsiSeuluunaiunnim vuneds
MsEeuindanmutsdnlunnuism yanailugunlesndnuy (Leaming Object - LO) dauf
1 ARTusinen mnefs Inein1sididemsudania/dineneg auee warannzluusing
ey nieuduluanfeitunsediniaiiu (Synchronous and Asynchronous) Tu
dnwaieidumsdedyannlnsvia Angsuldensuiladdnientuviedinaiiu asafudi
Ubiquitology#3® Pakawantology.

QUBUNT LANNISALAS (2554) a1 TUINITIINNISSsuluanYMY

v
S a =<

e-Learning 117¢ u-Learning 4883111310 ubiquitous Learning 111884 A13158UINNATY
seuqiasn ngordenisaisdainaenlunisitnfinisiseuslaeg98ase vseseuiives
AL SEUTIULY A9t NISSEULUY u-Learing Asaunsasindulavni yna uazlaenniasedls

Tumsidhfansisens Ingluddaemegnsdnienaiereuiawmesasliy winunesiuiain

A A

Lﬂéa&uaauﬂ 191 Notebook, UMPC (Ultra Mobile PC), PDA (Personal Digital Assistant) 790
winmilefieussinnangg 1wy

WINTTY nysual wazUSvgyun dage (2553) laliAinununevesd1dn
ubiquitous Learning anefis MsiSounisasulunnvuyauvisnnail (Everywhere) wagnne
1381 (Every time)

<

unea §H93387 Uaviaan W3erased(2555) lalviafienuues u-Leaming %38
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u-Learning YN ubiquitous LearningEnvironment (ULE) Wunisdnaninuindeaunienis
BousliAnmadoudldvnuunnuis naseudannsofntuldvnna laefigunsaineufiomes
wanduedosdrunsanuazmnlunsidfunaasous

A3y uys (2556) Wdlenuueed1dn ubiquitous Learning %58 u-Learning
yinefe nsBeuianuynuinuiiinietieneuiiinesuanisdearsteyaamisnidonse
dygradunesidale ﬁgwizmwawé’@aunmuaﬂ%maimunmnmqﬂLm'a Tnensudndendeus
wandsudoyauanionniadoud awnsadidunsldliagunsaiussinmedeudifidanse

N1INNAARINAY 19U Mobile Phone, Smart Phone, Tablet #3aa1at3enlaindunisiseuslu



26

AN1NUWINABUNNNUNNIIL (ubiquitous Learning : ULE) n3et38nd1n15iseuidegnaly

(Pervasive or Omnipresent Education)

2) AUANYULYDY u-Learning
ng1 ygyu3ng wazauves dwny (2551)laesuneiiassuumalulagdniey
(Ubiquitous Technology)e1l111 ddnweuzdfny assoluil
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4. Uszansnmlunisdeuse ssuumsdeusewuuldanaduimladdglunisld
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Fatleg 3 Usziaw Léun

(1) TuganeNfimesiilesesiunisiiou 1 2 eaduszneudes
(1.1) \ilowmdn
(1.2) syuudnnismsisens
(2) lugarilelsirutiemdesunsiSeu
(3) lugaritelinsefuyanady
Stephen J.H. Yang (2006 814fi9lu wanssy wnvsud wazUsyytdusiilage,

o w

2553) UadudrAyues U-Learning g n158733U5UM (Context Aware) %QLﬂu'gUqumi
Uiduiussevinadi3ounaruinis feduieindudesssyiiondudnvuzvosuiungFou
(Learning Ontology)uaz USUN84u3NIg (Service Ontology) ludiuvasusunvasiseu laun
sURuUdINUARaYREiSEuldaAu 1Y ULUUdIuA GnSlunisidntietoya UhiuaIvedus
AzAU IALTDILAATAY BavADIUAITUSN1SYRILAaTAY d1uUSUNURIUSAS TauA Input,

Output, Waulun15liusnig waznan19liuinis WeusunmAeldudiSeukasusumaeaiy
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U3nnsasuiuanysaluds szuufindeniiagiendadunisitnuduiures 3 szuu éun
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(Adaptability)diseuazlasudoyanuainudeinisivedilvaiusaviinuaiunlasuteuning
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N159ANTSIS8UNITAOULUY u-Learning S1LTudpalinasdnaninuindeuls
aﬂuauumﬂ%auﬁuuu u-Learning (ubiquitous Learning Environment : ULE) AI8AT
Uszgnalinguinisiseusneuansamiad (Constructivism)id13iuiunseaniuy Aaen13ien
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1. lulasinsiwaiwes (Microprocessor) fiuniigai1udn (Menu) aggnilsaglu
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voImues Inedidues(Censonlun1snsivaevanuzvasiisou udrdsduilomiudaiSouniu

gunIainnm
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2. ULE Server Module Juip3asuaingdmsuszuuuimsdnnisiseunisaou
daiunsnensuazdenisfinw wiheniaseu awsatieasuasinnudilalitudisey
FIPMADHIIEU IATIUATADUA UL T UR U UN SINAMITDIHL S8

3. welulagiesotngliane 1wy Bluetooth, Wi-Fi Felimnumunzaulunisiuds
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Y

4. \Fuwes (Censonyimininsadunisadaulnd Lazan nwIndounuuIuy
VILIEU LieSuTanTuLIRIiTYY

Useild 1aadeUseiasy wavane (2555) a5uefitasalsenauves Ubiquitous
Computing dmsuiamiagnaimnssy SMEs nelunisidng Ubiquitous Network Society 11
AITENAUlAENITINSENAUNTBULNETEI5UNT U Ubiquitous Computing 111y FeUsenauy

v o & N« s = = ~
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1. UuwuUMIBBU3IBsEaUNSaluas Kolb (Kolb Experiential Learning Model)
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// — \\
Testing in new Observation and
situations {4} reflection {2}

\\ Forming abstract //

concepts {3}

ML Kolb Experiential Learning Model

fin: http://www.frontiersjournal.com/issues/vol8/images/vol8-08 montrose img 1.jpg
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4. Planning Pragmatist 1. Experiencing
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& they work

/\ Activist

Prefers dong and

Theorist expenencing
Wants to understand N
underlying reasons,
conceots, refabonshins
Reflector
3. Concludi Pbserves
ng and reflects 2. Reviewing

N

ANl 2Honey and Mumford Learning Model

fisn; http://www.clickdit.org/index.php/Learning Styles: Honey and Mumford's model
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WasungAnssududifianela Inefmuslinaeisvespziuunisvinnuraznisusznauianssy
Y a g.// J 4 a v 5 = a a
VDI HUTIMUARD T DL ALV INANITUTHIUNS UTEUNIMUA WuAB E, / E, = UszAnSamues

ATZUIUNIS/USLANTAINVDINAANS

5.4oyalvaj (Big Data)
Joyalvg) (Big Data) (3wd suanevign ,2560) Aeveyafinaaiazgnasnaluainyni

1%
=

wazAaenal nedayadsl USuiauinuneunieatazsinduisesq atayasivvilule
aINaeUsHITIAY ayaillaseasne (Structured Data) Wudeyadinsyuugiudeua vaua
A9lAT9a579 (Semi-Structured Data) Lu Gﬁ’a;ﬂamm XML (eXtensible Markup Language)uae

Uoyalilas9a3ng (Un-Structured Data) 1u Facebook, Twitter, Instagram Wag Youtubev3e
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Ta3a97n Sensor #199) IWuIATDINOALAIATRINTIVER UM INSIUABLLUawelan Wu
A

| A

Nndeyalivg NUTIIMLN danuvainuate asiiudunasaian vinliAnuselevd

o

=% o

sonsihluldoy Bsfideyaun Badulsslowd uiketoyalngFedndudesendomaluladiy
mMsuimImsdnifvuardnnisuszinanadeya iellduadwsgnies samsuaztndede gy
nituagdosannsniinnesitoyalnaludedn Wevhueniemanisaiowianld Wy ssuuns
USmsAudNRusiugne (Customer Relationship Management : CRM) Iagu3umenuanii
nsa¥unuiianelagegaliitugnén semafutegannaeanBonveannfinssunisdodudn
vosgnAnnaudeyadudi Tsanundn uazgansaunisiudesonnisdste dadudeyalng)
nduuismiwmaluladvesoyalunandiglunmsuimsiansdeya uasidoyamanduunin
mﬁmmzﬁuawﬁmﬂLLmIﬁumﬂ%’ﬁhmaqqﬂﬁﬂuﬂ%’%aGﬂ‘u Tnednaannsiasziluln
ffannsmainvinniseenuuuemsdaasunisveldasslegndanizsneyanaliuiniign
usiuguazgniian FaaziiiendeyagniundaiFes uianguiielinsizi audesnisgndn
spyARa uazvnensdLaINseTiwn fuaNdesnsuarawaLlave sgnA LAz AL
Fronsdstinsausnamieguesiivay luliuignduuuseyaradsivanduldihdeyalvyd
Usglownl
5.1 fuvasdoyalvg)

Yoyalwg) (Big Data) unanmannuaneiiun dslsundeyadedinuesulall (Social
Media) fayatn3es (Machine Data) v3edeyanisigsnssu (Transaction Data) léuA

5.1.1 Yeyadedenusaulatl (Social Mediahtulu 1 w19l fiFacebook Trjmulnan

(Post) Tamdusineqasumnala (Facebooklduiu 31.25 41U 4aA1 7 Twitter HgAu

&

A A

Tweets 48A111347,222 Fon27u7l Youtubediiau UpLoadediflednuiu 300 dle vie#
Instagram ﬁﬁgﬂuiwaﬁ(Post) sUnmdwu 48,611 U [7 staggering social media use by-the-
minute stats. [syuusoulatlidudu

5.1.2 Yoyalaiod(Machine Data) 19U Toyanianisunndainiadesiensisd
Aeufiames (Computed tomography : CT) W3aiA3asonassdfenauuivaniiin (Magnetic
Resonance Imaging :MRIialdlun1snsraniainufinunfveasnladinluauesuazdsn
\A3833iL0a(Global Positioning System : GPS)TiuAIfinduntaian aauil #iviinas
waeuiiluviliAndeyadiuiuumiaia 1§ vioindesvusyninuanseusuinlng (Large
Hadron Collider : LHC) w84 CERN #in@ndayananisnnassuszana 40 TeraBytes(10'2) 99

FJuridudu
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5.1.3 Yoyan191153n35% (Transaction Data) L4y §3Aan15v18Udn VI
mufiunisifefunidygdidnnseiind (E-Commerce) sunAnT aatandnning wdelseausngg
fifinsnszarsdudn aeuniudoyanisudn nsde/Aedududagsionts mAndudn S1uu
dudn S1urndudaunde WUl Amazon.com fgeauisuszan 1 Wudusenie aelu 1
lasunawesd 2011 w3eu3Em Domino Pizza luussmaansgewsn fueanisdsde 1 Srusds

galu 1 Yu Wusu

msSeuiiguiunsinvunadeyavseniig InAuTIn RN ines

38 YD YUA
1 KiloByte KB. 10°
1 MegaByte | MB. 10°
1 GigaByte | GB. 10°
1 TeraByte | TB. 10
1 PetaByte | PB. 10"
1 ExaByte EB. 108
1 ZettaByte | ZB. 10?!
1 YottaByte | YB. o2

INETIMENSUTEUsuAuNsInTwIndeyanIeviie inauTImneneuiiines
WuaMeun$i3es Avatar ianewdled 2009 Wunmeuasildareufiamesns@ing (Computer
Graphic : CG) wiolinn Fassansny waiouads Sohlvflawinresnmeunsussanas 160 GB.
Fenndiuldimuadoyalutlgtufinmuinuniudosy

¢ Jayalngy (Big Data) *** AzfoslluuIaniug 1 PetaByte (PB.) Fuly

5.2 adnwazvasdayalvel Ussnausig 4VIC laun

5.2.1 Volumemngfistoyaniuunaumena galassaindeyavesseuugiutoya
lannsadanuteyaldmeUsunadeyanunuisumemaifivsgloviimelutoyanldlunis
AndulanieviiuigaulInn NIBLNBNIENNITINUANUNITTINUEITNNINGINY 1Wudeyaves
eBay.com@silndavayadun (Data Warehouse) vu1aUszanay 90 PB.

5.2.2 Variety nungfistayaniiguuuuninnuvainuate laud suamislewmas
¥ ¥ =) ¥ dl U ¢ | A
Taya31nszuUgIuteya nedeyaaindedinusaulalidu Facebook, YouTube %38

Instagram
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5.2.3 Velocity mnefsdayaiidndssunaziidamniafinduoganass iwu deya
fiantuaninsdwindeudifigléfiududoyatssanameie doyanisiurinisaunu deya
nsdneniw 3dle videdeyanisdnides vieuinseitideyanisdetodud nsvuds uaznis
UIN196119°)

5.2.4 Veracity nungfstoyaniduninuais wivddsloyassunainunadeyany

al

avil viseauazvila FeazAeaiinisdnszidunariinsieiinteyalaiiaugnaeuiuguinian
5.2.5 Data Complexity vangfisn1sdan1steyawuuiaiudutougatieuin ade
T8YaTUIUNINUNY FULUUUANANTU LTINTUARDALIAT WazNuAaiuAdY defulened

nsrvIuMsWeNleayanie q warllsigiuiionsimneiiaryseaianadaya

Velocity
Data
Volume b Variety

Complexity

f

Veracity

AR 3 aVIC

NN 3 Lansnaanvazvesdayalng Usenaumie 4vViC laun Volume, Variety,

Velocity, Veracity wag Complexity

5.3 fregramrgauiiiimsuszgndlddeyalvnjuazuszauaudnialunisuims
wazdnan1stoyalng) 91U 2 nieau laun
5.3.1 UTEmanen1siu
5.3.1.1 Yyndy - nMsviauresuisnanenisiu fniiindnlunissessu
UBUANITLAUNNVDIELAYAITTIUIULNIN WuIeiuAIesdy WasuwasiunanIsiunig
gounuANa T wen eIty nsgiddunsyayme voundnauasosdundesaduswnsunis
dumaiiewdfianiy %ﬁxwazéfaqsaq%’uﬁﬂmmmqﬂﬁﬁwmumﬂ %q’[,umm%gaaaumm%amua

w¥ouq Aulunanfendu vlvszuusevausinufsinsatvas ldiiauulunisuszuiana
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wagdagiuuitvansnisiu fneTesduinliuinsuuuaisnisiusasendallow Cost
Airline) yilsinnsuiniseneg vl lisesiuvidenseungu wulsifiaududicluier duls
Hlaganslagvia vseflanasinen viliiAedymdlasansvsegnen Wildusnis

5.3.1.2 msundyn: vievanenisdulaiauwenndiedudimsuansnistu
ileuiynsinnisdoyauaruinisglaeas Instwenduisorunweiqu (Apache Hadoop)n
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nanlunsliuims Wumasssiulaungndn

5.3.2 159mg1u1a
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U3N153nn1stsanenuna Yeyaniae Yeyalse Yeuaen Yayaunnd Yoyausyifnissnw ey
soain wardeyalameuialuaie Wedthodriunisinemerunaluuiazads vidousiaslse
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5.3.2.2 MsuAdeyni : Ilsanervialawauinennandudinivlsaneuia
Tsmerunaluede fhsuazdaula Weuimsinnisteyauazuimsveslsmeivia Tnet
HaNAKITo1UNYEIU (Apache Hadoop) 11ltlun1sanfiun1svelsangIuts Wy nsal
Tsmegrunaluiniedenseuaquyng famdn arunsairdanwmsideudseiaguaelaniouiu
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nige agleaunsasuedenisivisunlasmuudunaulaviu saulufsaunsasenusnising

= ] = a
w38 TUsludusinge Wievenesuiuugsnavedlsaneuna

5.4 gandwasTun1siaseivazUszananadoyalg
Haqtugondurfuazusnduihsuaumnildinsimugendu i duwuy
oWALITLUULaNUYe5Y (Open SourceSoftware) wazwaWduwIsIBINIGsY (Commercial
Software)fisaasumsvieuuusngy fduvesneggendiaidau 4 gerduwaiililuns
Taswnavlszaianatoyalgy lawn
5.4.1 ganAwIse1U 819U (Apache Hadoop)luwasyaiizanunvvenduas

(https://hadoop.apache.org/) wanAuwIsnaAydmtaninisiuldiuunnlulssinanatoya

a

Ingjfe 819U(Hadoop) Wuwenduisuuulamugess(Open SourceSoftware) fiazvinta
nran8n1sUsEananalusruuIAdesRaNiamas LU UASALR o3 (Clusters) UsEnaUMBLAT DS
Aeufimasnane wiswdoudefuniuaiedeasane lnefndoswdtng (Server) viwing
PuANNsa wagnszaenululiiedosgnine (Clents) lusyuu Tnsdnwaznsviaunuy
1309187158031 Master U Slave Network Fan1siiudeyalunajsruiuninersazifudoya
wuUAalATead1e (Semi-Structured Data) w3813las9a513 (Unstructured Data)ildl wagiinun
Uszananauuagu Wlelildnadnsnsiauiismi

Uagduiivatgq missnuladigenduiseruvegy (Apache Hadoop) U
Ui%&mﬁﬂ“g oA Amazon Web Services, IBM, Pentaho, Microsoft, Oracle way DELL WJuduy

5.4.2 ganeLka5Hortonworkstduuesus nHortonworks (http://hortonworks.com/)ﬁ
Waru1gendwlIsinsuidsa (Framework) vod81Uidusiensne %qqiﬁaﬁuaqﬁ@’wﬁama

1%

gaWALITHaTUTNITNAIN15UelRNgnA1 (Technical Support 484 Hadoop)uaz U3y
nanaay luawsni glsduwazUszmeedeuisdiu InageniuasHortonworksazvindunining
d1503u v liRndeiety uarmuvedurfuuulemugeie(Open SourceSoftware) f¢ 16
szuuindafugn(suit) el azmnlumsiasavderiuaeeieg wazannsolfnuld

JagUuiivangq nureauldiigenduwisHortonworksldUssynald laun eBay,
SAMSUNG, Mercy, Expedia Wag Symantectlugu

5.4.3 g9 Huw1sClouderatduvosus¥nCloudera (http://www.cloudera.com/

=

products/apache-hadoop.html) LJuse W dul15i8an1d v d (Commercial Software) 9
UszananadeyalngjuusngulneuignCloudera In15uan nandmalaug 311U 2 dalaun
Cloudera's Distribution Hadoop(CDH) uag Cloudera Enterprise Tnefi COH Wuunanvodu

dwsun1snszanedeya NUsEnoumig 01Uwa1aU (Apache Hadoop) syuuuiludayaiuu
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n3¥18819U (Hadoop Distributed File System: HDFS) wuU3aa4 a1uUwwlel (Apache HIVE)
91U"LYNN (Apache Pig) 81U"w@AaN (Apache Sqoop) 81UMNLe@LUd (Apache HBase) 81
U181 (Apache Mahout)uaze1unagAuiles (Apache Zookeeper) Huduuananiss
a1u1se WaulaniaelalueygyinvesyalisonUnvsenduisaie @ Cloudera Enterprise
AelusunsuiiuszneumoynveswemiuIffnieg v83Cloudera vusgu Tnsfinnsatuanyy
yasumsiamuILarMIsenuuULenwalduis i ihedensldiuuuegu

Uagduiivateq mirgaulmigenduisCloudera luuszandld laun Northern
Trust, M & S, True, JP Morgan Chasellay Western Uniontdusu

5.4.4 goWAwas SAS 1Huvesusunuaanie SAS (http//www.sas.com/en us

/software/sas-hadoop.htmUF 1 1Aa1AgaNNkITLaEUTNITAIUNITIATIENVOYALTITIAT
(Business Analytics) felogu (Solution) 1Beuinnssun1eniunisiasizideyalvey (Big
a a a o

Data Analytics) @a1snsagleiiindszaniamlunisdedulavesgnendiudeyainiiuninsizv

Y

ag1vazideaLiiananausunananluiandungs lneusen SAS lanssniinfaulssloyy

wituusen1svesszuvagy (Hadoop) saudisensinisiiulavesnisidaulussuvaiguniland
N = ! ! - =i YP- g v & v !
\iugetuegesiailos ann1siszuuaguanunsaannisldnunlunsdaiudeyavunalvg uas
ausasendayaiieihuninsgdiliegnsnsinitssuunisiaiugiudeyawuui ewinli
Ionaansnnsuaialdinenninssuudus memaiinisusaiwingonswislogiusie

iiasesiumsihnuuuaguiiienauauewieesinsgsnaniteyavuinlvglunnanaivnssy 4

=

WANANIYILIUUITMTTANISToyaummavueguuaadesinluimsimsendeyalariu
HADAFUAIUITOLAAINAIATIE DU UEITIANS2

Uaqgduiivaneq viisaulaurgensduissas luussandly laun OTE, Cosmote,

The Bloor Group Wag FORRESTER.Uu#U
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