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Nowadays, lots of Learning Content Management Systems (LCMSs) develop convenient
authoring tools to help instructors fulfill their learning contents which may include static
(powerpoint, word, pdf) and dynamic (video, audio) files, and then integrate these learning
contents to provide learners with diversiform displaying. However, most of LCMS pay attention
to develop systems based on desktop computer environments, rather than mobile devices.
Moreover, each learner has his/her own learning characteristic, and not all learners can study the
same learning source well. In view of it, this project develop a Context-Sensitive Middleware
(CSM) to transform the same learning contents to different mobile devices, optimize their
displaying format, adapt the learning source by each learner’s learning characteristic and make
the learning more efficient.
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3.1 SCORM

SCORM ( The Sharable Content Object Reference Model ) #_¢ ADL ( Advanced Distributed
Learning) ## dieh— 2% > HF E2 P hil & AR I KEEREEY "“F‘-*?F
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3.2 XML £ XSL
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3.3 MVC #»% (MVC Pattern)

Model
« Encapsulates application state
* Responds to state queries
» Exposes applicalion
functionality
* Nofifies views of changes

Controller

View Selection o .
+ Renders the models * Defines application behavior
» Requests updates from models 4 '-‘ﬁ:s‘llseé R‘cllons to
* Sends user gestures fo controller 1" 4" 4 1 1 1 | mode| Hp ates
+ Allows controller to select view = Selects view for response
\ + One for each functionality

mmmml)  Method Invocations
BB B Events
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Authoring Tool
Content Creation Interface

*  Teaching Material
*  Document

» Material Parser

CMS Content Storage
Content Assembly Interface ¢ Dushese
¢ QOreanizing, locating, and ' R\I'eb Storage
mapping the learning ¢ Management
ob 'Egsg b © WeblAP
M . Seilrching server
Publishing Learning Interface c
*  Course portal
* XML ateway
*  Element adaptation

Web Page layout
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Aok ks Ben o RI4c® 2 977 o & Authoring Tool &2 CSM & p 7 - B
Interface » 4 | 4-%+ 7 = = Client User - Authoring Tool #2 = Content Creation Interface %_%
Content Developer i¢ * »:& Content Developer ¥ 12 $hiE#c1; m CSM # e7Publishing Learning
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N Manager Locator
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Text Image ON
AN
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Extractor || Extractor XML

Controller
Authoring Tool CMS
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4] 3> % Content Developer % i% Content Creation Interface #-=+ ¢ %444 PDF ~
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Agent %k ji#47 (parse) # ik~ F R e A% o - kW FHI BheL AR ¥ F
g i et Learning Content Agent ¢ ¢ * Text Extractor £ Image Extractor #-i&-4 ~ % £7
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% XML 2 = = & {5 » Authoring Tool 42 ¢ Learning Content Agent ¢ 3= iz4- Asset 2 %
Content Manager * &2 - Content Manager i+ & 3 & 1 i* > — i £+ Learning Object
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The general fimetionality of EduVC, in others words
the generation of lessons, depends on the knowladge hase
stored in the "wirfual space . This approach is similar o
the standardization by 1EEE, in that the IEEE proposes the
use of knowledge library (knowledge library) responsible for

sequencing a lesson, while the actual compilation of the
lesson is done by a delivery componeny (see Figure 1),
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4.2.2. View Adaptor
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4.25. w2 EAI
Er3 A ArE R DB FEILH] 0 R B P K & M ¥ XSL > % 2>t Context Detector
5 BV T F Y gk pr o Context Detector ;EJ:".;K FEER RN 2 o PR
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§ ¥ 7 5 (Learning Activity) e 2 e ~ 2 47ie L B T - X2 R * gl TR REHER
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4.3.1. 2 % kb = (Learning Style)
Y el T e AR kAR BEF (DI B2AFAR QR EZ L5
a)%. QBT 2 % % BRC@)RFEEFWAR - F- BRREANEZ I FOBME S BAZ gas
"B EVHEY PR P AR AT AT TS Y K 6 7 e F
1‘“7%7%\4 g Y J‘m’?,;\i&n,—,ﬁg TRHEERFT LR - NPT R B~ ks II%I“.*_’
EIEEH L 4G il 4 > B REYFLF oS EY - FY R ¥ % 51 (ILS, Index of
Learnlng Styles) #_d 4476 1° 42 #7 %o = e > ’# 7«; Felder-Siverman #-74]ehe B AR K=
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LA EPAN <

43.1.1. # % =% (Learning Activity)
FoBEYEFGREE P BESEENE RS B ERE PG AR OF YR
E~ e~ 328 o APHEEEFL B2 g ¥ F#(Learning Activity) o i Siisdi
* ﬁ“rp g de o By gy i‘@‘ﬁ - BRETORER B PARROPE CBRRAM T
= T 2 NI T A =2 mj FEIER o R F LA FY ik B F (Learner
Characteristic Extractor)#r3 B~ 41 &k » & ® g 5 8 ¥ x> fi °
T gy B r"‘ﬁ%fé?“'lyr"ﬁﬂ\ FooTEEeg s i s TpEegd EEF'“f
-k KD EEY - PRUM S Y B %”imrﬁ” pE T AR TR
FW{J'WKF§%J°ﬂﬁ’*MW£ﬁ’ PR CR s NS S
> % 3E7E % (Question Act|V|ty) LA ol NE R UGl S s R
> KALE B (Answer Activity): st E B FREE FFR S B RITE B RaA N F
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43.1.2. 8% #Fucdy?~ % (Learner Characteristic Extractor)

FEVFERREY > CATR R BRIE L DY FEE o Y PP F (Learner
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BAFEAA S UERPE A e S FILBEE Y FXDEY By B0 F A
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I <LearnerProfile Type = “Act / Int / Vis / Seq’>

2 <Course Name = “Data Structure”>>

3 <Chapter Name = “Queue” No = “47>

4 <Slide No = “6">

5 <DateTime>2004-06-25 03:28:43</DateTime>

6 <Question>

7 First in. first out

8 <DateTime>...</DateTime>

9 <Answer ref = “Forum” src = “http://......7>

10 <From>Expert 1</From=>

11 <Content> First in, first out means...</Content>

12 <Click 1s = “True” Num = 27>

13 <DateTime>2004-06-25 03:50:12</DateTime>
14 <DateTime>2004-06-25 04:30:16</DateTime>
15 </Answer>

16 </Question=>

17 <Link>

18 <Keyword Name = “Stack” ref = “http://..”>

19 <Click 1s = “True” Num = 1" >

20 <DateTime>2004-06-25 04:20:16</DateT1me>
21 </Keyword>

22 <ChapterRelate ret = “http://..”>

23 <Click 1s = “True” Num = 17>

24 <DateTime>2004-06-25 04:44:28</DateT1ume>
25 </ChapterRate>

26 </Link>

27 </Slide>

28 </Chapter>

29  </Course>

30 </LearnerProfile>

W13, B ¥ FXE ¥ $elgc & ol

4.32.  F #4745 42 (Data Mining Process)

R &43LE APET e R EY R REEY ER RS- BREOTY Fik
FHE Jfd 7 QU T FHRAERSKE D EFRHRE ALY F ok -
PRBAFL NI EEEL T APTUSNG R RDEY 23 KT
PR EPRER s A FY PN GG FBOER e L F o AP R TR TSR R
BE g Y S R Y RO
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4321 FH#w R eIL % (Data Preprocess)

FA S FRTHRIEEAFTEEARTER - PR FY Flke 2 ¥ iﬁ"‘fﬂ
LR OFHL S doE SN Fm S o ko APARA R PR Y BEI GRS o B 5
LV I=(QALRREAT R F- BEHFANDELT T UT 3Nk A T
> Q={01,02 05 ..., Om} > O 7 FAZFS > # ¢ 1<j<m;

> A={ajaya3,..,am}’>q 27 FxRFEHF > H? 1<j<m;
> L:{ll,lz, |3,... k}’lj Z\’l’@ p’r':v » Ho# 1SjSk,
> R={r,rrs ..., rpporEskiLEd > B9 1<j<po

F%}%ILS&%;%; T REF e AEY R AR NP H* LS= (LS, LSy LSs, LSy k £ 7 &
Y h# > HeLS &7 inaREY R o

kO APRBEEYFEFFRA KBRS 2RV HDAFITH - FEOI R Y F
Y& ¥ E# B 7 Y ={(LSy, LSy, LSs, LSy), (Y1,t1), (yz,tz) y(Ynt) Pk & o B P yjel )
Gt 2y A R > @ 1<j<n o tja<tj > 2<j<n -

Lid Sequence
10 Act IntVis, Seq),(s,,1),(s,.10)(g,.15).(a,,22).(5,.25) }

{(

20 { (At Int Vis, Seq).(s,.4),(¢,,6).(a,.7).(5,.20),(s,,24) |

30 {(RALInt.Vis,Glo) (s, 3).(g, ( 7)(s, 1)) (5,.26).(¢,.28).(a,.29) }
1

40 Rfl, SenVeb,Glo)(s, 2).(¢,,3) (a,.3),(s,.14)7,.15).(5,.19) |

% 3. BAIFHROER -
ﬁiﬁﬁfﬁ'?éﬁ - [ ah :?%“H‘”Kg’ﬁ - BEAGER o ﬁLCMSﬁ”? e e %
FolF o ATITA DR w3 A0 LIdRE Y F D> A Jok 7 i jnsk il 2

43.22. F 7\ h’)iﬁfz#"i & % (Sequential Patterns Mining and Mining Result)

By Tl an- B CEBESXRAI|IFOTHT o F- BAEAFTHRAEZL
- BERHAEYEBERI AP FEENEEY BRI RET I pM e § Y+
Y g4 BAEPE > FRA-R 3LE B¢ (Question Activity) i 3 4 T o BACR AL S AR H Fp
HEAE LS A fRE L RRERT 0 ¥ K E s (Answer Activity)if € 3 4 o

hE - BEFRAYTREY EHEINEEFERTIEELE Do «’ﬁu\%“i I F Y IR
‘*'Kl’k"%(“]‘j“?{)‘l"kﬂl Do o TP FRFRORIV MR- PRH G R0 ETRE DY

A BRI E B 2 0 & 7 2 R w o1k eh Apriori[20] ~ PrefixSpan[21]

EE PG REREIRG TR P |-Apriori 11 % |-PrefixSpan ;& ¥ i#[19] - i{ 2.4+
¥HPL IR (TR o 35S PF E A T A 1%‘2‘,%7‘“5*&'3 R Ig & 71 4% %< (Time-Interval Sequential
Pattern)- 5 7 45 I PFR B IR & 5 4Rk A3 a0 £ |-Apriori 2 %2 |-PrefixSpan &
BiE o RO S Rd EY FERREIRERLT - FY P FT -“1%%““_* g s ki
Faeid o gt oh s BRI S P T AAREY R RAFEDE Y e o

r{oi{'\# ’J\
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4.3.3. 2 ¥ M % % it (Learning Content Description)
EAPATHRES 0 G 3F 5 hE Y K Ak SCORM a9k 3 ehe & - i it
A D D s DAY
BN o & P E Y KA 7 (T TR Bt BRI E G L ophir
Mo 5T REAJFLORHLIRDEY F > KHOP FAERRPEFY H P d>
%ﬁ%o%%%i’%ﬁﬂ¥%¥§?ﬁ§?ﬁaﬂ@%ﬁﬁ%%—%ﬁ@%’%@%ﬁ
*éiﬁﬁﬁéﬁﬁ;%@ﬁ%?ﬁaﬂﬁ%ﬁ@%ﬁ%ﬂ%%@%ﬁ%?@@ﬂmwh
NP ELCMSH* TR hRHM T AT F0 > EVY R EHES T &2 RP Y SRR k2
W QT HE T ERDL B AP NS S TP I 45 8 F42 - F1142 " Data Structure |
s AR RG] 0 B2 2 F5F ERH DA AR L B R TR AR LR T e
tF o 56 Af b FA(F e 8 "TQueue ;) o $8~12(7P F 205K F R ~5ER Y
MEGR A o lod P HFBENP T4 » DT RIZM/ME S o NPT R AEEH
(Question Activity)id # % 4 & %6 LB 5 o < 04 R L AR Mirstin, firstout. | - i
oAbl f B RREFARRM L o 200 DB Y H ¥ BEHLT " Stack ; g
BB FREY EFRMF BI-EY FN AR %Jl* R F R EEEE T

FTEVEEVIFOR KBV QT R F Y [Stacky hF A
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I <LearningContentDescription>

2 <Source>http://....</Source>

3 <Type>Computer Science</Type>

o <Instructor>Dr. Smith</Instructor>

5 <Course Name = “Data Structure™>

6 <Chapter Name = “Queue” No = “47>

7 <smil>....</smil>

8 <NumberInfo>

9 <shid>20</shid>

10 <:jﬁg:-> 5</fi gj:,

11 <tabl>6</tabl>

12 </NumberInfo>

13 <Slide No = 67>

14 <smul>....</smul>

15 Queueis....... ..

16 <extend>

17 <Question>First 1. first out</Question>

18 <Answer ref = “Forum” src = “http://.....7">

19 <From>Expert 1</From>

20 <Content> First 1n, first out means...</Content>
21 </Answer>

22 <Link>

23 <Keyword Name = “Stack™ ref = “http://..” >
24 <Click TotalNum = “60” IsImportant = “True”>
25 <Link>

26 <extend>

28 </Shde>

29 </Chapter=>

30 </Course>

31 </LearningContentDescription>

®114. " Data Structure ; A% sy i 4 & # b

4.3.4. g ¥ n 7 2% E(Learning Content Organizer)
g¥rz i%«%%ﬂ%%“ RN EEY P PR ERFORLEES R eEA g
PRV ERM - FEVERE-PRUF  EVY P FEFTERERHOREHF L2 0

HEYE - BV P FEREEDH iE@ﬁﬂ?ﬁa‘ifiﬁﬁﬁ”P*?°§i’v'ﬁé’éfu’#
AL A ehE ”Jﬁ'“””‘ I /}\ icH o SHAIRADEY FES R KM -V F
¥RFAERT S FY BE ORI R Rk o SR SR e AR B R K R
%k o N lF“iLCMS“T:}% EaR B RHTREDN - 5 - REPF TG FRFRET L
AR EY R BB FFRRREFTZIT o 5d 247~ 2 E Bitis o BY NET L e
6 E ERY FOF Y oY - R FV e TG EY 0 -
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