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Abstract. Vienna University of Technology’s E-Learning Centre introduced
Moodle in 2006 as the university’s central learning management system. Cus-
tom interfaces to existing IT infrastructure as well as modules developed and
deployed according to user’s needs provide for a seamless digital workflow in
the university’s teaching, learning and organisational processes. Encouraging
the use of the LMS as a multi-purpose tool to support all kinds of co-operation
and communication activities in addition to curricular teaching led to a rapid
and significant increase in user numbers and encouraged university teachers to
deal with educational questions and to develop innovative learning and teaching
solutions, based on the LMS.
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1 Background

Vienna University of Technology’s administrative software TUWIS has grown over
more than 40 years; modules to satisfy urgent needs and demands have been added
step-by-step, resulting in a very heterogeneous and expensive to maintain enterprise
information technology landscape with complex interfaces.

Concerning e-learning, the situation was similar until a few years ago. Entrepre-
neurial teachers and researchers at Vienna University of Technology had carried out
many successful projects and activities beyond self study which were able to demon-
strate that immense benefits can be achieved by media supported learning, e.g.:

e iChemEdu [1, 2] developed an internet-based laboratory information and manage-
ment system, iChemLab, an e-book based e-content pool, iChemLecture, and an
e-self-assessment tool, iChemExam; an ever growing database application initially
containing more than 450 detailed synthetic experimental protocols has been de-
veloped by extracting and revising information from some 8,600 student work re-
ports collected over the last years;

e MODULOR and virtual campus for architecture [3]: to support face-to-face learn-
ing, the faculty for architecture started to implement a virtual campus, consisting of
a learning portal, a media database, and groupware and courseware tools;

e blended learning in continuing education, with active facilitation [4].
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Many of the successful and sustaining projects have developed their own hardware and
software solutions. While some of these systems contain interfaces to the university’s
administration system, many of them were implemented as stand-alone solutions with
their own registration and authentication modules — thus resulting in redundant and
partly inconsistent data.

1.1 Evolving E-Learning and E-Teaching Strategies

In 2004, a new University Law released the Austrian universities into autonomy and
gave them the opportunity and the obligation to develop their own strategies. Vienna
University of Technology founded an E-Learning Centre as an organisational and ad-
ministrative structure to consolidate earlier e-learning and e-teaching initiatives and to
make the experiences and developments sustainable and applicable for a wider group
of users. The E-Learning Centre supports teachers and students in all departments and
all fields of study and maintains and permanently improves e-education tools.

The university’s strategy aims at improving the quality and efficiency of their
study offers: the application of new media shall intensify learning processes, improve
learner’s perception of complex subjects, and it shall enable particular groups of stu-
dents to participate in courses who would otherwise be disadvantaged. The univer-
sity’s medium to long term goal is to support each basic course in initial studies by
means of e-learning — not by replacing the face-to-face courses, but by establishing
blended learning as the standard in learning and teaching. In parallel, learning provi-
sions are improved with respect to quality management. Establishing quality stan-
dards follows state of the art processes as defined by ISO 9000 and ISO 9126 and
described by various publications, e.g. [5].

According to Hagner’s characterisation of technology adaptors (distinguishing be-
tween entrepreneurs, second wave, reward seekers, and reluctants [6]), Vienna Uni-
versity of Technology aimed at creating a large group of second wave adopters by
consolidating entrepreneurs’ initiatives and by building a “learning community of
practice” among the university’s teaching professionals. To take the reward seekers
on board, the rectorate has initiated an annual E-Learning Award for outstanding
achievements in teaching with new media, encouraging teachers to share their
achievements with colleagues.

To create synergies, three significantly different universities in Vienna (University
of Technology, University of Natural Resources and Applied Life Sciences, Academy
of Fine Arts) collectively developed, implemented and evaluated their e-learning and
e-teaching strategies; they joined forces in the project Delta 3 [7, 8, 9, 10, 11] which
was carried out from October 2005 to September 2007 and was co-funded by the
Austrian Federal Ministry for Education, Science and Culture during the tendering for
e-teaching/e-education strategies at universities and Fachhochschulen [12].

1.2 Implementing E-Learning Services and Infrastructure

A successful blended learning strategy requires comprehensive offers for support,
consultation, and qualification of university teachers, students and managers. Since
the university followed a holistic approach for implementing e-learning strategies,
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dealing with strategic, organisational, administrative, financial, and legal aspects, di-
dactics and curricular integration, competence and expertise, acceptance and incen-
tives, public relations and marketing, and quality assurance (compare [13]), efficient
and effective implementation of such a strategy requires to develop users’ competen-
cies in many such areas. Thus, the E-Learning Centre developed a portfolio of infor-
mation and qualification offers that can be rapidly adapted to different needs and
demands of users at the university. Integrated support structures have been created
which offer a wide spectrum of individualised, problem oriented (or rather solution
oriented), low threshold services to university teachers, adequate for any need and any
amount of time available, ranging from online FAQs and a helpdesk to consultancy,
information events and workshops, as well as coaching and guidance [11].

2 Implementation and Application of Moodle as the Central LMS

The use of a centrally managed and maintained learning platform significantly in-
creases the efficiency for teachers and students, leads to a more homogeneous presen-
tation of learning provisions, and reduces management and support overhead.

The E-Learning Centre of Vienna University of Technology implemented the LMS
(Learning Management System) Moodle (Modular Object-Oriented Dynamic Learn-
ing Environment) as its central LMS under the university specific “brand name”
TUWEL (Technische Universitit Wien E-Learning) with specific adaptations to-
wards the university’s corporate design, with interfaces to existing services, and with
features and functions in order to support specific teaching and learning processes.
Moodle is open source software with currently more than 28 million users on ap-
proximately 50,000 registered validated sites in more than 200 countries [14].

The most important extensions to Moodle were features allowing the integration of
the LMS TUWEL into the university’s existing administration systems, thus enabling
the use of existing data without having to duplicate them. Access to TUWEL is con-
trolled via the university’s centrally managed authentication system so that all staff
members and students can use the learning platform immediately, without additional
administrative entry barriers. Information provided by TUWIS upon login is used by
TUWEL to determine authorisation and rights of users, so that teachers have access
to all the courses provided by their department. Upon every login, user data in
TUWEL are updated from data in the central administration system. Additional inter-
faces connect the already existing e-learning tools (e.g. iChemLab, iRecord) to
TUWEL and thus also to the administration system.

Data concerning authentication, authorisation, enrolment, group management and
meta-data on lectures are imported into TUWEL, and grades can be calculated from re-
sults of learning processes and exported from TUWEL back into the administration sys-
tem TUWIS. All these features are implemented in a Moodle block “TUWEL Toolbox”
so that they can be accessed easily from within each TUWEL course [15, 16]. On the
other side, TUWIS (which contains all the relevant information) has been enhanced
with a menu entry to generate and to announce a course in TUWEL, based on available
data from TUWIS; this feature also automatically generates links between course en-
tries in TUWEL and in TUWIS [15, 17].
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2.1 Specific Features

The standard open-source software package Moodle has been enhanced with special
features oriented at educational requirements and based on users’ needs and require-
ments to support faculty specific learning processes, e.g.:

e “checkmark assignments”: in many courses, students have to solve exercises at
home and have to declare (by entering checkmarks into a list of exercises) before
the start of a face-to-face group meeting which exercises they were able to solve;
during the meeting, randomly selected students have to demonstrate their solutions;
the process of submitting the “checkmarks” and the grading of the assignment are
represented in TUWEL’s assignment type “checkmark assignment”;

e advanced “working group” handling: for splitting large numbers of learners into
groups, student working groups can be built in TUWEL in addition to the groups
defined in TUWIS; teachers define the number of groups and the maximum num-
ber of participants per group; students can then form groups with their colleagues,
and a learning product jointly developed for an assignment can be uploaded by one
of the students; teachers are able to grade such an assignment for the whole group;

e “activity reports”: this feature provides teachers with the possibility to anony-
mously contact groups of students depending on their activity (or non-activity)
level with regard to specific assignments or downloads of documents;

e advanced display features, e.g.: mathematical notation, rendering of LaTeX nota-
tion, molecular rendering of Jmol descriptions as 3D visualisations, syntactic high-
lighting of programming language code, displaying mind-maps created with the
open-source software freemind via a flash plug-in [15, 18];

e advanced scheduling: a powerful scheduler enables teachers to announce a number
of time slots to their students, e.g. for oral examinations, for discussing the results
of their exercises, or for meetings during office hours; several teachers and tutors
of a course may generate time slots, and students are able to see all time slots pro-
vided by all relevant teachers and to register for a specific time;

¢ iRecord: a media-based e-portfolio has been developed by the faculty for architec-
ture; a specific TUWEL assignment feature allows the submission of documents
from TUWEL assignments directly into the iRecord system [15].

2.2 Promoting the LMS for E-Learning, E-Teaching — and beyond

A low threshold usage of the centrally maintained learning platform was solicited,
aiming at first increasing the quantity of e-learning provisions; later on, every course
shall use the centrally supported learning management system and apply those of its
functions (administration, content-presentation, organisation of learning activities,
communication, feedback, assessment) which are relevant for the specific course. We
correctly expected that awareness for the quality of (online) learning and teaching
would rise at a later stage, after teachers took their first attempts; like other universi-
ties, we experienced that the application of an LMS and the availability of support and
training have encouraged the university teachers to deal with educational questions
and to develop innovative solutions, thus influencing teaching in a positive way [11].
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TUWEL usage statistics
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Fig. 1. TUWEL LMS use by semester (number of teachers includes staff and tutors)

TUWEL went online in March 2006 with less than 50 courses created by teachers
of the computer science faculty. The big challenge was — and still is — to promote the
benefits of deploying the platform for teaching purposes. In October 2008, TUWEL
provides approximately 350 different courses per year (see Fig. 1). The platform is
used almost any time and by up to 5,870 different users per day (see Fig. 2).

Like at many other universities, the centrally supplied LMS is used by approxi-
mately 15% of the teachers. However, many learning activities applying new media
have evolved in parallel (e.g. [19, 20]). As expected, the platform was most inten-
sively used by the faculties and departments with the largest number of students (In-
formatics: 5.277 students, 874 beginners in winter term 2008/09; Architecture: 3,968
students, 842 beginners in winter term 2008/09 [21]). The largest “regular” courses
for students, with up to 800 participants, are — as expected — from these two faculties.

However, the LMS TUWEL is not only used for courses in regular curricula but
also for courses for the university’s staff members, e.g.:

e a welcome-event “getTUgether” is offered twice per year and provides new staff
members with information about the university’s structure and organisation, ser-
vices and service units;

e specific information and training is offered for security officers and fire wardens;

e the university’s library offers introductory courses to students and researchers;

¢ introduction to the LMS’s features is also provided in TUWEL in several formats
(e.g. content creation tutorials, TUWEL tutorials).
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Fig. 2. Increase in the number of different TUWEL users per day

Interestingly enough, the university’s management and the central university offices
and service departments very soon discovered the capabilities and benefits of such a
platform which is easily available and accessible to all university employees and stu-
dents. They thus use the TUWEL platform regularly for communication, co-operation
and administrative purposes, e.g.:

e the E-Learning Centre itself uses TUWEL to administer the annual E-Learning
Award: general information is provided in “online resources”, the upload of appli-
cations is handled by TUWEL’s assignment feature which allows the jury mem-
bers to download and evaluate the applications;

e in the year 2006, the university had to decide whether to build a new campus at the
outskirts of Vienna or to expand the capacity of its buildings located downtown;
the rector’s office used TUWEL’s “online resources” to present different concepts,
invited staff members and students to discuss pros and cons in TUWEL’s forums
and deployed Moodle’s “feedback” module to survey university members’ opin-
ions and preferences;

e 5o far, there is no other centrally maintained tool for content management and for
computer supported co-operative work at the university; various commissions and
planning committees thus use TUWEL'’s upload and download features (online re-
sources and forum entries with attachments) to exchange and co-operatively work
on documents;

e the medical service department organises appointments with staff members for
health checks and specific programmes, e.g. vaccination campaigns, courses, and
consulting services: staff members are in the role of course participants, the medi-
cal staff acts as teachers; during the summer term 2008, more than 600 appoint-
ments have been scheduled, deploying TUWEL’s advanced scheduling;
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e deploying Moodle’s “feedback” module, the teachers’ and researchers’ association
ran a survey to investigate on job satisfaction, making use of TUWEL’s possibility
to guarantee that only staff members were able to fill out the form (and only once
per person) and that the replies were completely confidential;

e physics teachers co-ordinate contents and learning material of their courses: they
use Moodle’s “database” module to collect and retrieve data on the relationship be-
tween courses, teachers and learning material and to organise for peer reviewing
and co-ordinating their teaching material.

We originally expected the departments with the largest number of students to be the
ones offering the courses with the largest number of students — but this is not the case.
Some non-curricular activities which are implemented in the TUWEL LMS as
courses have well over 1,000 registered participants — they are thus larger than all the
“regular” courses offered to students (see Fig. 3): The largest (by number of partici-
pants) currently offered course is the TUWEL Tutorial introducing teachers to the use
of the LMS with 1,362 participants, followed by the “Medical Services” course with
1,214 participants. The largest course in TUWEL so far has been the “Location De-
bate” in 2006 with 2,925 participants who generated 13,500 “action log entries” for
this specific course on the most intensive single day.

Especially the “Location Debate” (which started shortly after TUWEL had been
launched) involved many of the university’s staff members, and it thus provided more
than 1,000 teachers with a positive first contact to the LMS; within only a few days, the
number of TUWEL users increased by approximately 1,500, providing the E-Learning
Centre with a “jump start” for many of the university’s established teachers.

In 2006 and 2007, the E-Learning Centre of Vienna University of Technology
provided essential e-teaching training for two persons of (nearly) every department

course curriculum participants

1 | Location Debate (Rector's Office) non-curricula 2,925
2 | TUWEL Tutorials (E-Learning Centre) non-curricula 1,362
3 | Medical Service Department non-curricula 1,214
4 | Software Engineering and Project Management Informatics 778
5 | Beginning Students' Information and Orientation | Architecture 772
6 | Algorithms and Data Structures Informatics 749
7 | Building Theory Architecture 745
8 | Mathematics 1 Informatics 707
9 | Social Issues in Computing Informatics 669
10 | Urban Development Architecture 574
11 | Fundamentals of Computer Science Informatics 554
12 | Introduction to Computer Programming Mechanical 415

Engineering
13 | Teachers' and Researchers' Association non-curricula 406

Fig. 3. Largest TUWEL courses by number of participants
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who further on act as multipliers and provide first-level support for the department’s
teachers, further increasing LMS user numbers. Since 2007, all new staff members
get in touch with TUWEL for the welcome-events “getTUgether”.

3 Outlook

In January 2008, Vienna University of Technology started the Enterprise Application
Integration project TISS (TU Wien Information Systems and Services, [22, 23])
which will replace the old TUWIS System step by step with a common technological
architecture and will enable an interactive application management, supporting the
addition of new services. Existing systems will be integrated into a homogeneous,
consolidated platform. TISS will provide TUWEL which has grown into an important
tool for learning and teaching with interfaces for integration.

Features currently offered by TUWIS, TUWEL, and other platforms in parallel
will be harmonised further. TUWEL’s features will thus become even easier to use,
more effective and efficient. This development will increase university teachers’ mo-
tivation to use the LMS to improve their teaching provisions.

4 Conclusions

In order to utilise the full potential of a centrally managed and maintained learning
management system for increasing efficiency for teachers and students by leading to a
more homogeneous presentation of learning provisions, the E-Learning Centre of Vi-
enna University of Technology promoted the benefits of applying the platform for
teaching purposes by integrating the LMS into the university’s central administration
system, by adapting the LMS to specific needs and demands of its users, and by en-
couraging the application of the LMS various purposes.

The learning management system which had originally been introduced to support
teacher-student communication for learning purposes thus has become a multi-
purpose tool supporting all kinds of other co-operation and communication activities,
due to the benefit of having a well introduced interface. The E-Learning Centre actu-
ally encourages this originally not intended use of the learning platform to further
promote its application for teaching purposes. Teachers who had not come in touch
with efficient and effective use of online communication and co-operation before ex-
perience the benefits at first hand. This gets them start thinking about introducing ICT
supported processes into their course concepts, consequently creating new courses
and increasing the number of courses available, but also dealing with questions of
educational quality and increasing the quality of the courses.
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