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Distributed learning environments and contcnt often lack a common basisfor the cxchange of
learning materials. This delays, or even hinders, both innovation and delivery of learning
technology. Standards for platforms and authoring may provide away tn improve internperability
and coopcrativc development. This article provides an XML-based apprnach tn this problem
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98 Kurt Siiss & Thomas Oberhofer

[. INTRODUCTION

In the meantime, the digitalization of cducation materials has bcen advancing for some years and
its nceessity has becii ubiquitously propagated. In fact, systems and materials for virtual teaching
have been devcloped by corporations. universities and government agencies arouiid tlie world
since then. Aside [rom that, onc can find a large number of more or less systematically
constructed and niaintaincd content on the Internet. For many involved in education tlie usc of
these resources became an integral part of their daily work routinc.

Potential uscisof cducational contents, however, whether tlicy be students or teachers.
olten see themselves, in using tlie ncw teclinology, conlronted witli significant obstacles: cvery
virtual learning cnvironment follows its own understanding of tlie " correct” usability; thc
malterials arc olten adaptcd to [it tlic lesson plans and necds of the respective providersand don't
cover tlic requirements ol third parties; [ile formats. sucli asPowerPoint and FFlash applications.
make it dillicult to dircetly access parts of iiiorc extensive contcnts pertaining to one's own
purposes. The list goeson.

1I. TEACHING UNITS USING THE BUILDING BLOCK PRINCIPLE

If one considers these aspects together witli tlic substantially higher effort in creating a virtual
lecture hour, in coniparison to conventional Icctures, the deniand for the reusability of digital
tcacliing units, Sor tlic use of synergy and coupling effects, and for tlie disaggregation of
complexly structured virtual lectures and seminars is not only understandable but also justified.
The goal would be tlic efficient and ellective compilation of digital teaching units using the
building block principlc.

Arcsucli building blockscoiiccivable and liow sliould they beconstructcd? An important
[eature would be file formats. whicli —if possibie, platform indepcndent— are not subject to
limitations sucli as tlic abovc nientioned PowerPoint and Flash formats and support built-in
mcchanisms for structuring the contents, or rather the direct access to parts of docunicnts.
Morcovcr. information for interactive contents, sucli as exercises and siniulations, should be
codable in tlie docuiiicnt itsclf. Standards in tlic form of "teniplates”. whicli take all criteriafor
the realization regarding content and didactic into consideration, are desirabl e for the support of
tlieinterchangeability ol'the niaterials and their efficient production. The same goes for problems
with character sets which should especially be considered regarding foreign language training
material. Application software Sor tliecreation and delivery of virtual teaching and learning units
should again optimally support and transparently iniplenicnt the developmental proccss.
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1. FLEXIBILITY AND PLATFORM INDEPENDENCE THKOUGH XML

For a few years now the extensible Markup Language (XML) has prcsented itself asa solution
for allcsible and platform indcpendent production of digitized material. XML was introduced
in 1996 with the goal of replacing HTML on along-term basisasthe Lingua Franca of the Web.
H'TML is a less flexible mix of'dircctives for the structuring and presentation of docurnents —
alarge part of the HTML-clements, such as <H 1>, <H2> and <EM>, serve to control the layout.
In contrast to this, XML has some signiticant advantagcs: separation of structure, contcnt and
layout. the determination of markup clements —more specifically, its own Document Type
Delinition (DTD)—. mechanisms for the direct accessto parts of thedocument, Unicode support
and more.

The difference between HTML and XML becomes clear in an example from asimple
glossary. The corresponding 11'TML-code (without header) could look like the following:

<bod y>
<hl>Glozsar</hl>
=g
<table>
<tr>
<td>Auto</td>
<td>car</td>
</tr>
<try
<td>Baum</td>
<tdrtree</td>
</tr>
<tr>
<td>Unfall</td>
<tdraccident</ td>
</tr>
</tahle>
<) j=a
</ hody>
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A Wch-Browser displays these lines asin thc following picture:

; : =10].%]
Fle Edit Yiew Favorites Tools Help oy

DaH ﬁSearch &) Favorkes »

address 5 _v_} (’Go . Links »

| S |

 Glossar

Auto car ;
| Baum  tree
Unfell  accident }
H

2] Done b= My Computer

While only the dctermined directives arevalid in the HTML-document, XML enablesthc
inscrtion of its own markup clements such as <Glossary>, <Entry>, <German>, <English>,
omitting any layout information and, nioreover. — in contrast to thc abstract [1TML-clements
<tr> (table row) and <td> (tablc data) — allows conclusions of the information provided. And
the glossary asan XML-Document (witliout lieadcr) looks like this:

<Eintrag Id="1">
<Deutachrnfall</eutachs
<Englischraccident</Englizche
</Eintrag>

“Eintrag Id="zZ"»
<Deutzch>dutad/ Deut=ch>
<Englischrcar</Englischs

</Eintrags>

<Eintrag Id="3'":-
<Dizur
<Engl
ZAEintrac:

s/ Leautschy»

h Bano
schvtreed/Englischs

<AGlossars
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Tic eXtensible Stylcslicct Language (XSL) is used for displaying XML docunicnts. It
provides the lunctions and rulcs for tlic presentation of tlie XML elements. Not only can these
mechanisms process XML, documents for prcsentatioti iti a Wcb browscr as in tlic abovc
example, but also for tlic output in many otlier forniats such as tlie Portable Docunicnt Format
(PDI). Morcovecr. tlic possibility exists. with the help of tlic XSL Stylesheets, to directly display
parts of'docuiiicnts. while HTML-[iles niust be completely loaded.

IV. STANDARDIZATION EFFORTS

The advantages. in particular which XML hasover HTML in processing large nunibersofsiniilar
documents, cannot only be uscd for glossaries, but also for intcractive exercises, regional studics.
grammar, cte..

T'lic strength of the approacli could, liowever, turn itself around if those involved in the
production ol tcaching iiiatcrials create “isolated solutions™ in thc form of thcir own XML
document typc delinitions. 'I'lic cffort in adjusting foreigti docunients to inscrt in one’s own
environment is significant aiid. iii terms of tlic mutual use of resources asin the contcxt of virtual
universities, uneconomical.

Given these problems, several organizations, such as the IEEE Learning Teclinology
Standardisation Commitice. the Advanced Distributcd Learning (ADL) Initiative, the Aviation
Industry CBT Committee (AICC)aiid tlicISO/IEC JITCI1 SC36 Learning Tcchnology, have gone
to trouble ol'geiting standardizations in tliearea ol virtual Icarning in thc past. Thc IMS Global
[.carning Consortium, Inc. (IMS) is pursuing an additional, more promising approach. She
members of the non-prolit organization include, among others, a scrics of wcll-known
companics, universities, and government agencies, dicli as Apple. IBM, Microsoft, Oracle,
Massachusetts Institute ol Technology (MIT), and tlieOpen Universiteitin tlic Nctlicrlands. IMS
isspeeding up the development aiid proinotion of open XML-based specifications, wliich should
specilically support activitics in tlie field of distributed on-line learning, such as, Sor example,
finding aiid using learning matcrials or tlic assessment of thc progrcss and perforniance in one’s
studics.

o The Question & Test Interoperability Specification (QTI1) describes a basic structure Sor
tlicrepresentation of ltem and Assessment. Tlic specification enablesthe exchange of this
test, assessment and results data between Learning Management Systems, as well as
content authors and, content librarics and collections. It is cxtensible and customizable
to allow for tlic immediate adoption, cven in specialized or proprietary systcnis.

o I'lic IMS Content Packaging Specification provides tlic functionality to describe and
package lcarning iiiaterials, such asan individual coursc or a collection of courses, into
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intcroperable, distributable packages. Content Packaging addrcsscs tlie description,
structure, and location of online learning niaterials and thc definition of some particular
content types. The Content Packaging Spccification is aimed priniarily at content
prodiicers, Icarning managecment systeni vendors. computing platform vendors. and
learning servicc providcrs. Learning materials described and packaged using tlic IMS
Content Packaging XML format should bc intcroperable with any tool that supports the
Specilication. Content creators can develop and distribute material knowing that it can
be delivered on any compliant system.

o The IMS Learning Resource Meta-duta Specification was developed to countcract the
fact that the now large number of software tools for tlic crcation of learning matcerials
lacks a common mechanism which tinds and uses tlie materials. A meta-data
specification cnsuicsiiiorc cfficient processes in finding and using rcsources, in which
a striicture of delinable, descriptive labels would be offered, which would dcscribe, or
rather, cataloguc tlic learning resourccs.

o The /AMS Learner Information Package Specificationisacollection of inforiiiation about
learncrs or producers of learning contents. The specilication aims at tlie intcropcrability
of Internct-based Icarning inforiiiation systenis witli other systenis whicli support the
Internet learning environments. The goal of the specification is to define a nuiiiber of
packages which can be uscd to exchange data with Icarning inforiiiation scrvers
corresponding io tlic IMS-Specification.

o The IMS Reusable Competency Detinition Specification plots out an information model
to describe, to relerence and to exchange conipctency delinitions, priniarily within the
context ol on-line and distributed Icarning. In this specification tlie word " conipctcncy™
is used in a very genceral sense and incorporatces skills, knowlcdgce, assignnicnts and
learning results. This specification offers tlic functionality to formally present,
independent of its usc in a certain context, key charactcristics of conipctency and to
cnable the intcropcrability among Icarning systems which delivers competency
information.

e The objective of the JMS Enterprise Specification is to define a standardized set of
structures that can be uscd to exchange data between diflerent systenis and to guarantee
an intcgration, as optimal as possible, ol training management systenis in existing [T

infrastructures.
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V. APPLICATIONS

A simple example from the Question & Test Interoperability Specification gives the first
impression of possible realizations of the specification. A true/false question without processing
could be represented as an interactive exercise asfollows:

Paris 1s the Capitd of France

@  Agree

Q  Disagree

The corresponding formulation in QTI-XML shows the following code excerpt:

i QUIKEsTnterep
icomment

2 This is a simple True/False mualtiple-choice example using QT1 V1.0 or V1.1,
- Anm. The rendering is a standard radio button style.
s No response processing Is incorporated.
o Yhicommaeant
wen ident CIMS VO 0 BasicExampled01”
8 spresenlahon label="BasicExmople001”
Q nyaterial
10 frage - Jnadlent | Praris ks the Capisal of France . mattext
11 “niterial
{2 Eine Antwort - response M ident="TFO 1" rcardinadity="Single” niming="No™-
I3 Darstellungsformat . rerdler_choice
11 -response label idents= "I
I3 Wahr - amderials . mattex! Agree: matlext Auatacial)
1o sresponse lubel .
17 rzsponseJabel wdents "
18 Falsch - vtenud L naltext Disagree “fmatiext Analerial.
i sepesponse label
20 Jendder chojees
7N sresponse_ud
22 presentation
s lem
2 fgneslestutlerop
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Tlie QTI code can be completely transparent for the user. Applications are now available
(see, among others, http://www.imsproject.org/direct/jetproducts.cmf (10.29.2001)) which
iniplement tlie specification in the form of Windows-, Java-, or HTML-based applications and
enable learners and authors to work in the familiar Look and Feel. Nonetheless, the products of
differcnt manufacturers can exchange test materials among themselves, since the data, asin the
aboveexaniple, areavailable in QTI-XML format. QTI distinguishes between basicresponse and
render types. from which atotal of twelve types of answers can be derived, which, in part, are
again variable, or rather, combinable.

Response Types Render Types
e XY co-ordinate e Choice
e String ¢ Hot-spot
e Number ¢ Fill-in-blank
e Logica group e Slider
e Logica identifier e 'Object’
I

Detailed descriptions of the outlined specification of the IMS Global Learning
Consortiuni can be found at tlie following Internet address: http://www.imsproject.org
(10.29.2001). Tlie relationsliip to other standardization efforts is also discussed there.

VI.SYSTEMS

There are anumber of companies and institutes which are implementing the IM S specification,
or rather, parts of it (see tlie following URLs http://www.imsproiect.org/direct/getproducts.cfim
(10.29.2001) and also hitp://www.imsproject.org/direct/getorgs.cfm (10.29.2001)). The range of
{'unctions, supported platforms, and price models of systems differ greatly. The palette extends
from Windows-based applications for smaller groupsto completely web-based environments.

Tliein- and export of teaching units conforming to the IMS implements for example,
Question Mark's Pcrception for Windows and Perception for Web
(http:/iwww, questionmark.com (10.29.2001)). The creation of the materials takes place in the
very easy-to-use Windows application Perception for Windows. At the same time, the creation
of interactive contents is supported by Wizards and a variety of exercise types are offered. A
database, included in tlie application, adniinisters the teaching elements and also supportsthe
creation oi'teacliing elements in teams. Tlieauthorscan test the results of their work in apreview
window.
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File Edit View Question Help

‘© Editing What is the capital city of the Philipines?

Whal is the capita! city of the Philippires:

i Question Type: Multiple Choice

Y Chaice: 0 - Manila

1@7 Choice 1.Jakala

B Choice 2. Seoul

3{5" Choice 3 - Taipei

Outeome: 0 Marila Score: 1 Feedback ¥
hE}l (utcoms: 1Jakata Score: 0 Feedback.
% (Jutcome 2 Seoul Scars 0 Feedback N

B

Outcome 3 Taipei Score 0 Feedback N

Question Mark
Pevception

these questions

g 1ot of 1L INRG

quachon: 1o

1 of 1

What 15 the capital city of the
Philippines?

" Jakarta

T Taper

« Seoul

& Manila

Continue l

o

O Servicio de Publicaciones. Uiiiversidad de Murcia. All rights reserved.

LJES, vol. 2 (1), 2002, pp. 97-107



106 Kurt Siiss & Thomas Oberhofer

Supplementary to Perception for Windows, the component, Perception for Web, permits
tliecontents to be offered intlie Internet. The elements previously developed under Windows do
not need to be worked on any further for that. In addition, courses, course participants and
instructors can be set up and nianaged through Perception for Web. Report functionalities allow
for tlie assessment of learning progress and test results.

In the realm of Open Source, the Integrated Learning. Information, and Cooperation
System (ILIAS) of the University of Cologne (see this address: http:/www.ilias.uni-
koeln.defios/index.huml (10.29.2001)) and the Open Knowledge Initiative of the Massachusetts
Institute of Technology(http://web.mit.edu/oki/ (10.29.2001)) are backing the specifications of
the IMS Global Learning Consortiums. While OK| is still inthe planningstages, ILIAS is already
availablein Vcrsion 2.x. The latter i san efficient, completely web-based client-server-system that
offers tools for authors, personalized learning environrnents, adrninistration tools as well as
coniniunication and collaboration tools.

VIl. CONCLUSIONS

XMIL.-bascd spccifications for virtual learning environrnents are in a comparatively early stage
of devclopment. Asin the case of other standardization efforts, sorne changesand augrnentations
arestill to be expected. The involvernent on the part of renowned manufacturers and education
institutes suggests, however, that great iniportance is given to these types of standardization
efforts.

The interchangeability of learning rnaterial sand their more efficient production, together
with improved accessibility. communicate attractive features of this developrnent. One's own
experienccs. which could be gained within the scope of XML-based projects for the creation of
languagc Icarning niatcrials, have beenentirely positive. The cost of thedevel opnient oflanguage
learning niatcrials was not only reduced by the separation of content and layout, or functionality;
tlieproject contributors realized that the quality of the rnaterialswasalso iniproved. Two aspects
seem to coniplinient each other in thisrespect: first, it was possible for the authorsto observe the
devclopcd XML-contents from the learner's perspective at any time and to be able to
appropriately assess itsappearance. Secondly, tlieXML-DTD, though devel oped for thelearning
application but, ncvertheless, restrictive, removed the burden from theauthorsof all the questions
concerning tlie layout and other problems whicli usually come up when creating HTML sites.
Even tlic prcdciined document structure considerably improved the concentration in didactic and
content of materials.

Tlic question rcniains if it would be possible for smaller organizationsto come up with
cnough financial and pcrsonnel resourccs for tlic operation of such client-server-systems.
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Particularly in the university arena, a national approach with a central system management and
user support would be conceivable and wise/practical.

LINKS

hitp://waww . imsproject.org
Tlie IMS Global Learning Consortium —provides XML-based specifications tor E-Leariiing
systems

hup:/ www.imsproject.ora/direct/jetproducts.em{’
Directory of Products and Organizations Supporting IMS Specificatioiis

http://www.imsproject.ore/direct/getorgs.ciim
Directory of Products and Organizations Supporting IMS Specifications

http://www.questionmark.com
Questionmark — acompany developiiig IMS-coinpligit products

htp:Awwaw ilias. uni-koeln.defios/index.html
ILIAS —an opéi source learning management systeiii. which implements features for IMS
compatibility

hup:webomitedu/oki/
TlieOpen Knowledge Initiative (OK1) is defining ai opeli architectural specification to be used
for the development of educational related software.
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