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The appropriate use of New Media makes collaboration between different
universities (even Europe wide) in technology teacher education possible. In
this way exchangeability and comparability of at least some part of the study
courses in technology teacher education could be established.

Within this framework the faculty of TUD (Technology and Didactics of
Technology) at the University of Duisburg-Essen, campus Essen, has
developed a three-stage model to prepare and carry out e-learning: (1)
standardised construction of multimedially oriented objects (to be developed
by the different universities), (2) structured storing and combining of newly
structured objects to modules by the use of an integrated developing
environment (IDE), and (3) the use and evaluation of learning modules by
using a communication- and learning platform in lectures.

Following the Open-Source-Ildea, particularly in stage (2), two essential user
interfaces are present: the MMDB-TU (Multi Media Data Base for Technology
Education) and the bilingual IDE INTEGER (Integrated Developing
Environment for the Generation of Learning Objects).

In a supervised and efficient way, INTEGER does not only allow the
generation of modules from structured, stored objects but also their own
evaluation and assessment by the user. INTEGER together with MMDB-TU is
filling the gap between mere content and structured estimable learning
objects. These are required later for the use of learning platforms to initiate
further collaborative inter-university technology teacher education. The
conception and realisation of this IDE is illustrated with examples.

Introduction

The results of the PISA-study of 2000 came as a shock for Germany. In its
wake, the German gouvernment increased the number of support
programmes and projects in order to improve the pupils’ and students’
literacy, their mathematical and scientific competence, and, especially, their
‘computer literacy’, their ability to deal with the new media. Millions of EURO
were spent on the development of learning and communication platforms.
There was much hope that those new, computer-based forms of teaching and
learning could show the way out of the nation’s educational misery. It should
turn out soon, however, that reality did not come up to these high
expectations, because the new methods of teaching and learning all had one
weak spot in their conceptions. They did not focus on the learner. Quite the
contrary, they were conceptualized to satisfiy the need of some programmers’



communities to exchange a huge amount of information._It was then when a
new term was introduced: information literacy.

The call for information literacy still raised the same questions. How can pupils
and students improve their competence in dealing with the new media so they
can meet the steadily increasing standards of information literacy? The
answer is very simple in a way: we have to integrate e-learning into our
learning culture. We have to develop suitable learning scenerios for imparting
knowledge by means of e-learning if we want to keep pace with the demands
of modern information society. We have to become part of global communities
that exchange, compare, and share information. The European universities
could become such communities and thus be able to collaborate by
appropriate use of the new media. The success of these collaborations could
be increased by comparable standards of education. The current efforts to
standardize the requirements on Bachelor courses of study in the various
European countries point the way towards a comparable educational
standard. It would be possible to establish similar European standards
concerning the teacher training in technology, at least in some parts of the
courses of study.

The aspects discussed above have one thing in common: modularity. Only a
modular approach based on a common standard for describing data can be
realized sucessfully. This approach is to be explained later in this publication
within the framework of a collaborative Inter-University.

Point at issue

As information technological basic education focused on New Media is
gaining importance, didactic, methodological and therefore also aspects
relating to learning objectives and learning psychology are explicitly to be
taken into account [1]. Moreover, particularities and framework conditions of
whatever is relevant for learning with multimedial contents must be included.
This means each subject has a particular characteristic which has to be
strictly followed. In practice, however, besides some stipulated minimum
criteria, a certain universality is often attributed to learning- and
communication platforms in view of their fields of application. The existence of
suitable content is simply taken for granted and the possibilities of
standardisation are not debated.

Platforms such as WebCT, Blackboard or OpenUSS - to mention just some -
are pointing to the right direction, but they are not universal and therefore not
unrestrictedly applicable in any one subject. In this context WebCT and
Blackboard are expensive commercially oriented products and OpenUSS has
an insufficient administration for users and groups in place.

Available media for learning with electronic means are substantially
characterised by the type of respective mediation (CBT, WBT, LMS, etc.).
There is not a single learning- and communication platform on the market
which is able to satisfy all specific requirements.

Therefore, the following question needs to be asked:

how is a didactically justified learning with multimedial contents through
adequate use of New Media to be supported European-wide?



Model aproach
To any user standardised content should be available in a specifically
structured form in a pool. In addition to search options and possibilities of a
theme specific restructuring it should also offer consideration of didactical
aspects. On this basis, contents that would give meaning to the use of a
learning- and communication platform could eventually be prepared. A theme
specific restructuring of content can be realised by using a modular approach.
In this context, a staggered learning with multimedial contents is preferred to a
learning through an exclusive use of learning- and communication platforms.
A prerequisite is the media proficiency of the individual, which can go clearly
beyond the mediation of information- and user specific basics and which is
therefore in parts tied to specific characteristics of individual disciplines.
Within the faculty of Technology, an intensive mediation of media proficiency
can primarily be achieved in the area of transcription of information via
computer controlled events. At the same time this will provide an improvement
of study skills within the faculty of Technology. In this context, the didactic
added value which can thereby be achieved is of central importance.
The subject technology, at the university of Duisburg-Essen, Campus Essen,
has developed a three-stage model, which has been specifically adapted to its
requirements for the learning with multimedial contents as well as their
assessment. It is organised in three inter-dependent stages in a discursive
form:

- stage 1: standardised construction of multimedially oriented objects

- stage 2: structured storing of objects and restructured combining of

objects to learning objects (learning modules, learning units, courses)
- stage 3: the use of structured learning objects by using learning- and
communication platforms in presence courses.

In order to enable the realisation of this model for other disciplines, a
conception is necessary which has been adjusted to each organisational and
personal environment and adapted to the requirements and conditions of
individual faculties.

A

2 Stage 3: Use of e-learning platforms
§§ Stage 2: Structured storing of objects
2 Stage 1: Development of objects

Figure 1: Three stage model for the learning with multimedial contents

A graphic illustration of the three stage model (figure 1), by specifying the
degree of conceptual realization, points to the stages which build on each
other. It thereby reveals all the way from the standardised creation of content
through storing and combining structured contents to their final use in e-



learning or blended learning which evolves from it. In this way, didactically
based learning with multimedial contents can be supported.

Development of objects (standardisation)
An undeniable prerequisite for supporting an European-wide learning with
multimedial contents is the existence of content. It is available in very different
formats and can be identified via the associated MIME type or via their
filename endings.
Up until quite recently it used to be a common practice, within the framework
of using New Media, to produce unstructured content and make it available to
the user, no matter in what way. Just gradually the view, that in addition to
scientific requirements (technology product oriented) didactical criteria
(pedagogy process oriented) are increasingly gaining importance [2].
This fact is directly leading to the debate on a standardisation for the
development of content. It needs however be considered that each content
that is to be developed has a very specific target group. This requires
additional user specific and learning psychological issues to be considered. It
is not sufficient, for instance, to be able to control a commercial application for
the generation of simulations (e.g. Flash) in terms of programming it. In fact
the programmer needs to be clear about:

- in which specific discipline,

- for which clientele and

- for which learning objective
the content to be developed can be used. Only under consideration of this
conditions a programmer will be in a position to programme meaningful
interactive elements in a multimedia framework. These decisions can however
only be made in a professionalizing process within the framework of sensible
collaboration between programmers, scientists and pedagogues.

Structured storing of objects (structured content)
A sensible description of content through structured data records in order to
safely find relevant information even after long periods is an old problem
which has apparently still not been solved to a satisfactory level.
There is need for a long term solution not only for scantly developed
possibilities of labelling in data records but also for problems that regard of
inter-operability and portability.
Content descriptions through metadata offer a possible basis to resolve these
problems. For metadata, which should be satisfactory for the criteria of inter-
operability and portability, syntax as well as semantic are important.
Unfortunately there are very different concepts for an implementation of
metadata records for all different areas. Only some of the important ones are
to be briefly mentioned at this stage [3]:

- (X)HTML-Metatags’

- DCMP?

- |EEE LOM.

' XHTML on the basis of HTML 4.0 in terms of XML, offers extended specifications.
% Further concepts such as GEM, Warwick-Framework and IMS all use simple description elements of Dublin Core in varying
degrees of complexity, extensibility and profoundness.



None of these metadata concepts are universally suited. Each is specially
made for certain areas of application:

(X)HTML-Metatags provide a metadata structure which is indexed by most
Internet based search engines but they are unsuitable for a profound
description of content in the form of learning objects. The use of XML would
offer a solution. Unfortunately, XML is complicated, can’t present web pages
and only describes their desired basic structure. And the final implementation
must be made with HTML-derivatives, StyleSheets, scripting languages and
external files.

The DCMI [4] provides a set of 15 basic elements for a structured description
of objects. The integration into HTML is carried out with the support of
Metatags and the description record after Dublin Core stands out because of
its simplicity, for semantic compatibility, for international concordance as well
as flexible extensibility and progressive compatibility with RDF. It provides
standardised semantic information via digitalised contents. The conventions
after DCMI are entirely supported by W3C and they are described concisely in
RFC 2413 and in RFC 2731. The IEEE LTSC specifies this coherence.

The standard specified by IEEE LTSC and suggested in the standardisation
IEEE 1484.12 [5] of the LOM Working Group does in fact provide
comprehensive approaches for a systematic structuring of objects but it is
highly complex and does not offer any generally accepted description format
for multimedially focused elements.

It can generally be pointed out "that the exchange, the sharing of learning
objects between platforms based on standards is a central, and in many
cases unsolved problem" [6]. Meanwhile, in addition to approaches on the
bases of the SCORM reference model, there are other approaches on XML
basis [7] to ensure exchangeability and reusability of learning objects.

Use of e-Learning platforms (e-Learning)

As already mentioned above, e-learning or blended learning requires intensive
consideration on a technology product oriented level as well as on a
pedagogic process oriented level in order to reach an appropriate
implementation of intended objectives.

The technology product oriented level is about the technologically relevant,
implementable and administrative side of e-learning. Apart from the simple
question which communication- and learning platform is to be suitably
selected, the question about hard- and software is important.

This involves demanding requirements:

- The hardware-side requires a constantly available and reliably working
network computer on a fail-safe basis (redundancy system).

- The software-side demands a reliably working operating system with
effective rights administration and a proficient web server (UNIX or
Linux, Apache).

It turned out from past experiences within the faculty of technology that a
decentralised installation of a learning- and communication platform is more
beneficial than a central one. Some of the reasons for this are faster
administration and better access opportunities. In this context, aspects
regarding hardware in view of fail-safety as well as software in vies of
updating are to be taken into account. A very fundamental knowledge in the



area of computer hardware and respective operating system and the actual
learning- and communication platform is required. Such an extensive
administration requires an intensive involvement with the respective computer
system and can only be delivered on the basis of an adequately efficient
media proficiency.

On the pedagogy process oriented level, the notion of e-learning is deeply
involved with the notion of e-teaching: both can be merged into the notion of
e-education. Taking into account that not only the technological side plays a
central role in this context but also the individual him- or herself, it is actually
more correct to use the term "hybrid learning" or blended learning. This
means that e-learning provides a methodological variant or complementary
component within the individual learning process, which, if suitably applied,
makes learning an objective oriented process. The model of self controlled
learning is closely related but to be interpreted with care as the outcome of
cognitive- and experiment-psychological research showed that the learner will
often run into excessive demands [8].

Understanding e-learning as a superordinate for software based learning, the
computer must not necessarily be in the centre of this form of learning. The
fact is that e-learning enables place- and time independent learning.
Numerous trade fairs, international congresses, seminars and workshops are
dealing with the central subject of using New Media and related e-learning in
education (ICTE [9], PATT [10], LIT [11], TERC [12]). The essential point of
these events can be described in one sentence and outlines the overall
situation of e-learning: "During the authors‘ debate on developing learning
techniques, the central question, which of the two was more important,
technology or pedagogy, overruled the issue that learning is a social process
which involves exchange and care as well as learning objectives and control
over whether they have been achieved" [13].

Consequences

At this stage it becomes clear that behind every communication- and learning
platform exists an organisational- and learning theory, which developers and
users are only aware of in a minority of cases. Traditional education often
requires only a minimum input while the creation of contents for e-learning
demands a team of experts. However, it is the didactical concept in addition to
expert knowledge that is essential.

Particularly in academic education which represents a blend between
presence courses and virtual education the creation of time consuming media
is not normally required. It turned out that for time efficiency, large quantities
of material are accepted on paper while specific topics and short
presentations are better based multimedially and interactively [14].

The three-stage model (standardised creation of content, structured content,
e-learning) has proved itself at the University Duisburg-Essen, Campus Essen
within the faculty of Technology. The didactical conception for learning with
multimedial contents attached to this model contributed to questions not only
of scientific contents but also of didactical aspects apart from issues regarding
standardisation and structuring.

The success of this model was possible via a systematic implementation of it.
Based on a L.A.M.P. approach, a multimedia database with integrated



developing environment has been set up, by which stage 2 of this model was
implemented. During the work with the multimedia database (mmdb)
didactical aspects of multimedial contents are emphasised and required from
users. The export-function of learning objects enables an interface for follow
up e-learning within the framework of a learning- and communication platform.
On recommendation of the faculty of Technology the learning- and
communication platform ILIAS is now used at the University of Duisburg-
Essen, Campus Essen and centrally administered through the university’s
computer centre.

Focus on stage 2

Within the framework of technologies that are relevant for the Internet, the
area of multimedia plays an increasingly important role. However, in order to
use New Media in a meaningful way, it is absolutely necessary for all those
who want to deal with these media to broaden their media proficiency. This is
to be achieved on the basis of some basic education in information
technology.

The contradiction, that not everybody can be an expert in all areas, but that at
the same time demand for expertise exists in all areas, can only be resolved
by giving all participants the opportunity to make their knowledge available in
a structured way via simple but comprehensible user interfaces (figure 2). It
follows that every potential user with some basic education in information
technology should be able to use these interfaces even without specialist
knowledge.

They are realised in a modular approach and a developing environment based
on a database offers a convenient way to generate, amongst others, new
learning modules with other focus areas. This developing environment offers a
high degree in flexibility in dealing with New Media. And it can compose
contents that are systematically grouped with the support of metadata in a
structured way and with new focus areas.

Database based developing environment

User interface User interface
MMDB-TU INTEGER

I Database
H D mmdb D H
Active database access in Passive database access in

the scripting language PHP

the scripting language Perl

Figure 2: User Interfaces MMDB-TU and INTEGER

INTEGER together with MMDB-TU is filling the gap between mere content
and structured estimable learning objects. These are required later for the use
of learning platforms to initiate further collaborative inter-university technology
teacher education.



Modular approach

The modular approach above mentioned has been realised in various projects
within the faculty of Technology and Didactics of Technology TUD within the
framework of technology teacher education [15]. It is essentially about the
development of teaching and learning modules for the faculty. [16] The term
module has been defined as follows: a module consists of at least two objects,
which have been joined together into one coherent unit. An object is the
smallest undivisible coherent unit (e.g. a picture, a closed text in any one
subject, an applet, an animation, etc.) Modules are exclusively available in
XHTML-format.

Objects/modules are always described through meta-information and entered
into the database mmadb via the user interface MMDB-TU. DCMI is providing
the basis for a classification in this context.

The database mmdb has been designed on the basis of this modular
approach and only takes in data in a strictly structured form. It is a user
interface, which has been specifically focused on technology teacher
education for interactive dealing with multimedial contents. The basis of the
MMDB-TU is the database mmdb and has been realised through a L. A.M.P.-
approach (Linux, Apache, MySQL, PHP/Perl).

Concretisation

The approach according to L.A.M.P. is logically based on Open-Source-
Products, which are available as free software not only European-wide. The
widespread use of this approach is the result of the implementation of web-
applications in professional areas through fail-safe web-servers/database-
servers/fileservers. Such systems provide the basis for a focused use of PHP
and MySAQL in this field. The scripting language Perl is additionally used, not
only because of its modular structure but also because of an unintended
separation of code and layout for administrative purposes, as well as for the
generation of dynamic websites. For instance, every authenticated
entry/change of objects/modules in the database mmdb as well as their
confirmation/evaluation by the database mmdb is exclusively realised through
Perl scripts.

Objects with zipped record description files attached (zip-format), can on a
system-administrative level be parsed with a Perl script and in this way
automatically be read into the MMDB-TU.

Simple keyword searches and their logical associations are realised through
the use of PHP. PHP is in this case the programming language, which is
easier to use in order to specifically address the database mmdb with MySQL-
commands, which have already been implemented. A keyword search will
generate a result page of objects/modules which can be structured according
to the user’s requirements, e.g. according to attributes, functions, weighting of
keywords according to the frequency of their appearance, etc. Also controlled
by PHP, modules with a new thematic focus can be composed from the
results and viewed online.

Perl scripts will finally ensure that modules with a new focus can be re-entered
into the database mmdb or sent to the user as an e-mail attachment. Almost
all websites (whether realised in Perl or in PHP) have been provided with



JavaScript elements in order to offer maximum efficiency to the user in
dealing with the system. In particular, this language has been used for the
implementation of help-functions, information windows and the generation of
templates. In May 2001, a computer was set up on a raid system under Linux
with the functions web-server, database server and file server. Since
November 2001 it has been available for registered users under the URI
http://www.mmdb-tu.de and http://www.integer-tu.de.

User interface MMDB-TU

Every object which has been entered into the database mmadb, regardless of
which type of format, must be described in a data record according to DCMI.
The user interface MMDB-TU has templates and various input masks
available in order to instruct the user correctly.

The user himself is responsible for entering a data record, which describes the
respective object as concisely as possible and in as much detail as
necessary. The object is entered into the MMDB-TU exclusively on the basis
of this information. It is possible at any time to change object data, which has
been entered. Moreover, a help function has been implemented, which
provides detailed examples and explication for entering objects and the
formulation of basic elements according to DCMI. At the present time
(January 2004), the following file formats can be entered into the database
mmadb: htm/html, txt, jpg, gif, class and swf. In the near future, a gradual
extension with the file formats wav and mpg/mpeg is planned. Further formats
will follow upon request by the user community.

Every entered object, apart from its name, receives a definite object-ID. The
respective user, as well as the system administrator of the database, mmadb
are both informed about all entries. Every user has the opportunity to
administer his entered objects/modules via his user specific, password
protected access. A SSL support for such operations is currently planned.
Once the objects have been entered (figure 3), they can be composed into
modules via the user interface INTEGER, which allows different or completely
new focus settings (figure 4).


http://www.mmdb-tu.de/
http://www.integer-tu.de/
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‘ Focus learning obj. ‘

Course

Figure 3: Modular structure (active access): entry of objects/modules

User interface INTEGER

The user interface INTEGER contains a search engine specially programmed
for the database mmdb. One or several keywords, which can be inter-
connected by logical associations are searched. This search can be
narrowed, amongst others by previously selected elements from the
attributes-functions-matrix. Based on the search results the opportunity to
build modules of a basic type or of a higher order from existing
objects/modules can be used. The most basic module (module of the basic
class), as mentioned, consists of at least two objects. Such a module is
described as a learning module below and can be re-entered into the
database mmdb under a new record description according to DCMI.

During the generation of modules the user can decide himself which type of
module is to be generated. Essentially, learning modules, learning units and
courses are to be distinguished (figure 4).

Learning modules: during the generation of a learning module any chosen
number of objects can be combined independently from the selected topic
area.

A learning module (module of the basic class) consists of at least two objects.
It is generated from a thematically unbiased list, which returns a search to the
database mmdb as the result of a pure search. When saving to the database
mmadb, a new data record according to DCMI is to be set up.

Learning units: when generating a learning unit, thematically clearly related
contents, therefore closed contents, are created. A learning unit (module of
the top class), or proposal, is generated from a thematically weighted and
inter-linked list, which, depending on the weighting, returns the result of an




enquiry. When saving to the database mmdb, an entry into the attributes-
functions-matrix must be made in addition to a new data record according to
DCMI.

Courses: when generating a course, closed contents are represented under
aspects, which are specific to the area of application.

A course (module of the hyper class), or variant, is generated from a
thematically weighted and inter-linked list with a specific focus (from the area
of the attributes-functions-matrix). When saving to the database mmadb,
learning objective criteria (e.g. lecture- and class relevance) must be stated in
addition to the entry of a new data record according to DCMI and to the new
entry in the attributes-functions-matrix. Such a course therefore includes a
didactically and methodologically well-founded procedure when choosing the
topic area to be studied. It is retrievable with the additional use of learning
objective oriented criteria.

Apart from its feature to generate modules, INTEGER thereby provides
focused search options for the database mmdb. On the basis of a search
term, and directed by search masks it is possible to search combinations of
attributes, functions and fields of application and also to consider didactic
aspects. With every found object (as for instance Gif-animations, Flash-
simulations, Java-applets, HTML-texts) or module, the user is able to see the
contents and attached data record description according to DCMI. He can in
this way carefully decide which objects/modules he needs in order to generate
a new individual module with a focus of his choice. After this he has the
opportunity to enter the generated module into the database mmdb and a new
description, matching the newly chosen focus, must be made. When viewing
the search results, the user can finally make a simple assessment of
objects/modules. He thereby makes a contribution to the maintenance and
basic evaluation of the database. A final decision on the continued existence
of the, in this way, evaluated, data, however, remains the responsibility of an
editorially based administration.

New modules, generated by the user, are retrievable online at any time with
suitable search criteria. It is also possible to have objects/modules sent by e-
mail attachment in a zip format in order to enable continued work on them. In
this context, legal issues (user- and copyright, etc.) have not yet been
considered.

It needs to be mentioned that the user interfaces MMDB-TU and INTEGER,
on the basis of the database mmdb, have not established an online system for
evaluating self-assessment studies. Their collaboration makes modules
available, which can be entered in existing e-learning platforms, ILIAS or
OpenUSS. This fills the gap between mere contents and structured learning
objects which are required for the use of learning platforms.

Target groups are universities and general education schools as well as
teachers and students. In addition to specialist, subject related issues, also
didactic aspects have been taken into consideration.
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Figure 4: Modular structure (passive access): search of objects/modules

Asessment

A further element of the modular approach is the modular coupling which
offers the option for an assessment of existing objects/modules. In this way it
is possible to assess online any objects/modules available via the database
mmdb. The additional option for assessment is databased and inseparably
connected to the contents of the database mmdb. The author of an
object/module is thereby prompted to consider the scientific correctness of his
information. The following picture (figure 5) shows an example of a graphic
visualisation of a form of Snellius’ law of refraction, as an object with the
affiliated object assessment.

By programming, a frame-structure is created which offers the option for
assessment in the upper frame and shows the actual object/module to be
assessed in the lower frame. The degree of usability can be selected by
grading between 1 to 5: high to medium to poor in the upper frame. In addition
to this, the frame contains information on the theme, the object/module-ID and
the e-mail address of the author. The median assessment of the
object/module can only be viewed after submitting one’s own assessment,
hence after pressing the assess button.

This simple form of assessment has been chosen in order to offer the
opportunity to the user community to administer their objects/modules
themselves. Via e-mail, every registered user can draw the attention of the
author of an object/module to possible corrections that might have to be
carried out. After a time, set by the administrator of the database mmdb, all
objects/modules are automatically checked in view of the assessments that
have been submitted, and, if applicable, they are removed from the database
mmdb.

The user community is thereby prompted to deal in a self-responsible, hence
consistent way with the contents of the databased developing environment.



They are responsible for submitting and updating data records and ultimately
they determine the existing database.

Degres of 1=high; Z=rmediurm; S=poor Object assessmeant

usability

massazz | 1 Mz 2 al s AS5E5S

Theme: Law of refraction (Snellios) for certain media, Creator: juergenamehling @uni-essen.de

h =1 (AN

n="14(Glas)

Figure 5: Modular coupling of object and object-evaluation

Screenshots of MMDB-TU and INTEGER

The two screenshots following demonstrate the ability of the MMDB-TU for the
entry of objects in different ways (figure 6) as well as the use of INTEGER for
the generation of a new learning unit (figure 7). Both user interfaces are
available  under the known URI http://www.mmdb-tu.de  and
http://www.integer-tu.de .


http://www.mmdb-tu.de/
http://www.integer-tu.de/

o GLOLGE Q1RG0 WHY'UR UCHEUE|0XE BAQEYD -

juefie Ay pue Bunpliene pie;
10

sy 1afg o jenpiaipul alaje
10

s 12l jo sepio afiuey,
10

pefq Hujuies ] mau e apeie

BGE LOWF
G13/55
£L0016

=y osfgr jo Bunsiy

s(] Palgo Jo 151 ayy o) pappe
Kalp=Clely)

jesodoig & uo paseq
sprafqp Buguies | jo uoesauac oY

jJuawwuosauz buidojerq
AFOFUNI

”~ — W W Ngzﬁm%mm_

6GEL o :dl 9ala0

Insjenbay sy) Jo uoisod ay) woly Apuapusdspul insjealpu) £a1b6 sy
Bunonuoa s| sjpuey Buipuim Aa16 au) Aem SIY) Ul "WLIL 818 S8xe a)lym U]
sealaym

g|pue sy} Buipum UsUM sAoW S&Xe pue $[j0d paInojod Aeib syl

wajsAs |oJ3uod ay) jo uoneue|dx3

Sh9:9% 'dl P90

‘lsuuey? ysybug syy

ssoJoe jods Jsaleau ay) ‘sie[ed wWolj jsee-ynos sanewol as Alybnol
pajenys si a1 puejbug wol yoeje paies) e Jo ased Ul JusaiuisAob
yoausli4 ay) o} abejuenpe a16sjens e anb o) pasoddns sem syl “sinoy
¥z ‘xoudde uaye) saey pinom Jsbusssaw psunow e Aq AlsAlsp sealaym
INOY aUo UM sLied 0} 817 wol (sjuswaje)s [elaass Jo pasodwos)
abessaw Buo| e us)suel) o) ajqissod sem y suy ydeibaiay syl Yuan
"s|euBis paAlgoal

uo ssed pue peal pue adoass|e) e ypm suoneisiajul buunogybisu

OM] 8L} 8Al8sq0 AJUBISU0D 0} peY Uolje)siajul yaeg “saljawuoly

0.z AlyBnoa aBpug o) suonejsisjul ¢z Buisn ‘8 0) sLed Wol jusm
aul| ydeibala) 1siu ayL “saauelsip Buoj leno sebessaw xajdwoa Isjsuel
pIno3 yaym ydeibsjey [eando ue padojsasp IddvHD 8pneld ‘6gLL Ul
uonhjoasd Yauald ey 1eye Ajloys "o ‘angnded yasueld sy sy Buung

addeyn woly ydeibaja] weag syl

£40816 :dl 9al90

LG 2ul Jo Jun Buiuiean

16 :QIPRI90 'wiyuaTaddeya -
sjaalqo palelnossy
Jo-=lg0 Qa0EzE (dI-e=M90
[ua” uopduszap addeya jpoalgo
D 'HIebata) sploday
nod 5|0l pUE sadoy (InajEa1pul)
d £ =00 313y 1EEW B 0] pRUIERY
uieagq ayp jo uonduasag
£ qQiElqo "Bl uaTiyouyaey -
005 a1-MEl0 'BdlusT zasiow -
|49 0 "Wy uaT UoISsIUSUE] -
0 'Ly UET SE0WT U0 SSILSUEL] -
£00Z oy
s10alqo palenossy Cagepdn ey
o0 QL6 S 1-e=lEa0
pacun FaT0s syelbe|=; (o=iag
-0 AE | S DO - SR SPJowaiEy
WEEU] 10 cEauanbas-joqus 3y
Buipyiiasa) apoy-asiop
LAtk FEMOD
mlqQ ‘Bdlua”=ungd addeya - UORERSILILPY &
‘Wi uET uoREUE |dxe addeyD -
‘wiyuaTuopduosapTaddeya - EI001 g
! YHERS g
:s1aalqo pajeloossy e
Jogu-palgo £L021E (0I-R=M00 Hup "wes7 @
a|npop WEaT O
129048 WU =ddEyE oslan uopEIsuEg O
! h UOREIRUE G g
FolclbiHD TRy SplosaiEy
4393 LNI O
2 J=EUE} pinoa yaiyw ydeifia sy
‘aqnday yaua g =y sy Bunng HIDILM =
1y ydeibiaga] weag ayg NL-EOH &
Lo 4
i elgo 'Bdlua”ayeifagag - *
2 QIR0 "Bl ua T yauyaey - [42LEE) o
005 (Q1-Me(g0 "Bl us” gasiow -
|90 "Wy ua T UoISSIWEUE] - MARIBAD ¢
's108lqo pajeiooss
aone i v afiedaloH ¢
Jo-EElan wlLoles (a-eeian
‘um sslow uolEsIWEuE] (oelgn “uopassg-
ESEIW 'UD S0 EN
uoneonp3ABojouyoa |

ing uni

Generation of a learn

Figure 6



IvW-3
apn-gpULEsenpas) el

am Se Jalfo ayj o) elep Juess|al Byl (e suiejuod uiefie yaiym ew-a pajelaush Kjleaewiome ue aAaaad W 198N 8y} AL} LIES By} Iy BZIS 53 J0 J28(q0
ayy jo adAl-gw ays Be ‘paussuel) aq 0s|e uea Jasn ayy Aq payaads Apandxa ag o} saey Jou PIP Y3lym 1aalqo sy uo s|ielap ayaeds taday) punoy aq uea 0algo ayi uo SpEL uaaq asely
1y} suoieaaads |y L-GaMW Yl apisul palols s1aalgo Jenaided ayi yaiym Japun q)-10algo syl noge J8sn ayl SWUOL Yaiym panssl ag (s abed uojewdyuod e Ajue isaians e layy

o4 e Jo sueaw Aq 1aalqo ue jo Aug

‘sasodind aaessiuLpe Jo) padasal s uodo Jse| ay]

‘a|y-dIZ B J0 JBjSURIL ElA @
W4, N Gest, tsse(a, A, Bl B, UYs L WIyS T, Wiy, Wiy 'B|upd paleaosse ue Buisn Aq e
(upys , "Wiys, Uy, Wiy TWLH Jo siseq ayjuo e

s, teseja, i A, B, g s, Wiys T, WY, TWIY ) LDy e o sueaw Aq e

1algo ue Jaua o} ajqissod =1y 10algo
ay} jo uonduasap ayl Jojpue 10alqo ayl suIeluod yaiys pawey aq o sey ajy e e Auo 'piomssed pue awewasn ayl o} uolippe u) 1aalgo ue Jajua o) suondo ajdiynuw ssago nL-Gaie Ayl

“A[0) [l -G AU ol 328lq0 By o AUE UE puE Japsuel) B 'Uasoyd uaaq sey 1aalqo syl 83U TpasapsUel] g 0 1a8lqo syl oy sialieD elep uso Jayl Buiyaeas dop Aupgissod
aUY} Jau0 M L-Gai 2yl 01 58338 pul Ued s1aalqo yaiga AQ sysew-Agus ay) (puoduasap) xek|oSy peiewdoun ue o (dl-afewrn) ay sinjaid e e agq uea oalgo ue Aem syl

‘s1aalqo ol Jsea] 18 4o pasodlod S| 8NPOW Y CBNPOW B 40 Hed 8g UBD Yoiyam 'JUsLWE|E 8|qISap Jayung jou 1sa)ews ayl o spuels palgoe wual eyl

walqo Anu3 ni-gauw

£00Z Jaguaidag
Cepepdn jEe)

AOUIT SO L g

ORI ¢

SI00] g

HIOILM

ELDETEE™
UOHIBI0D g
uoEuaEg O
2npow o
walqo o
Agug O
Ajug g
nL-adamm o

ML

LU0 4 g

[EEUFS) g

ARINAITAC)

afiedawoH ¢

Uo B[RS

JuewuosAu3 Buidojereq pejesbeu) uoeonp3ABojouyos]
dFOFUNI osegejeqgeIpapynIny

Entry of objects

Figure 7



References and links

[1] Aufenanger, S.: Lernen mit neuen Medien — Mehr Wissen und bessere
Bildung, Presentation: education quality forum, Series of Presentations:
Wirkungen und Wirksamkeit Neuer Medien in der Bildung,
21,22/11/2002, pdf-Document: http://www.erzwiss.uni-
hamburg.de/Personal/Aufenanger/Vortraege/Lernen mit neuen Medien
Dortmund_Handzettel.pdf, referenced: 09/02/2003

[2] Baumgartner, P./ Hafele, H./ Maier-Hafele M.: E-Learning: Didaktische und
technische Grundlagen, Sonderdruck, Perg: CD Austria Verlags- und
Handelsgesellschaft mbH, 2002; pdf-Document:
http://iol3.uibk.ac.at:8080/filer/peterManilaWebsite/peter/material/e-
learning_sonderheft.pdf, referenced: 19/02/2003

[3] Holzinger, A.: Interoperabilitat und Metadaten, Workshop on the 2nd
Business Meeting “Forum Neue Medien®, Wien, 2001, pdf-Document:
http://serverprojekt.fh-joanneum.at/sp/thema/meta/metadaten.pdf,
referenced: 20/02/2003

[4] Dublin Core Metadata Initiative, Website: http://dublincore.org, referenced:
20/02/2003

[5] Institute of Electrical and Electronic Engineers, Learning Technology
Standards Committee, IEEE 1484.12 LOM-Working Group, Webpage:
http://Itsc.ieee.org/wg12/index.html, referenced: 26/03/2003

[6] Interoperabilitat und Metadaten, Themenworkshop am
Wirtschaftsforderungsinstitut, Wien, 2001, pdf-Dokument:
http://serverprojekt.fh-joanneum.at/sp/thema/meta/metadat-wsp.pdf,
referenced: 14/07/2003, IlI

[7] Finsterle, L./ Rotard, M.: Mit konventionellen Autorensystemen zum E-
Learning Portal, in: Klaus P. Jantke, Wolfgang S. Wittig, Jérg Herrmann
(Publisher): Von e-Learning bis e-Payment, Berlin 2002, Akademische
Verlagsgesellschaft, AKA, ISBN 3-89838-033-5, pp 111-121

[8] Weinert, F. E. (Hrsg.): Enzyklopadie der Psychologie, Volume 3,
Psychologie des Unterrichts und der Schule, Géttingen, Hogrefe Verlag,
1997, ISBN: 3-8017-0539-0


http://www.erzwiss.uni-hamburg.de/Personal/Aufenanger/Vortraege/Lernen mit neuen Medien Dortmund_Handzettel.pdf
http://www.erzwiss.uni-hamburg.de/Personal/Aufenanger/Vortraege/Lernen mit neuen Medien Dortmund_Handzettel.pdf
http://www.erzwiss.uni-hamburg.de/Personal/Aufenanger/Vortraege/Lernen mit neuen Medien Dortmund_Handzettel.pdf
http://iol3.uibk.ac.at:8080/filer/peterManilaWebsite/peter/material/e-learning_sonderheft.pdf
http://iol3.uibk.ac.at:8080/filer/peterManilaWebsite/peter/material/e-learning_sonderheft.pdf
http://serverprojekt.fh-joanneum.at/sp/thema/meta/metadaten.pdf
http://dublincore.org/
http://ltsc.ieee.org/wg12/index.html
http://serverprojekt.fh-joanneum.at/sp/thema/meta/metadat-wsp.pdf
http://mmdb:integer@www.top10-ses.de/lll/metadatwsp.pdf

[9] Wehling, J.: Lehrerausbildung fur das Fach Technik im Gymnasium im
Bereich “Informationstechnologie®, in: Technische Bildung, Ansatze und
Perspektiven, 1%t Edition, Frankfurt am Main, Lang Verlag, 2002, ISBN 3-
631-38548-X, pp 261-266

[10] Wehling, J./ Haupt, W.: Data structuring of online-based courses for
technology education, PATT-12 (Pupils' Attitude Towards Technology)
conference for Optimal Use of Resources in Technology Education,
Cape Town, South Africa, Beute (Publisher), 2001

[11] Langkau, T./ Rudolph, C./ Wehling, J./ Haupt, W.: Multimediales Lernen
im Fach Technologie und Didaktik der Technik, in: Klaus P. Jantke,
Wolfgang S. Wittig, Jérg Herrmann (Publisher): Von e-Learning bis e-
Payment, Berlin 2002, Akademische Verlagsgesellschaft, AKA, ISBN 3-
89838-033-5, pp 276-289

[12] Wehling, J./ Haupt, W.: Multimedia in Technology Teacher Education, in:
Learning in Technology Education: Challenges for the 21 century,
Volume 2, Gold Coast, Queensland, Australia, Centre for Technology
Education Research, Griffith University, 2002, ISBN: 0-909291-74-8

[13] Schneller, A.: E-Learning tritt auf der Stelle, in: c't, Magazin fur
Computertechnik, Ausgabe 05/2003, Hannover, Heise Verlag, 2003,
ISSN: 0724-8679

[14] FH Joanneum, Serverprojekt 2002, Newsletter August 2002 — Neue
Medien in der Lehre, pdf-Dokument: http://serverprojekt.fh-
joanneum.at/noflash/new/archiv/august2002.pdf, referenced: 25/02/2003

[15] Entry portal to the projects of the faculty of technology and didactics of
technology, homepage: http://Ipf.tud.uni-essen.de

[16] Wehling, J.: "Technische Bildung. Ansatze und Perspektiven:
Lehrerausbildung flr das Fach Technik im Gymnasium im Bereich
Informationstechnolgie”, Europaischer Verlag der Wissenschaften, 1
Edition, 2002, ISBN 3-631-38548-X, pp 261-266 (also available as
Special Edition)


http://serverprojekt.fh-joanneum.at/noflash/new/archiv/august2002.pdf
http://serverprojekt.fh-joanneum.at/noflash/new/archiv/august2002.pdf
http://lpf.tud.uni-essen.de/

	Introduction
	Point at issue
	Model aproach
	Development of objects (standardisation)
	Structured storing of objects (structured content)
	Use of e-Learning platforms (e-Learning)
	Consequences
	Focus on stage 2
	Modular approach
	Concretisation
	User interface MMDB-TU
	User interface INTEGER
	Asessment
	Screenshots of MMDB-TU and INTEGER
	References and links

