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Abstract

The PC is a major device that browsed the
e-learning contents in recent years and most contents
conform to PC-based. The specifications of mobile
devices are different. In order to develop e-learning
contents in several mobile devices, it should be
increased more complicated formalities. If the
e-learning contents for PC-based transform into other
mobile devices, it should be conveniently used
everywhere. It has be solved the problem that the
content developer repeatedly develops e-learning
contents of different devices.

This research is mainly developed system in
SCORM environment that transforming into the
e-learning contents for different devices. The system is
mainly transforming into e-learning content of
SCORM standard; it should be suitable for different
devices. The system has changed properly e-learning
content that according to the specifications of mobile
devices, including Personal Digital Assistant,
cell-phone, and tablets PC, etc. It should be read
e-learning contents in any time and any where;
approach to ubiquitous learning.

Keywords: mobile device, e-learning, SCORM.

R
penny(0107 @ gmail.com
P B UL R $ B IER AT
L A%

B R ey B A G FE IR > A B
TR EE W HETHER  BRELTEH
ERATHE Res th 3 BB LB A% R THY
HERX - L BAa% - e EER -~ g
BRI~ MNP REEA E - 5 FKAT
TR TRMNEE & G2HNE RG] BAA
RBANHLIFEC AR E > T A
Wik EATHOLERKX > LM EHRA—
Wt @3] o 4T 82 G L BAEAT R R B R PR S
W 5 PR 0BRSSl > RS E A B AL B
o I BHEE BT 40 BR[6] -

f£ 1999 4 > R. Mohan % 2% > {2 K 4t#4 8
S B0 R TR e R R o MR A R E 8
KELABRAKL-—ZGAMEE  RbL/ASH
A BAREE W IRBRIE > hoBiAb TR L EME
BIBAG R BAFIERT FAE8] » A oh > AR EHNE
A Feias B - N ESiea
% A P38 64 35 A8 X4 38 B 1B (Static Adaptation)[4] >
EFXAHH AR %SG SEE—GRRINEER
XA XEEENCRE P MBS AMNRBEE
B LB HEE ERENHBR > Bk
I AGKEEF GBI o R FERRKEH
3 2 2L XML(eXtensible Markup Language) % £ © &
W3C(World Wide Web)#1 5€ iy sk 69 4% 835 5 [10] ) —
18 XML X £ Fa4E B8 - BHEHBAEH
RAFE=ZIBRE - FBEE RE R 2 X v LA
XML(XML Parser) ~ # .1t XML(Well-Formed
XML) ~ Bxzs XML(Validates XML) * % % 89 45 &k
NEBEMN ZHRE 5 B R > AFF L XML 45 4
2RI -

BATMMEEHMANEER > $RAUPC AE
2EEBERIEABEN @ EHNLETHEEMNS
REAMHIEE SN PCo B E4TEE B o9HM N
BEREIERAFSAREZER > N EENG SR H
Ry~ B R KK E5EE 2B - javascript 3%
ERGEEATHEE 5 AARATHERRITE
EEABTHMSEHMERRAZRAEN B
FAEZRSEMHZEENE > £AFR% SCORM
KM NBEHBEAG BHEMERRBELE O R
TRTH ATHEE > THRSANZEIHMAR
2R URERRTE K E T Fheb4 848 Ha
N% - BATRANHABMAHMNELETHEELER
IR 6948 B A SR b3 [11] [12] » 4ok — A% ©

¥ RgEk AR+ EFENRAEG PR XIEASR RSN HIZL L FIE



&1 AWAELR

AaRg# % | Context-se | Designof | %4478
XEK % 4% | nsitive the [ 3§ 23
Content SCORM-b SCORM #
Representat | ased .,
ion for e-Learning ?ﬁ;}% 2
Static Environme ﬁﬁjﬁ"(i
Document nt for B 3)
Mobile
Carriers
SCORM 3%
&
B F T & A A
HAEE
SCORM %
&
{19 A A
5?
HRATH)
KEEZR ] & *
EaNR?
A Figin
SCORM # & & A
LES,
2. SCORM #& R i5 34

B2 E RO E NS Y TS muM
AL B — I PRIRE R S HAHAM B A%
AR FEMP2EHM I AR ERAT
i@ o Wb 1997 £ £ B3R G g A e B
4AHe#) ADL 3% > ]2 SCORM( Shareable Content
Object Reference Model )5 F XN EMF 447> £ B
B A FEAR S B B B A AT RT3 0 AR AE R BH AR BT
FHHSENZEER TABARABRNIPAHK
Ray B2 B8 12] HBAZRAEHMM AN RER T
7| %38 F K © B4E A M (reusable) : A7 B AE ) 892044
NERB AL EIRE > AR BHRETRE
ERER E2ERAAA - 5 IR4F M (accessible) :
ERERETRE BB AEENRMAR - &
3@ Pk (interoperable) © # At M 25 & 7T LA R F) 38 35
SR 0 AREHH R B ) S RY AR B8 R o AR bARE
ZiE M o mt A M(durable) : LB ALK TS Y
B M AR ELERTUMER ©

SCORM * # & 4 N % 3 & 4 A (Content
Aggregation Model > CAM)#v #4473 35 (Run Time
Environment > RTE) » % A3 % R B R A - &2
BV R BB A G E R L ERE > b —
Rl i3 BA o

2.1 FHAFZ RSB (CAM)
SCORM & # M N ERAEBAF » THRAE

# K (content model) ~ 22 & (metadata) ~ N & &
% (content packaging) ~ JIg F(sequencing) vg 18 &f 4y -

(1). M 244 K (content model)

A, M E E(Asset) A2 E RN ERARY
WX AFETHEIXF BA 55 R4
BEHH -

B. 7T 4 F#4t 7t (Sharable Content Object »
SCO) : — AR % E#AM B EFFm ) &%
% SCO > SCORM # SCO it f& ANty R
H o EAELEETHE AL THAL RG]
TEL - B SCO T BIATHEIERTE)
LEEEAAMER > MR EST
ST UHEEEEARREH - o

C. M A (Content Aggregation » CA) : P %
EowmAMK S EEE FRGe SCO RHEAM
BE) BRAomAs—BABAMEOHEE
0 TAEBREE MR RGN F
#e o ik K A AE A e 45

D. ¥ 5 F##t & & (Sharable Content Asset »
SCA): B—ERXFZEMHEMBEAEF RN E
4 k—1 SCO RE ey & » SCA &%
MP2EREEARMER > HRFR 0 2E
B3 A kgt SCA MR #AT o

(2). #»#F % #(metadata)

& ADL £# IMS ¢4 2 8 T R2EZEH
Frdl R RBORARER > 2R ZLER
(General) ~ 4 4 # #1(Life Cycle) ~ 222 %
# (Meta-Metadata) ~ #% #F (Technical) ~ # F
(Educational) ~ # #] (Rights) ~ B 14 (Relation) -
3 A% (Annotation) & % #8(Classification) > A7 H &)
P8R LARA BAMAIA 62 AE T

(3). M % & F(content packaging)

& B FEHM A BA R B A 0 KA
B —BERHEERTR MBEBRNELR
TR HEMBERET rE2HM S B L
FOLSEERFEREMEE
A. 2 8% B (manifest) : &K 2EEHM - R

REHE -ZLEER - RTFTE2EHFE - ik

BHEAEFHABEANRNL - HM &R

BAEE e B N B R sk B K

T2 BRI -

B. % #84% % (physical files) : & FRAF 5 A sbt
NELRFTAOHE REAINBEME -

(4). B A-(sequencing)

& IMS A4l &£ 69 IMS Simple Sequencing
Specification 2R FIERMEAHLENEH Z
AL M—ERTEHRE  HEEFEAHS
BBy RAXZENBZNZFIES 0 bR e
TR EEREEENTE > RTE—F
BERZEERETHEE THRPZEHAE -

2.2 BATHRHE(RTE)

SCORM BT R THMIUTEIL £ZBH
AR —EAR R BERF A% FHEE T



ERGBHH URERFNLEERAG T RITE
B FRpFBE G  BEHTEEL G =M
Fréam > 5l & - — ~ BE#Hl(launch) ; =~ JEA
#2 X,/ @ (Application Program Interface > API); = ~

% 42 48 (data model) © A F 4 B30 35 =B 4 ¢

(1).  ExEy# ! (launch)

MLV EEALT NGB A8 e F 8 R
) — 18428 T JR(k0 SCO ~ asset ~ & SCA) » &
BEEEREPEZRARA PN EES L -

(2). JFER XN @(API)

— LB ERETAGHHMNAEZI  BE
a4 — iR LRABTHERFEYER
BANE - FiBiEebfE X o (EIFHMERIKE
EARMER  FURELE EIE R HMEREEER
1F B -

(3). % kA 4a(data model)
HEKMPUTEBER TR OS5 L RHEH s B
FHE— MA@ EHAERER  LEREK
AR TLEBERKEREBHVWELERER
% o b THEARSE E BIRASH AR BB PR
HEEROHBZT & LFBAER -

. HMBE LAY
31 A%BEHBL R

A% £ F 3B MVC(Model-View-Controller)
FEHA] ) wE 1o RAMARMERZEA
BHAGUREMNG 2 =458 > Model : &3
RSB EN  SUTEMN R E Rk - mEF
REMYERAA DS ZEHEER - View : &
& #85~ Model &9 B H - bR B HER T
23R o Controller : 42 2L % Model + & ka4 44 5] -
PR AL PR 0 B R IF R FM > U4
Model E# L % 9FF -

# 5 MVC ¥ XAF AR RO MM LA %
¥R 4@ 2 4 Model ¥ L > ATHALRAR
g FARE L SCORM F &R > LR M
Learning Content & 4~ 5%, Asset ~ SCO ~ SCA ~ A &
Content Packaging * i #]f XML #igs N 5T H
Jo DA LA R bk 4 2 B &) B 14 - M Controller #9 T
RERAREHMNZHI > KRB Learning
Object & A XML #& X, X #F - 27 View 893 5> &
REEFRENATHEEL  BAFAREENINEZR

17 o
State Query State Change
Model

View Select

View Controller

1 MVCHEAR

Content Query Model Content Change
SCORM ZE &3R8

View Format Select Controlle:
TEEEE FRBAS EguE e |

2 AREBAR

32 AT M

AR X IR A MVC # X 2k 4,56 218
AAEH - ATREBMAKTIEAGERANETEER
£ > #9184 SCORMI1.3.2 BIIRAZ B ILIZIE -

HMBHRALAHEHRETE  BRRARFS
SCORM ##£Ff N ARE > LRt dieR
EXF -BA - SHEEYy > 2B ENTHEHE
oo EASTEHEE XML X R X L ZHAER R
BARATHE BRERERAKOHM AR - T 74t
MMM A GBS AR F NGB ko 3 e

IR R

SCORMAE & BATHAPYE

53HTSCORMERIZ T BL
D 5
MR J L

PREUMAE

RFRE || BREE

g2t
b

(HHSETF &
BEEXMLI

IHHHEI

BB

(D =

XSL

B3 A&%F#E

(1). A4 HH N A4
E %% & F 9 SCORM F &R A48 88 > o
¥ B4t SCORM R 46#4t JL3pAz ik 8 > AdT
# Asset ~ SCO ~ SCA Z Bty 7% o

(2). REHMANEHA
EERBER AN e SCO # ¥k 248 4 &
B et Asset BRI E U EHM 0 REXF ~
B A~ ZHBEIRy - BESREEENTHEEHR
B o

(3). A4 XML x4 X4
X ERSEB 4 SCORM #iH B H &



4 XML X#REFEEETH BN EZ T
A 12 XSL ZHRAARKRBRENITEHE E
BMEBRAR M EERT  REEARMEEFS
Z B E BIRARL T ARFE S XML & & XSL #
ﬁlo

4. fAREESE
TEREAEEFLALRBERIRA BT
HMIERL ARG BRAKFIGE EHLBEHE
XML X 4R K 0 2638 K B M N 2R £
UEKEFE -

33 2&%M%
331 ¥ MR ARBIR

SCORM 2R ZE XK THMBITEE £ 8
WmARE—EZ R FEAE A% EAHSE Tl
ER > RRAARRMEEERE A% PiTEE > &
FoFawl]l - ARARKEBBZALZEN
SCORM 3% 35 B 36 & & 3R A2 24 44 SCORM 4 #
zZ P AP BB 40 AR LR AT R R
SCORM ## > AEEALRE A 4L LA B2
# 5 B|TE47# SCORM F 43835 - LB E
BREANECEN #0 Asset~ SCO~ & CA 1
B 6,4 ) XML st 0 & 454 SCORM AZ £
ZYRNERAGBEHZHRE -

R b A HAM B A SRR R HMEREE
WER o B BB HAM LR HM A S F PR A
SCORM 33 » B BFERiE it e H M m 51785
ERBEZNE  RTHEEHEMBRESH > whE
50 HEp s BEd SCORM # 4 H B4l » RREZ
RAENS & BR¥E 4 2 SCORM 2RA2#H 4 F] 3 #8444 4
TEHMZA B 3 ZHMHMAKRELEEN
SCORM # # B IBIEZ T °

AR

77 SCORMAZHESRE

B 4 53 SCORM Z2£KkEHE

AR ELE

&

&
i
4

IR I E R

#37SCORV fE#EFRfE

FEEM NEET RN

‘

B S ##KAaRER

3.3.2 HM i X

S4B HM A e XML £ 348 F 0942 8K
<resource />&) href & P& F v E<file /> ¥ 5] R
32 o #yt<resource />F href /& M 7T sAE4F3% SCO
EMHKX > wB 6 #& imsmanifest.xml P R4 8
<resource />F74 & SCO #4414+ & - <resource/>
b gy <file/>a4 href /& P M % Lessonl.htm % & & &
3 Z BRATH M N BEAE B hr R 46 SCORM 7t
P& B o gbE Asset ~ SCO 2 Mlahfr BN -

<resource identifier="RESOURCE_LESSON1"
adlcp:scormType="asset" type="webcontent"
href="Lesson1.htm">

<file href="Lesson1.htm" />

<file href="images/EndOfLesson.gif" />

<file href="images/LessonTitlel.gif" />

<file href="images/headerside.gif" />

<file href="images/headertop.gif" />

<file href="images/interfacesmall.jpg" />

<file href="images/pssidebar.gif" />
</resource>

B 6

B 7 A2 imsmanifest.xml 3254 8> A £ &R
X A 445 A (Document Object Model » DOM)
XML X A4 & 2410 4 XML X 4% /& 2 DOM L >
12T % DOM & 7R XML Xt EHAE - %
A Microsoft XML Core Services (MSXML) #% 4
DOM &3 & & 4 %] XML X 44[7]° 4o B 7 £ DOM
4 4T XML ##A7i842 0 ot XML XS E
ARSIk 4 > 4% XML DOM Tree » £ ¢ Root
Element Bp 4% & X4 1 t94R & 25 > M XML X ¥
&9 Text ~ Attribute--- %} ] AR % R B 64 T & 25 »
3 /8 % Root Element ZF » 4kt K - 15 XML
P BT A — 18 T A 49 DOM Tree ©

imsmanifest.xml W& B £



@

<?xml version= ( ?>
XML Document

MSXML Library

DOM Tree
L Root Elemen
L Child Elemen
L Tex
L Child Elemen
L Tex

A
Reac Write
Access Access

v

Applicatior
or
Scripi

7 MSXML z DOM # £ ®

M 3% imsmanifest.xml #2 <resource/> P a4y <file/>
49 href /B M MW & Lessonl.htm ° & & & & #%
Lessonl.htm &4 html Z53% 8 £k 252
% BAXI X FEY > AR font tag 428y size
JBME 0 AT HIET o St XHF P size BHR S R
HBAE PG > ERNRINEBENXFLE
ASQWMEAHANE S 3 RZ 0 ZANEEHF
AERAZRI, - LB R REHER T &R
EEABRBERGE BRAEX S KN EE
HE%Z - DMEBARKEBHERTARBZIA - %
BRI AMRAE R~ KON E sk BB R EN
BBBOTHEREY  UHERNEZRAKZA -

333 M E 254K

EEBFRBEBEMANE  F XML #iB
XSL(Extensible Stylesheet Language)#k =, A & # X
P o 4T 35 i A& KAedh 3 A 3R B XML Xt > i
M XML X 2315 K > 4 8 - XSL 42442
AMEHE BT A 4 XML B & ¥ — e
Bk R ~ HBE TRV E 0 AR TR
FEHFT R RERBIER A B % XSLagtE A o
1B H T4 B4 XML X ¥ 6 Tk 2 304 8
BB PSR Bl RO RO NEER - BROME
F o RAARAKONBEZRAKALKAZ XML #is
(XSL Transformations » XSLT) » & ¥ XML X f4i% 1%
#R A7 25 (Parser)de 45 #E 3% g Source Tree » k4 XSLT
B ¥ @1k B8 XSL Style Sheet 454 F# 4 & Result
Tree 2RPEE L - RbEN T ZREX %3 5
AR (Template) R ¥ JE % f 5 E Ut 2R A > 4o
9-

O

XSt — )| =M
Processor

8 XSLimZH

\\3;
Datebase
- /

Styleshee!

<?xml version="1.0" encoding="utf-8" 7>
<xsl:stylesheet
xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform"
version="1.0" >
<xsl:output method="xml"
omit-xml-declaration="yes" indent="yes"/>
<xsl:template match="/">
<html>
<head>
<title>Template</title>
</head>
<body>
<xsl:apply-templates
select="manifest/resources/resource"/>
</body>
</html>
</xsl:template>
</xsl:stylesheet>

9 XSLT Style Sheet 3 & | &

334 ALK EHRAS

THEREAERAORBEENBESEES
SCORM #4185 > €& B 3 ZMERATHEER
BRABZBESREEE A %R A - MIME #
BE s BREM BB ANE  BERBALKX
EHMEEBIBROFERNBZZRAAAOK &
BB R E > FE 4k SCORM # it 2 £ 5
AHRNEETEREE -

4. EfTHX

THEERPHMBBRLASG ARAEERE ST L
TRRESHAERGEE > AR TIRFEZATATE
BB EERE > wBRRD - BEAEKX - EHE
KANE > BT ZRIXMHRANE > AL ATHIEZSA
CHEHMAE B g > E2REBILHER > BEF
H A BIE XA A BRRESTK B4 PDA(K
& HP3417 ~ % % JR & WINCE2003 ~ 2 % %
HTML) ~ PSP(# & PlayStation Portable ~ % # Rk &
2.6 ~ B % % HTML) ~ PHS(# & G1000 ~ 3% %
PDX) > 4o 10~ 11 ~12 -




£ 2 internet Explorer &t A% 12:53 €3
hittp://140.137. 131.23/WebSite2] | @

Jack and Nancy Lin and their two il
children, Susan and Paul, have just
arrived in Los Angeles, California. They
are going ta live in LA, for four years
while Mr, Lin works on a Ph.D. in
psychology at Azusa Pacific University.
Today the Lins are going house-
huntitg. They need to find an =
apartment near the university, They
start at the rental clearinghouse.
R - METOMER TN - RETRE
EEMMATET/E - BPTEEE AR L
I > SEEREARNER SR EAE IR A TR
RTINS -
SEHTREHENET - tifIREEE S
%@%MEE‘J’AE = i E L AR

#H TE ¢ ¥a ik

B 10 PDA @A 7$yBHH

411

B 11 PSPATHEE

\_

i PHS 13-2'

ack and Mancy
in and their il
o children,

B 12 PHS f7$ &%
5.4%

BREANEENENBTRNARR  EREH
HHBERE BTN HMAEHNTEZR - 7 ADL
Fe#13T SCORM #Z £ g9 & > & A FAedeft — A%
MEBEZ ~ DRAEAESE T L BA A ©REAT
YA E > {2 R & 548 SCORM #Z #3242 2% 3147 %
BB THEBETBNEHHMHNE -

B bR O3 45 5478 B 2 SCORM #
M is HRAEBSZRANPCHMNE &
MRECEENRTHEEZR ARG RES
SCORM 4 335 BURBIGHM 4 S B oh e
F o sbsh o Ik R 4F R4 SCORM # 44 > 18
SRR AT E A U4 0 AR ER HTML R %5 2538 » 48
XML 2% & x & XSL 234X > THBEE
BEERAL T RAEABKXNHUMANE - AR ELE
% % SCORM # MmN A 25 > Hbd A RLE
Z RT3k 0 p R4t T
. AN @ERARE BARARYLAT

AR EBEAESHANZEERNT EALEN

BEBRARALEARKLEEZH - Hb Rk RE %K

BT A BHERR R R R R A ATAE

EERMAZREHAMBELTH RS 2R

R B KB AEN BP0 RAELER

HFREBRERERZEN T o

2. HHMBBUAEXPIR LK B XL S EEE
KRB RE RO RLADFARFR > Btk
RN S BEE BB BREF T EEAN
XFHBRMASEIES T Hieh LA
RYHERABREERSES -

3. ATAHENESZT BehR P L EMER
e T2 XSLT # XML X 464 # ok B s34 > |
sbho fT3E R B AE 6 ok ok AT XML #4845 &
A —AEFA R TG o

2% UK

[1] ADL. (2006) SCORM Version 1.3 Application
Profile Working Draft 1.0. Available at:
http://www.adlnet.org

[2] Advanced Distributed Learning Initiative. (2006)
Sharable Content Object Reference Model: The
SCORM Overview. Available at:
http://www.adlnet.org

[3] Chan, T. W., Hue, C. W., Chou, C. Y., Tzeng, J.L.
(2001) Four spaces of network learning models.
Computers and Education, 37, pp.141-161.

[4] G. Kappel, W. Retschitzegger, W. Schwinger.
(2000) Modeling Customizable Web Applications -
A Requirement's Perspective. Proceedings of 2000
Kyoto International Conference on Digital
Libraries: Research and Practice, pp. 387-398.

[5] Harasim, L. (2000) Shift happens online education
as anew paradigm in learning. Internet and Higher
Education, 3, pp.41-61.

[6] Lehner, F. and Nosekabel, H. (2002) The Role Of
Mobile Devices In E-Learning-First Experiences
With A Wireless E-Learning Environment. In
Proceedings of the IEEE International Workshop
on Mobile and Wireless Technologies in Education,
Vaxjo, Sweden, pp.103.

[7] MSDN Library. (2006) MSXML DOM Concepts.
Available at: http://msdn.microsoft.com/library/

[8] R. Mohan, J. R. Smith, C. S. Li. (1999) Adapting
Multimedia Internet Content for Universal Access.
IEEE Transactions on Multimedia, Vol. 1, No. 1,
pp-104-114.

[9] T. Reenskaug. (1996) Working With Objects: The
OOram Software Engineering Method. Manning
Publications, Per Wold and Odd Arild Lehne.

[10] W3C. (2006) Available at: http://www.w3c.org

[11] William C. Chu, Y. W. Chen, J. N. Chen. (2004)
Context-sensitive  Content Representation for
Static Document. Proceedings of the 1lth
Asia-Pacific Software Engineering Conference, pp.
719- 725.

[12] FEAE -~ FpEA - 4EEBE- (2003) 24 SCORM
HEBRZITHREEAREERBEIAE -
WISCS 2003 #8385 4 4t-F & SN ZAREAL
LA G -




