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IEEE 1484.11.1

IEEE Standard for Learning Technology—Data Model for Content
to Learning Management System Communication

PHEF R SRF Y REE 2%

A WM H-R R Lk e o O A

I‘IL Outline

= H5Data Model —
- iﬁa"Data Model?
— Data Modeltﬁf’&ﬁﬁfﬁ%ﬁ* a4
- LY
= §[ i Data Modelfi* #| <
— Data Model#[# 2
— Data Modelfiu=4f1? -

= Data ModelfBinding Hz¢ ——

Session 1
(IEEE 1484.11.1)

— XSD
— XML instance
= Data Model [ ffi *']? Session 2
— Data Model*SCORMi[t i (IEEE 1484.11.3)
— Example
T EETL 2 T TTY
II
iﬁ’ﬁ"JData Model?
AE-BU-T TEEITY;
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il Conceptual model diagram

IEEE 1484.11.1
Data Model for Content to Learning Management System Communication

Content
Hepository)
Leamer Dala

Learning

To support the
interchange of agreed
' n'ﬁ:‘f:‘.| upon data elements

. N /—-.“-.1__',.”—-— 7 and their values.

\ Object

Source: IEEE 1484.11.1 spec

AWM H-N R 4 A TS %1

.
III

Data Model%@fﬁﬁfﬁlﬁ'ﬁ% [=?

AWM H-N R A eSS %1

I‘ﬁ Content and LMS

37— [ : (monolithic)
Content S LMS- 11215 5]

= @ O

Source: CMU LSAL

AWM H-N R 6 A TS S %
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ﬁ'i Content and LMS (cont.)

S
Content Z=*LMS™ F", EE [(NRFER
Content Model

Talivary
System
Enntent

Source: CMU LSAL

TR i TEEITY
ﬁ'i Content and LMS (cont.)

7= (X : (Proprietary Content Model)
F"I Wity %P7 Content model / {L_%F“, T

==

\
‘Talivary’ #Dulreary
Gyrtarn Eyatarn
e

Source: CMU LSAL

TS ) EEEETY
ﬁ'i Content and LMS (cont.)

ZIPYFE : (Open Interoperability Standard)
&3 [ I Content Model

Source: CMU LSAL

AWM H-N R 9 A TS S %
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III

ﬁ%ﬁEI‘J'EJ%Data Model?

AWM H-N R A TS %1

ﬁi Role

SQ%&

Learning

Environment

&r TP

TR u EEEETE;
II1
Data Model#[#l s ?
TR EEEETE;
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III

Strategy for Standards Evolution

R&D

Concepts

Alcc
ARIADNE
Dublin Core
s

ALIC

Test-beds
Spec &
Consortia

Standard
Bodies

Prototypes

Reference Models
1 "Prototype 1
.Devsl'opmenté
Draft Technical  “SS¢55MeNS" 4 redited
Specifications Standards
B MR R 13 ¥R R KRR A

- H H
in Timeline

CMI :

Oct. 1993
AlCC
CMI001,Ver 1.0

Computer Managed Instruction

CMI001 : CMI Guidelines for Interoperability

April 2001,
AICC
CMIO001,Ver 3.5

Oct. 2000,
AlCC
CMI001,Ver 3.4

Sept. 2004,
IEEE 484.11.1

Oct. 2003,

|EEE P1484.11.1
Draft 3

AWM H-N R

14 R g ERA

i
III

Data Modelfv=Af1?

AWM H-N R

A TS S %
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I‘ﬁ Data Model

Description
(IEEE 1484.11.1)

Data Model

Binding
(IEEE 1484.11.3)

A -0 R R 16 L

I‘ﬁ Data Model

11 \H\»‘,“.r‘ﬁ{?ﬁ" 7 i _from_learner) //array(0..249) of comment_type
12 fp1d e
1.3 HA,i4fiE (completion_status) //completion_status_type

1.4 % w7 completion_threshold) //real(10,7) range(0..1)

1.5 555 (credit)  // state( credit , no_credit)

1.6 ¥VR[#L#145 % (data_model_version) //characterstring(iso-10646-1)
1.7 3% 7 (entry) //state( ab_initio , resume , _nil_)

‘l"ﬁ(cummentsjomflms) Ilarray(0..99) of comment_type

1.8 E&fjfl(exit)  //state( timeout , suspend, logout , normal , _nil_)

1.9.1 )l (id)

1.9.2 B (type)

1.9.3 | A1 ] (objectives_id)
1.9.4 4155 (time_stamp)
19571 ’,77-"\\ 117 (correct_responses)
1.9.6 "jifffi(weighting)

F1H 'Y (learner_response)

1.9 = fil(interactions)

i (result)
Hitl(latency)

Al -0 R R 17 A eSS %1

I‘ﬁ Data Model

1.10 J7E] (aunch_data)
111 521 H | ] (learner_id)
1.12 "}’}7 H £/7i(learner_name)

1131 ﬁ‘f, " (audio_level)

113 24 ﬁ:w[%[ 1132 ﬁ" F—,(Ianguage)
(learner_preference_data) 1.13.3 i

iffi'%; (delivery_speed)
&

(audio_captioning)

1134 ﬁ‘ﬁ 5

1.14 A (lesson_status)

1.15 f# f¢{(location)

1.16 & - [ (max_time_allowed)
1.17 #i (mode)

1.18.1 )|l {(id)
1.18.2 53 §r(score)
1.18.3 J}4ji(status)

1.18 [ {2 (objectives) 1.18.43%"4, §j{| £l (progress_measure)
1.18.5 3£ A5f4i%(completion_status)
1.18.6 At iz _status)

1187 1F‘y¢(descnpuon)

G S 18 L
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I‘ﬁ Data Model

# 3Bl (progress_measure)

1.20 TRl M 15 73 e (raw_passing_score)

12148 Uﬁ‘,/‘}y'((scaled |_passing_score)
1.22 53 E¢(score)

1.23 ;&“\')Lﬁ [t](session_time)

1.24 5]y Rfi%(success status)

1.25 7%
1.26 LH] ]| ‘um("(time,limit,aclion)
1.27 2 #1514 (total_time)

suspend_data)

A -0 R R 18 A TS %1

I‘ﬁ Data Model

111 ’F"‘ﬁ(wmment)

11 ;‘1‘, i) (comment type) 1.1.2 ¥/ (location)

113 [ i(time stamp)

1.2 HAINE
1.3 PF| 1% (data time type)

= (completion status type) //state( completed , incomplete , not_attempted , unknown )

14 ﬁ”‘j #]:* (language type)

s N ~ . l 15 l,i‘” \(language)
1.5 A f]15]* (localized string type) I

1.5.2 4 l{(string)

1.6 530|775 (long identifier type)

1.7 324 [ E1 ] (progress measure)

18.1 fuffi(raw)

1.82 fit |- (min)

1.8 53 EJy ] (score type)
1.8.3 fit(max)

1.8.4 7% (scaled)

1.9 i#i | {T%1=" (short identifier type)

1105 TP

¥ (success status type)

Al -0 R R 2 A eSS %1

i
III

Example ..

G S A TS S %
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.
III

learner name

gy —F,' % #(Learner name)
(1) #£& (Synopsis)
learner_name :

localized_string_type(250),....."

1/ the parameter value is the SPM
@#

rmE =% § 373 (Localized string type)

(1) & (Synopsis)

type localized_string_type(length) =
record

(

language :

|.Jlanguage_type,

string :
characterstring(iso-10646-1),
/I SPM: the length parameter

BE o MEERG B AEY L )
et AR AE S A RE fRT . H 2) 45 it
! e =R RE LR
P inF B A AR A & 56251
4 4 6.25.24 o
B WM MK R 22 L

“m3%3 #7) (Language type)

learner name

(1) ¥%& (Synopsis)

type language_type =
characterstring(iso-646),
/I SPM: 250 characters

@) &

FAUL-BF AP e 70T
% #5 (language code) & 35
CTERES R F AR E
(subcode)

#
k]

223

So..

Learner name :

« language = en-us

e string = John

Al -0 R R

A eSS %1

i
III

Comments from Learner

= 3 & $%4%(Comments from o W3 3 55 (Comment type)
learner) ’ (1) $%& (Synopsis)
(1)=& (Synopsis) type comment_type =
record
Commons_from_learner : (
Array(0...249) of comment type--“"‘x comment :

(2 &
P AR Ed B KR
(Comments from learner)m % » %

6.2.14 ¢ & 7 =HAT
(comment_type) -
# % (Note) :

S g MR e
TS feh e ki

TEY LR A

localized_string_type(4000),

1/ the parameter value is the SPM
location :
characterstring(iso-10646-1),

/I SPM: 1000 characters

time_stamp :

_.-date_time_type,

(2) 45 it

OTRET A T A2 i o TR
P e - B (SR ¥6.21.15)
B33 47 3] (comment_type) 2. fe ik T3
%6.2.1.15% 1 %6.21.3% -

|

=

E
2
B

G S

A TS S %
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ﬁ"i comments from learner

"'.’;f #Lp# 2 48 7] (Data time type)
(1) #£& (Synopsis)

type date_time_type =
time(second,10,0),

Al R R ) e o 0 TR R
AR T T E RN

So..
Comments from learner:
e comment

- language = en-us

£70.014) ehit FE B o
- string = my comments
* location = line2
* time stamp
=2007/11/01,18:30:20
B WM M- R 5 L

.
III

Q&A

Al -0 R R

A eSS %1

i
III

i B

BB (2B~

G S

A TS S %
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IEEE 1484.11.3

IEEE Standard for Learning Technology— Extensible Markup
Language (XML) Schema Binding for Data Model for Content
Object Communication

SaEEgles bn s AN R
W 51

LEMLESS & LA EE S 5

)

-
-
=l

Outline

= 25 Data Model
-y ,‘”‘Data Model?
— Data Model !5 fj7 'P%J'[};Uﬁ,ﬁ‘?ﬂ‘? e

= g AR )
N | o Session 1

" AR Data MOdelﬂ\“ ]C‘I (IEEE 1484.11.1)
— Data Model[#[#! 4?2

— Data Model[iy = 4f1?
= Data ModelfuBinding *,7¢
— XSD
— XML instance
= Data Model [ ffi ™ |?
— Data ModeT%ESCORMFIfJIéTgJ i
— Example

Session 2
(IEEE 1484.11.3)

LEMLESS S LA EE S 5

VN

11

Data Model Binding

LEMLESS S LA EET S 5
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ﬁ"i Problem Example

Learner name :
« language = en-us

« string = John

CASE 1 CASE 2

<learnerName> <learnerName lang="en-us">
<language>en-us</language> <string=>John</string>
<string=>John</string> </learnerName>

</learnerName>

CASE 3

<learnerName lang="en-us”">John</learnerName>

A -0 R R A TS %1

.
III

XML_ =
——| XML Instance

Name space:
http://Itsc.ieee.org/xsd/1484_11_3

Al -0 R R A eSS %1

111 Bindin g
<xs:element name="commentsFromLearner"> XSD
<xs:annotation>
<xs:documentation xml:lang="en">
Implements Clause 6.1.1: Comments from learner
</xs:documentation>

</xs:annotation>
<xs:complexType>

<xs:sequence>

<xs:element name="commentFromLearner" type="commentType"
minOccurs="0" maxOccurs="unbounded"/>

</xs:sequence>

<xs:attribute name="collectionType" fixed="array"/>

<xs:attribute name="spm" fixed="250"/>

</xs:complexType>

</xs:element> .. XML Instance

<commentsFromLearner>

<commentFromLearner>
<comment lang="en-us">Having a good time</comment>

<location>Somewhere</location>
<timeStamp>2005-10-17T09:30:47- 05:00</timeStamp>
</commentFromLearner>
</commentsFromLearner>
B WM M- R A TS S %
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III

Data Model§[Ifff fj ' ?

A -0 R R A TS %1

ﬁi Think

Data Model j:LI jiz (] — =95 ?

A WM - B EST S S %1
. H H
i Proprietary Solutions
Proprietary solutions may work fine as . i(nﬂten?}
long as you can stay with the same
system. M et
fit

Content stops working
when you try to migrate to other @
systems

anather no

LMS fit

G S A TS S %
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III

Data Mode@SCORMEU%{f&E?

R ' EEEEE L}
I"“II Strategy for Standards Evolution
Alcc
ARIADNE
Dublin Core
Ms

ALIC

Lidy Spec Standard

Test-beds
&
Consortia Prototypes Bodies

Concepts

Reference Models
"Prototype
Development &

Draft Technical 555" 4o rodited
Specifications Standards
TR EEEITY
.
Roots of SCORM
III
= SCORM is built on the proven work
of prominent organizations

= Provides a reference model to
accelerate standards development

SCORM
Reference Model
QR

G S A TS S %
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m Timeline

CMI : Computer Managed Instruction Jan. 2004,

CMI001 : CMI Guidelines for Interoperability SCORM 2004
1st Edition

released

Oct. 1993
AlCC :
April 2001,
CMI001,Ver 1.0 Oct. 2000, P Sept. 2004,
AICC AlCC IEEE 484.11.1
CMI001,Ver 3.4 CMI001,Ver 3.5

Nov. 2006
1.0 | IEEE P1484.11.1 2004
released Draft 3 3d Edition
B MR R ¥R R KRR A
ﬁ SCORM Provides Compatibility

Every SCORM-conformant LMS has a
rigorously defined set of capabilities and

behaviors.
Confol ith
every
(] o D o
# WM MK R o A i N

ﬁ SCORM Bookshelf

IEEE Data Model 1484.11.1

|lttnl||ﬂ||2

Run Time
Ervircnman

IEEE 1484.11.2 - ECMAScript Application
Programming Interface for Content to
Runtime Services Communication

AWM H-N R A TS S %
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SCORM 2004 Data Model & API

(From IEEE 1484.11.1)
= SCORM 2004 Data Model

(From IEEE 1484.11.2)
= SCORM 2004 API

Data Model Element | Dot-Notation Binding Execution State Initialize
Comments From Learner cmi.comments_from_learner ETIETE

- Data Transfer  GetValue
Comments From LMS cmi.comments_from_Ims

SetValue
Completion Status cmi.completion_status Commit
Completion Threshold cmi.completion_threshold State GetLastError
Credit cmi.credit Management GetErrorString
Entry cmi.entry GetDiagnostic
Exit cmi.exit
Dot-Notation Binding

A -0 R R FomoT R R4

ﬁ'i Communication Between SCO and LMS

Learning Management System (LMS)

LMS

Server

i

Server Side

Data Model

Client Side
F— N —— —-
y —- Asset ——

| Lavnch

TR EEZ XL
P
111
i/[l[’ﬁ‘ ffi "' |Data Model?
TR EEZ XL
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il Data model example

» =M data modelr%‘gff';"*?%ﬁ'ljfﬁ'éh

! !
B
B [EEEER

G S L
AII Data model example (cont)

» =" data model?ﬁé‘“??ﬁﬁ'l;‘/?éﬁ
— IEEE 1484.11.1 Data Model

— SCORM Data Model

cmi.entry.
- entry

cmi.launch_data
launch_data

cmi.total_time
total_time

I

Read and Write?

# oM M- R O A A 3R
AII Data model example

<learnerName lang="zh-TW”>
/| PF|</learnerName>

= Pseudo Code

Var StudentName = GetValue(*cmi. learner name”);
If (GetValue(**cmi. entry” )=="ab-initio”){ ‘ <entry>ab-initio</entry> ‘

alert(StudentName +:2 1 F & 28 3 p fFte™" 4+
GetlValue(*cmi. launch_data”));

Jelsef

‘<IaunchData>'ff5rj€§j\ﬂifﬁ\'$§{,<llaunchData> ‘

alert(StudentName + *“ v o % F &8 L 7RI 4
Getlalue(*cmi. total time’));

‘ <totalTime>P2DT05H30M</total Time> ‘

}
API Data Model

(Dot-Notation Binding)

Data Model

(IEEE 1484.11.3 Binding)

AWM H-N R A TS S %
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Q&A

A -0 R R A TS %1

.
III

i B

BB (2B~

Al -0 R R A eSS %1

50




.
III
IEEE 1484.12.3
Extensible Markup Language (XML) Schema Definition
Language Binding for Learning Object Metadata
e PN LR
AT B SR
GRS o L
. H
| Outline

= Introduction to LOM
= Binding of LOM
= Application of LOM

A -0 W-R R A eSS %

.
III

Introduction to LOM

Al WM R R I A TS %
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III

w‘i“é' RS-

eﬁ*zséwu A

L5934 @

1.~ 4¥(General) 1.1 Gl (1dentifier)
1 2 12 (Title)
Language)

T
1 4 }jﬁL (Description)

15r ’?;;’J (Keyword).....
E: Wﬂﬂk(Life Cycle) B

.z(‘,, &[%ﬁ‘}ﬂ(Meta Metadata)

fL1"5(Technical)

#+7](Educational)

%51 (Relation)

J 7% Annotation)

2.
3.
4.
5.
6. {5 1il(Right)
7.
8.
9.

5} ¥i(Classification)

A -0 R R A TS %1

- i

i = (General)
LOM XML SRR B # | | LOM
W% ffy &2 T~ IRFIE

M|
~ J(General) general SRR ALY 9 [0 |1 L FE
FaE7

W7 (1dentifier) identifier 0 |10 ER I SR
£ (Title) title 0 1 F I = ’H
%‘ft‘ (Language) language 0 10 B Eg 'Ji
m;;”;(Descriptiun) description 0 |10 gt | R [H
Ff 1 (Keyword) keyword 0 |10 |t | R
2, i (Coverage) coverage 0 |10 |t | R
il ﬁﬁ(struclure) structure 0 1 AR HiEY
HEE aggregationLevel 0o |1 F I e
(Aggregation Level)

Al -0 R R

A eSS %1

i
III

fE

Y& 84 (Life cycle)

LOM XML IRk B8 | | LOM

R AL |~ REE
|

EXbEE) lifecycle a‘mw? CRI g (o |1 FHIE FHIE

(Llée Cycle) é?

57k (Version) version 0 |1 A il

AR (Status) status 0 1 S 4 HIER

1t (Contribute) contribute 30 CIgET ES kS

G S

A TS S %
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il Why we need this document?

= Creation of interoperable LOM instances in XML

= W3C XML Schema definition language allows for
interoperability and the exchange of LOM XML
instances between various systems.

A -0 R R A TS %1

.
III

Binding of LOM

Al -0 R R A eSS %1

i Binding

TR AR

1. - 4% 1.1 F[%£(1dentifier)
(General) | 1.2 45 }i(Title)

13 ;ET;‘}%(Language)

14§ (Description) P —

ISRI,J;;:EJ (Keyword).... | Varsion="1.0° ancoding="as” 7

http:/ ftscleee.org/Hsd/LOM® smins:ssi="http:/ fove wi.o

</l 1fis
ctithe>
0 language="zh-TW >R &l < /string >

G S A TS S %
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il Conformance( 7 £ 1)

o = Fﬁ’—] JLOM XML #f f7]

(A strictly conforming LOM XML instance)
ﬁﬁj/ LOM XML #1 {¥]
(A conforming LOM XML instance)

A -0 R R A TS %1

ﬁ'i A strictly conforming LOM XML instance

v e = ijﬁ IEEE 1484.12.1-200245 ¥ 2. 1V LOME ]
(Shall be a strlctly conforming LOM instance as defined in IEEE Std
1484.12.1-2002)

. Vﬁ;ﬁlﬁ FBATIRLR «
(Shall conform to the requirements of Clause 5)
]I STBATHIA LA -
(Shall not include vocabulary values that are not defined in Clause 5)
= 3 ’TEEHT‘V) ATF 1 EFPIXMLT (35 -
(Shall not include XML elements or attributes that are not defined in
Clause 5)

PR
(Shall not |nc|ude mixed content)

Al -0 R R A eSS %1

ﬁi A conforming LOM XML instance

&7 |EEE 1484.12.1-200245 Y Frd A LOME 3] -
(Shaﬁ be a conforming LOM instance as defined in IEEE Std
1484.12.1-2002)
. R SR -
(Shaﬁ conform to the requirements of Clause 5)
- WA I RN -
(May mclude vocabulary values that are not defined in Clause 5)
= R Sr:{ Flioh 35 I 575, L3 e i fIFYXMLT:
FFFvE j‘ﬂ
(May include XML elements and attributes that are not defined in
Clause 5 by using the extension mechanism described in 5.1.3)

. *’ :II}"ﬂIi & JFkI °

(May mclude mixed content)

G S A TS S %
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P - Table 1—The LOM element
III LOM . " LOM -
Bata chmat XML name Subelements | Min Max Order data type
LOoM lom General 1 1 Unspeaafied | Unspecified
Life Cycle
Meta-Metadata
Techmscal
Educational
Raghts
Relation
Amnotation
Classification
General general Seeidl 0 1 Unspecafied | Unspecified
Life Cycle litecycle See 541 L] 1 Unspecafied | Unspecified
Meta-Metadata | metaMetadata See343 o 1 Unspeaafied | Unspecufied
Tecknacal technical See 544 o 1 Unspecafied | Unspecafied
Educational educat lonal See 345 (1] = Unordered Unspecified
{100}
Rights rights See 546 o 1 Unspecified | Unspecified
Relanea relation See AT L = Unegdered Umipeaified
(100)
Annotation annotat ion Sec348 0 = Uncrdered Unspecified
(30)
Classificanon classification | Seeidd L = " Unordered Unspecified
0
AWM H-N R A TS %1

ﬁ LOM element

LOMERE 7 | XML 7 R Borgr | mgrn | e LOM#¥ 5]
iF B =
Lom lom ~ g 1 1 FAHE FpE
+
ﬁm-ﬁfi‘gﬁﬂ
#
o
[T
[+
SiH
general {15418 0 1 FapE FpE
lifecycle % [{{575.4.20]] [ 1 FeTH Fre
metaMetadata 75.4.30] 0 1 FHIE o
i technical #[fi515.448] 0 1 FHpE i
E educational 1545 0 o g FYTs
il i il (100)
) rights {575,464 0 1 FHE
It relation #[f{515.4.74 0 =) FpE
W HiEvs 47 o)
’;LE}K annotation 2 [f1575.4.88] 0 o FHE
(30)
S classification A [f{55.4.98] 0 o P Fp
(40)
AWM H-N R A eSS %1
III Table 2—The General element
dnl:‘?l::ent XML name Subselements | Min [ Max Order d:;?l:};o
Genenal general {[dmh[m 0 1 Unspecified | Unspecified
ul=
Language
Description
Keyword
Covenage
Saruchare
Aggiegation
Level
Identifier 1dentifier Seeidll (1] = Unordered Unspecified
0y
Teile title See 554 0 1 Unspectfied | LangStnng
Language language Neme L xo Usesdered Lhazacterymg
(1
Description description Seeisd (1] = Unordered LangString
(103
Keyword kayword Seedid 0 :0 Unordered Lang%tnng
(1]
Coverage COVEL age See 554 0 = Unordered LangString
(103
Strucrage sEructure See 5535 0 1 Umspecified | Vocabulary
Aggregation aggregationlevel | See355 0 1 Unspecified | Vocabulary
Level
AWM H-N R A TS S %
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.
III

LOMYE| 7 % XML £775 R By | EAgr | e LOM®YH B[
B B
- general 0 1 FHE FHE
il identifier o = EETT ey
(10)
title 0 1 FHE
language Ed 0 oo E e
(10)
it description % [f{775.5.41]] 0 oo m
(10)
F“wﬁ%J keyword % [{1575.5.48] 0 oo S
(10)
coverage % 13775541 [ w et
(10)
e structure {55550 0 1 FHE Eodg
ETYTE aggregationLevel % [}{37%5.5.5] 0 1 FHpE S
A -0 R R A TS %1
III
Table 3—The Identifier element
LOM XML name Subelements Min Max Order LO)F
data element data type
Idennfier identifier Catalog 0 o Unordered Unspecified
Entry (10)
Catalog catalog None 0 1 Unspecified | CharacterString
Entry entry ‘None 0 1 Unspecified | CharacterString
LOM'F| 7 i XML 7 R P urE fRAGE TR LOM?YH| =
EIE identifier 0 o EQLa Fap
(10)
i catalog S 0 1 FE SRl
E entry Es 0 1 FHE ARl
Al -0 R R A eSS %1
.
III Table 23—The LangString data type =
Lo - . LoM
data element XML name Subslements | Min [ Max Order data type
LangSmng - Swing 0 (10) | Unordered | Unspecified
Language
Snng string None 0 1 Unspecified | CharacterStrng
Language language Nome 0 1 Unspecified | CharacterSiring
NOTE—The LangString data Type is made up of rwo elements, String and Language, that are direct descendents of
all aggregate elements that are 10 be of 1ype LangSiring. For example, Stnng and Language are the direct
descendents of the aggregate clement Title (see

LOMRE| 7 XML £77 SR el gkl R B LOM#¥E| BJ=¢
Tl — it 0 (10) o e Frp
iy string Ed 0 1 A Rl
i language = 4 1 e Al
m{f EiEl [h(Langsmng)J/wH {14 f13(String) ¥ 7 # (Language) g ¢ g o P i(LangsString) =< 1/
R Tl i S - o i (Sting) i (Langlge) R i~ IECTte) i

G S

L

b 3 & I o
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il Examplel

VRIOR A SR~ AR ey
S (O R R -
G

e
B Elfl[‘Jiﬁ'ﬁrJﬁ SR ~ T R
J(Genéral)Kl)[| » 9 (EAXMLAT

<?xml version="1.0" encoding="Big5"?>
<lom xmins="http:/fltsc.ieee.org/xsd/LOM" >>
<general>
<title>
<string language="zh-TW" > Fi B3|~ </string>

<ftitle>
<language>zh-TW</language>
<description>
<string language="zh-TW">% ${F[0| PRV Uz RR Y RFEURL - AR A
BHAIGRRY - - - <sting>
</description>
<keyword>
<string language="zh-TW">2 ¥ </string>
<string language="zh-TW" >FF{</string>
<string language="zh-TW">38gj</string>

</keyword>

</lom>

A -0 R R A TS %1

i Example 2

e | PR e ﬂa‘%‘»:ﬂﬁi# ’ fr”ﬂﬁifﬂ%'s}%*»?ﬁ*vifrf‘iﬂﬁft (e~ PSR
U R AR AR & I (Life Cycle) S (=5 XMLAS 4
7] -

<?xml version="1.0" encoding="Big5"?>

<lom xmins="http://ltsc.ieee.org/xsd/LOM" >>
<lifeCycle>
<contribute>
<role>
<source>LOMv1.0</source>
<value>author</value>
</role>
<entity> BEGIN: VCARD\n FN:= +-Bg \n END:VCARD \n </entity>
<date>
<dateTime>2002-12-12</dateTime>
<description> <string language=" zh-TW "> & ¥EIEHVFI¥" </string> </description>
</date>

<[contribute>

<llifeCycle>
</lom>
T EET [ EEEET X
III
Application of LOM
T EET [ EEEET X
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AII Retrieve
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|
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1 External Repository
. ~ 1
t
! 1
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<
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! 1
|
|
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1 Internal Repository -
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i
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Process Flow Data Flow
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G S L
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i Learning Object

o LOM

AWM H-N R A eSS %1

)

SCORM

L

Content Package—»| Manifest
Meta-data
Manifest File Organizations
(imsmanifest.xml) — Resources N—
" SCORM &) % IEEE
(sub)Manifest(s) 1484.12.1 LrOM
Physical Files
A 4 (The actual Content, Media,
* . Assessment, and other fil)
G S L
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ﬁi OAI-PMH

Open Archives Initiative - Protocol for Metadata Harvesting

| Metadata 7% £ £ FTDBUH |

e —
— OAI Verb

- Data Request
Repository —  Provider

—
Repository — e e——

R

A -0 R R A TS %1

i Simple Query Interface (SQI)
= Goal
— Light-weight design and implementation
= Flexible
— Synchronous and Asynchronous mode
— Centralized and Peer-to-Peer
= Open
— Query Language (VSQL, QEL, XQuery,...)
— Result Format (complete records or not)
— Metadata Schema (LOM, DC,...)

Al -0 R R A eSS %1

P
i Synchronous & Asynchronous Query

'y CrRaRANDRyMOUS Sesson(] STng : B
1

wale Session{Sing Stngl Sting

2 sefSourveLocation Sinng Sting) verd

2 synshrnousOuenSring. Sting) Sting

3 aspnehvencusDumy{Sinng Sinng, Stng) vaict
| SANEVEROUP IR e D 5.1 quary lwarting 1

3.2 quary forwarding I

3111 quenyResulalistenenSiring. String wesd

21,1 guabryRusutalissonyStng, Stngl visd

G S

A TS S %
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Thanks you
Q&A
AWM MK R L
FEs

SCORM Content Package

s
wigﬁ%ﬁ*%w%§%$ﬁ%%%ﬁﬁmﬁ
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e

Content PackageV #i &

Content Package Information Model
Content Package ./ PJEI

Content Package V df {

O
O
O
O

E-learning Standardization
Motivation

o Proliferation of e-
learning systems
u Different vendors
= Different architectures [

Los I
€—>| format X
System A

Learning
O Multitude of learning
objects (LO) ;

= Different formats
. Learning
= Different developers System D

Learning
System B

£

g
55
SPS
=

Motivation

= Different vendors

= Different architectures Syrems o5
)
< L -

Learning

System A

‘ NO INTEROPERABILITY ‘ (——

System C

= Different formats
= Different developers )

Learning M
System D Loc I
f

NO CONTENT REUSE oLy,

62




E-learning Standardization
Solution

o Standardization
o Benefits

= Agreement on data models involved in e-
learning systems

= Common architectures and components
= ldentification interfaces and services

= e Ry ey s e

Institutions

=P Current
== Future

Content Packagef&: vt I di 5

o IMSH! ',J/;[:E(Hj&:h
o HHH IRl *&*’Fﬂ #“F”‘ Zofgys

o Content Packageﬁiﬁ.hx pJE?FHT% J:fl i3
G FI PRy - f g B iy o3 f

ﬁﬁ
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ADL SCORM Overview
SCORM

SECTION 2:
Content Aggregation Model

SECTION

2.2 Meta-data Dictionary {from IEEE)

3.4 Data Model (from AICC)

rmat (derived from AICC)

(External Ref) Meta-data XML Binding Best Practice (from IMS)

3.3 Lawnch, 3.3 Communication API (i

Content Packaging Information
Model
o The information model defines the data

elements available for the building of
SCORM conformant packages

Manifest
e F"Ea-.\ Manifest
PIF
i :hm’.ﬁh
Phﬁicalx
Files N e
Physical Files
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PIF

o To facilitate archiving and transport between
systems, all the individual components may
optionally be placed in a single Package
Interchange File

o "Zip" file conformant to PKZip version 2.04g.

Content Packaging XML Binding

o The XML binding is a template (called a
schema) for representing a SCORM content
package using an XML file

Content Packaging XML Binding

o The Content Packaging XML Binding is a
definition for how to represent, or bind, the
elements of the Content Packaging
Information Model in XML
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Content Aggregation Package shown as an XML file
Manifest element

<manifest>

Content Package. [*| A
5~ T AR Be s

= Manifest

O R R XML f#“ﬁ'ﬁﬁﬁlﬁlff;'/ﬁ?@ Ci #1785
imsmanifest.xml) o Manifest*’i{ 112! 7t content packagefius

ﬁﬁ o~ [lf by p e A [Tty g umanifest » A

st %[’ﬁ'(sub)manﬁest o fit i .Fgw,‘glﬁmanifestmﬁ‘liﬁiﬁi[a‘ﬁ
& o [y (sub)manifestil]Ji;7 Fsubmanifestafis! [ |5 & F’%,FIU rl
F#, > f[Y["course” > “instructional object"%"

= Content

o A AYcontent packagep’lfﬁgﬁ‘?gﬁﬁi > FHP R ﬁ%g‘}iﬁu&%;ﬁ

Content Packagetf.[fi!

Manifest

Metadata
Organizations
Resources
(sub)Manifest(s)
Manifest File

(imsmanifest.xmi)

Content Package

Content

o (The actual Content, Media,
Assessment, and other files)
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e ——
A5 manifestf R i

o manifestf! P = E[ﬁﬂj};\g y

= Metadata (%?%}*:2 : }“[{jﬂg?gm’hﬁ oo P
metadata ") o0 A L
I A R B -

= Organizations (A7 () @ & HAERRT A B8
(WP FIET 2P ERVIR T R -

= Resources : EFHATL | HFT T Jj/%")?ﬁ"ﬁ@

L] (sub)mani?s_t(s) DR E ff?%_@ﬁi_l—ﬁfj%ﬁ}':]{?@g{ﬁ (iF;‘
LS B R VR {15

Manifest Files

Manifest

Metadata

Organizations

Resources

(sub)Manifest(s)

The Manifest Element
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Content Organization

o Jﬁ»“”ﬁ%& f’ kﬁefrlt“?s‘*—‘ FEWRIS Jn\ = [~ BY

P z ’F'w %f‘ :ﬁ

Content Organization

3
Content Organization
<organization= i <resource>
<item> I :{ e I
| item> L I
<item> :E I
<itemz ,]'* l
ey

Resource

o Files list
= &y content packagef| 114 Bt %
Al URIZ S 9okl
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e —
Metadata

o ffiiContent Package
= [rla%Content Package[iV 5L il = F | F |
w R (e R 2 R
o i Metadata %
= [*~5Content Package. V' | [ 1 F{|H R [ £

Sequencing, Adaptive Sequencing and
Navigation

0 RIEHG I H T 8 LM
SRR I R

Resource=F M vfl

o 7 manifestf| IR 7 [F (resources component) i’
ILRLIt IR - f5 i packager | VT EHTR = 55
UL OB ~ ¥ T - el
P21+ (assessment object ) {51 {97 |

O 7:SCORMG|1 » ¥ Frg El%{}’i"g’jiL_F;‘,l%?LMSiiﬁ
v e E5SCO > F e R P RLEL
LMS?% PR o PR R £ Asset

O HrE| b & v content Packageis [y AN R HIF k

manifesEH l};h'f’l bifﬁﬁ ?BP J
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Resource Resource

Content Package®f {=H/ &

O }{%]’ij’g&[’ﬁ} E&,’Uﬂgﬁ[ﬁ‘ﬁ‘ﬂ*l E'JF"}B;’}

O i FIFIR S R T S D

O Tiﬂ;ﬁuw (F Cllimsmanifestxml) (13
L

o fl l%’f»?ﬁﬁi —Fﬁﬁﬂﬁiﬂﬂ%’i— ?ﬁﬁbﬁiﬁ

a] ?iimsmanifest.xmlfll%‘_;;%‘;\.[‘yﬁ’ﬁ‘ FIFIRIAR
metadata

O $F|Templates

P —
et

m| %L‘%p’f{“ﬁﬁ(fl = F Himsmanifest.xml)
= ] : HTML editor - text editor ~ compression
utility
n §L{f‘E?ﬁ%‘T‘%ﬁ&ﬁimsmanifest.xmld/%ﬂ?’ﬁ%
o Dreamweaver 9} FFE=
= FEHHE AP - R
rmsmanifest.xml » 5k PR Zip A

m R AR

Y,

M
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BEL ()

O fF R AR fE (Reload Editor)
= ST B 7 i 2 imsmanifest.xm
= PR A EER e

Content Package®/ [

With Reload Editor

' Relosd Editor
[BR B Teok Yew Shiodew Bele
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Leuport Comiert Package At | G ADL SCORM 204 Puckage
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I PR p%RIESE X5

Question and Test
Interoperability

T

T A S Y S

PR S s

= Standards that are designed to facilitate
the description, packaging, sequencing
and delivery of educational content,
learning activities and learner information.

A

BRI TR gte 58 ppigeage

= To prevent content becoming “locked in” to
proprietary systems.

= To ensure educational content can be
reused.

= To enable educational content & learner
information to be shared.

» To facilitate interoperability.
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ADL SCORM Advanced Distributed Learning www.adlnet.or
Shareable Content Object Reference Model
Deals with the technical aspects of interoperability

AlCC Aviation Industry CBT Committee www.aicc.org
Deals with the technical aspects of interoperability

ATP Association of Test Publishers www.testpublishers.org
Deals to developing and deploying tests

|EEE Institute of Electrical and Electronics Engineers www.ieee.org
Deals with the technical aspects of interoperability

IMS IMS Global Learning Consortium www.imsproject.org
Deals with the technical aspects of interoperability

1SO International Standards Organization www.iso.ch www.tc1sc36.0rg
Standards For: Information Technology for Learning, Education, and Training

National College Testing Association www.ncta-testing.org
NCTA Test administration guidelines

NCCA National Commission for Certifying Agencies www.noca.org/ncca.htm
Standards for accreditation of certification programs

NOCA National Organization for Competency Assurance www.noca.org
Advisor to NCCA with a draft standard out for review

it S

IMS Global Learning
= http://www.imsproject.org/
= |earning Resource Meta-data
= Question and Test Interoperability
= Learner Information Packages
= Competencies
= Simple Sequencing
= Content Packaging
= Learning Design
= Accessibility
= Digital Repositories Interoperability.

it S

Advanced Distributed Learning (ADL).
= http://adlnet.org/
= US Department of Defence Initiative.
= Working with IMS.

= Primarily focused on the delivery of web based
content.

= Shared Content Object Reference Model (SCORM).

= SCORM incorporates IMS Meta-data and elements of
IMS Content Packaging.

LMC, WM Presentation, June 2002
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European Centre for Standards/Information
Society Standardisation System Learning
Technologies Workshop (CEN/ISSS WS-LT).

= http://www.cenorm.be/isss/Workshop/LT/Default.htm

= Project teams active in a variety of areas:

= Localisation and internationalisation of Learning Object
Metadata.

= Description of language capabilities.
= Quality assurance.

= Taxonomies and vocabularies.

= Educational modelling languages.

B S RV e

Open University of the Netherlands (OUNL)
= http://eml.ou.nl/introduction/index.htm

= Educational Modelling Language (EML)

= Describes and defines the process of learning itself.

= Capable of supporting a wide range of pedagogical
approaches.
Supports single and multi users, behaviourist, constructivist
and mixed mode learning.
Describes Units of Study in terms of roles, activities,
environments and objects.
IMS Learning Design is based on the OUNL's EML
specification.

LMC, WM Presentation, June 2002

it S

Dublin Core Metadata Initiative.
= http://dublincore.org/

= Focused on developing interoperable online metadata
standards.

= Collaborating with IMS and IEEE LOM WG.
= “Ottawa Group”.

= “Metadata Principles and Practicalities” published in
DLib magazine. http://www.dlib.org/
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Institute of Electrical and Electronic Engineers
(IEEE) Learning Technology Standards
Committee (LTSC)
= http://ltsc.ieee.org/index.html

= Wide variety of working groups:
= Learner related
= Content related

= Data and metadata, including Learning Object Metadata
(LOM)

= Management systems and applications

B S BV e

International Standards Organisation (ISO) Sub
Committee 36 (SC 36)
= http://www.iso.org
= Learning Technology.
= Standardization in the area of information
technologies that support automation for learners,
learning institutions, and learning resources.
IEEE LTSC has a "formal" relationship with SC 36.

= Produce formal certified standards.

Bt T LY E I

= Enable users to search for, locate and retrieve
appropriate content — Metadata, Digital
Repositories.

= Plan educational scenarios and formulate
instructional design — EML & Learning Design.

= Deliver educational content tailored to learners
requirements — Learning Design, EML, Simple
Sequencing, SCORM.
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= Share content between systems — Content
Packaging, SCORM.

= Create and deliver computer aided
assessments — Question and Test
Interoperability.

= Record and share learner information — Learner
Information Packages (LIP), Competencies,
Enterprise.

= Ensure educational content is accessible to all
users — Accessibility.

TR A

5, ’I‘F%T&[’ BvEe »—: ?7%1?@/%% 7t

admlnlstratlon
pedagogy
— Iearning

resources teacher«—— dialogue«~— student

delivery

competencies system

library o tests &
activities assessment

| registry/
authority

library

course

Original diagram by C. Duncan
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administration

pedagogy
Metadata Ill_\/lls
— |earning Enterprlse
resources teacher<—> dialogue«=— student
delivery.
competencies OUNL IMS system
. EML QT
library o tests & )
activities library
IM$B assessment
Compelengygistry/ IMS Content

course

Packaging

Original diagram by C. Duncan

Definitionyythority

it SR TR B

administration «——
IMS

IMS
Enterprise

competencies
librar -

II\/%S activities
Competenc

Definitilon redgistry/
authority

Original diagram by C. Duncan

Uit SRR IR 7

Forthcoming specifications.

administration

pedagogy IMS

Metadata LIp
learning Enterprlse
resources teacher<—> dialogue«=— student

IMS Digital
Repositdries|

delivery,
competencies OUNL| | eafning IMS Systens Digital
library EMLY Design  (ogis g QT! Répositories
M activities assessment library
Competency IM$ Simple
Definitionregistry/ IMS Content Sequencing

authority COUrse —sa¢ aging

Original diagram by C. Duncan
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True/False Example

Paris is the Capital of France ?
@ True

O False

True/False Example XML

<questestinterop>
<qgticomment>
This is a simple True/False multiple-choice example.
The rendering is a standard radio button style.
No response processing is incorporated.
</gticomment>
<item ident="IMS_V01_|_BasicExample001a">
<presentation label="BasicExample001a">
<material>
Question B ——— <mattext> Paris is the Capital of France ? </mattext>
</material>
<response_lid ident="TF01" rcardinality="Single" rtiming="No">
Render format ————  <render_choice>
<response_label ident="T">
True —mmm8m8 ™ — <material><mattext> True </mattext></material>
</response_label>
<response_label ident="F">
False ——m8m8M8M8M8M8M8™ <material><mattext> False </mattext></material>
</response_label>
</render_choice>
</response_lid>
</presentation>
<litem>
</questestinterop>

Response Processing

<item>

Response —— <resprocessing>
<outcomes><decvar/></outcomes>
<respcondition title="Correct'">
<conditionvar>
Comparison — <varequal respident="TF01">T</varequal>
</conditionvar>
<setvar action="Set" >1</setvar>
Feedback trigger —— <displayfeedback feedbacktype="Response" linkrefid="Correct"/>
</respcondition>
</resprocessing>
Feedback — <itemfeedback ident="Correct" view="Candidate">
<material><mattext>Yes, you are right</mattext></material>
</itemfeedback>

<item>
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OpenURL: an Introduction

EpTE

Lecture Outline

The Linking Problem

OpenURL Specification

OpenURL Framework

OpenURL Example

Direct Reference Linking

[ B Wackmks L Uit [ e . g 5 ARETS A TE S ] 2B Py g e SO0 LU0 T LV T ) AT Wt i
et

References
[1]  Chodos A 1980 Pige Rew. D21 2818  INSPEC Abstract
Ofwe D and Torok H 1785 Mucl Pipw. B 157 277
Epuchi T and Tang 3 B 1565 Flow. Lows. B 114 373
Dredeld V G and Sokolow V'V 1983 7, Sov. Math. 30 1573
DrefeTd V G and Sskeolow V V 1981 Sov. Mtk Dokl 23 457
31 Aatyn H, Ferewa L A, Gomas T F snd Zuwerman A H 1957 7 Math, Plge: 38 1555 Article
(Aratys H, Ferrewa L A, Gomes T F and Zinermun A H 1995 Praprint hep-t/9505096)
Gomes ] F, Gusuwoghlamsmn E P, da Sdvewa F E M, Sotkow G M and Zanerman A H 2000 Swgalar conformal and
conformal aine non-Abekae Toda thenes M V" Ravelbev Memorial Volume (Dubna, 2000) ¢d AN Sassaluan
Gomes I F, Gueuvsghlanian E F, Sotkov G M and Zanerman A H 1999 Proc. Pith bu. Wigner S, (August 1996) &
Press
(Gomes J F, Gueuvoghlane E F, Sotkow G M and Zenermsn A H 2000 Prepriss bep-2/0002179
Gomes I F. Sotkov G M amd Zamerman A H 1998 Phys Lot B 435 49 INSPEC Abstract
(Gomes T F, Soticov G M asd Zimerman A H 1998 Preprint hep-#y9803122)
Gomes ] F, Sotkov G M and Zamerman A H 1559 Amn. PRy, NY 1T 289-362 Article

12

[4

URL links directly to Full Text article
at the publisher website IDE h L

84



Problems and Solutions

Cannot imbed URLSs in every object
»Need persistence
»Need a scalable solution

Several elements build a solution:
 Identifiers
* Resolvers
» Reference databases
« Local resolution systems (‘link servers’)

Unique ldentifiers

» Identifiers provide a level of “indirection”
* SICI 0015-6914(19960101)147:1<62:KTSW>2.0TX;2-F
+ ISSN 00156914 or ISBN 081333040
+ DOl 10.1000/186

» Can be derived from metadata
(i.e. SICI)
» Often Identifiers are “dumb” (i.e. DOI)

How DOI works

» DOl

10.1000/123 [ple]]
Resolver Hand|

Citation with

10.1000/123
dx.doi.org

http://abc.publisher/page2 .
http://abc.publisher/page2

Repository
Pl

5 e
Cited Article Article ¢, mn
= ﬁ
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DOl isn’t everything

» DOls are not everywhere
* How do you get one if you don’t have one
« What about other identifiers (SICI ?)

» Appropriate Copy problem

» Extended Services

CrossRef extends solution

Citation — Metadata DOI
Needs DOI Resolver

DOI
10.1000/123

CrossRef dx.doi.org

DOI Dol

10.1000/123 +
Ref w/ DOI Metadata
Metadata

The Appropriate Copy problem

Citation:

v

» Copy should come from location other than default link
location

« Library uses aggregator service

e Library has local repository
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The Appropriate Copy problem
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References
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Localization

» Local (library) control of what and where

» Requires 2 addition pieces:
* Way to reroute resolution
OpenURL

* Place to reroute to

Local resolution server (link-server)

How Localization works
Current model

OpenURL

10.1000/2347cookie bol

Resolver

Citation with

redirection dx.doi.org

Understands service cookies
Local Resolution
Link Server

Appropriate Copy

Repository

Cited Article
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OpenURL Specification

» An OPEN protocol -- not proprietary

» OpenURL v.1.0 pre-scoping proposal accepted by
NISO Committee Jan. 2002

OpenURL Specification

» Standardizes the way local resolver is
addressed

» Standardizes the way identifiers and
metadata can be exchanged

» Take into account identity of the user when
resolving the metadata into specific targets

> Additionally:
e Think beyond Scholarly information

* Keep it easy to implement

OpenURL Framework

» Provides architecture that enables third parties to
provide additional appropriate links

» Open Linking — unties creation of the link from its
resolution

» More dynamic / easier to implement and maintain
than static linking systems

» A transport mechanism for metadata
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OpenURL Framework

» Requires collaboration of Information Service
providers — must become “OpenURL enabled”

» Before OpenURL is used, provider must:

— Provide a hook for requested resource object
(reference, citation, etc.)

— Hook is an HTTP request (not part of OpenURL
itself)

In practice, user context is supplied when hook
URL is activated -- BASE-URL

1. Source OpenURL enabled by Service Provider

3. Metadata and
context info
are transported

OpenURL hook

presented to user 2. User clicks

«  Appropriate copy (full text)
«  Other relevant services
(extended services)

OpenURL = BASE URL + QUERY

Metadata-description component
http://server.aaa.edu/menu?genre=article&issn=1234-5678&volume
=12&issue=3&spage=1&epage=8&date=1998&aulast=Smith
&aufirst=Paul

Id component (DOI)
http://server.aaa.edu/menu? id=doi:10.1000/6382-1

Metadata-description-pointer
http://server.aaa.edu/menu?http://www.ncbi.nim.nih.gov/entrez
/query.fcgi?ecmd=Retrieve&db=PubMed&list_uids=109423

Private ID component
http://server.aaa.edu/menu? pid=AAA1233324_02
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OpenURL — ContextObject

e The ContextObject ¢ Resources are the

is simply a container — What?
of Ent.lty. — Where?
descriptions

— Whence?

* These Entities are —Who?

just Resources that — How?
can be described '

— Which?

of the user request

OpenURL - Entities

* Referent (What?)

Referring-Entity (Where?)

Referrer (Whence? )

Requester (Who?)

Service-Type (How?)

Resolver (Which?)

OpenURL — Descriptors

» Entities are « Descriptors are:
described by means

of Descriptors a) Identifiers

b) Metadata
— By Reference

* Descriptors are: — By Value

a) Public
b) Private

c) Private Data
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OpenURL — Formats

* Two

Representations of « AKEV (or

the ContextObject Key/Encoded Value)

are defined: Representation can
be sent inline on an
OpenURL querystring

a) KEV

b) XML * An XML
Representation can
be pointed at by the
OpenURL or sent in a
data POST

Example
# Referent

rft_id = info:pmid/11823195

# Referring-Entity

rfe_val_fmt = info:ofi/fmt:opl:bnf:journal
rfe.issn = 1234-5678

rfe.volume = 68

rfe.issue = 2

rfe.date = 2002-02

Example (cont.)

&rft_id=info:pmid/11823195&rfe_val_fmt=info:o
fi/fmt:kev:mtx:journal&rfe.issn=1234-
5678&rfe.volume=68&rfe.issue=2&rfe.date=2
002-02
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Example (cont.)
— OO VeSO B 5004

<ctx:referent>
<ctx:identifier>info:pmid/11823195</ctx:identifier>
<[ctx:referent>
<ctx:referring-entity>
<ctx:metadata-by-val>
<ctx:format>info:ofi/fmt:xml:xsd:journal</ctx:format>
<ctx:metadata>
<j:journal

xmins:j="http://www.openurl.info/ori/fmt/xml/xsd/journal” ...

<jiissn>1234-5678</j:issn>
<j:volume>68</j:volume>
<j:issue>2</j:issue>
<j:date>2002-02</j.date>
</j:journal>
</ctx:metadata>
</ctx:metadata-by-val>
<ctx:referring-entity>
</ctx:context-object>

Thank you
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