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Summary 
At Graz University of Technology lots of experience using multimedia or internet 

based applications in higher education has been gathered. Especially in the field of civil 
engineering we can refer to a seven year long practical employment. 

During the very first e-Learning boom at universities in Austria in 2001 some 
projects in the field of civil engineering have been started in order to investigate the 
possibilities of web-based education.  

Nowadays a radical change of the Web, often called Web 2.0, offers possibilities, 
which can change the e-Education dramatically. The use of Wikis and Weblogs lead to a 
more collaborative teaching and learning process. Podcasts, in the same way as web 
based software helps to support the learner of today in a much more efficient way as in 
the years before. 

This paper will discuss how modern technologies can be used in the field of Civil 
Engineering Education and will show a lot of practical examples of today’s effort in this 
field at Graz University of Technology. The authors conclude that e-Education will play a 
very important role in the future of higher education. 

Introduction 
Mark Prensky [19] wrote, “Our students have changed radically. Today’s 

students are no longer the people our educational system was designed to teach“. 
Considering the radical changes of today often summarized as Web 2.0 or 
eLearning 2.0 is there really such a major turning point? Are learners who are 
reaching the university comparable to those of some years ago? Currently 
numerous of those questions are discussed within the university, but only little 
research has been done. Especially if we take a look at each technical discipline, 
what does it mean if learners and Internet technologies are changing radically?  

As the so called Web 2.0 hype is cooling down, the discipline is becoming 
more mature and previously skeptical people are now integrating the provided 
tools into their daily workflow. Accordingly we can expect the technology to 
grow more and more into our lives. School kids, teenagers are very fast at 
adapting to new habits and likely to try out a lot of different approaches. In the 
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field of eLearning some more issues come into question: How settled are these 
new technologies among people that come to study at our university? Do they 
only consume or do they contribute their own work and ideas, therefore knowing 
how to handle blogs, wikis and similar platforms? How much can they benefit 
from working with these? Or the other way round: how much do we impede them 
by not offering new ways of learning and community work? 

Due to the fact that the Internet pervades our daily life and availability is still 
increasing, maybe the whole university teaching and learning process has to be 
rethought. Our daily life is increasingly taking place online, for example banking 
activities, booking, reading news and so on, and will lead to a new way of use. 
The growing bandwidth accommodates the demand for watching TV and movies 
online or send audio files as podcasts to recipients all over the world. This 
changes our life and our behaviour tremendously. 

The availability of new mobile technologies such as mobile phones or PDAs 
allows for the use of these devices [26] not only in business or private life but 
also for learning settings [15]. Technology has impacts on learning settings and 
learning styles [15]. If people are becoming increasingly mobile, why should 
they not learn mobile? Is this the challenge of the future? Why should we not 
assimilate informal communication, distribution and consumption structures for 
the learning processes?  

As a matter of fact we can constitute that learning and all further processes 
concerning the educational system are changing. Ally [1] mentioned: „At the 
same time, today’s and tomorrow’s learners will be nomadic and continuously on 
the move. As learners move from one location to the next, they must be able to 
use the infrastructure in the different locations to access learning materials. 
Hence, learning materials must be designed for easy access by the nomadic 
learners using mobile technology regardless of where they are located and which 
network infrastructure they are using to access information“. 

Obviously there are many facts pointing to a different future in learning 
behavior, but how is the daily situation really at the university? Some research 
work in the last years tried to identify the differences between teenagers, so 
called “net generation” [18] or “digital natives”  [19] and their lecturers. 

e-Education or Learning with Internet technologies 
First, before investigating the use of new technologies, we have to take a 

look at the fundamental basis of education itself. Teaching and learning are both 
social processes and are happening between people: teachers are interacting with 
learners, learners are interacting with other learners and since few years there is a 
new kind of interaction – between learners and computers. The possibility of 
interaction is absolutely necessary because learning as a highly social process 
proceeds through and bases on conversation [4] [14]. Learning needs immediate 
feedback in the same way as user-dependent reactions. According to Vygotsky 
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[22], the relationship between interaction and learning is fundamental and can be 
summarized in three sentences: 

• Learners` achievement levels depend on what they already know 
(previous knowledge) 

• The mechanism that delivers knowledge is an interaction 
• The goal of learning is interactive problem solving 
Thus, the first assumption is that learners must be actively engaged in 

collaborative work maybe with the help of computer technologies. Didactical 
settings and scenarios should be designed in a way that engagement instead of 
passive consumption will be possible.  

A further important aspect for learning purposes is motivation. By increasing 
the motivation learners can be engaged or attention to the learning material can 
be maintained for a longer period of time. Elton [13] also mentioned that 
increasing motivation is an essential factor for successful learning. “Make 
student feel more confident that they will be able to pass the examination, the 
grading” is claimed by him. In other words high commitment to the goals of a 
lecture is only then possible, when the students are highly motivated. 

Due to these facts it must be pointed out that new technologies could be very 
powerful if interaction, collaboration and motivation are supported. Initially 
multimedia and subsequently the World Wide Web in general seem to provide 
possibilities to teach and learn in a completly different way. The often quoted 
expression A3 (anytime, anywhere and anybody) in the very first time of 
elearning lead to a big hype for technology enhanced teaching.  

Nowadays Web 2.0 is reaching the lecture rooms and invites users to 
actively participate. “User generated content” or “user is the content” stands for a 
new online generation. Wikis, Weblogs, Podcast or similar applications allow 
easy online publication. Of course also teaching and learning processes are 
affected and shift to a more learner-driven behaviour can be expected. From a 
research point of view a movement from eLearning 1.0 to eLearning 2.0 is 
occuring. 

eLearning 2.0 
e-Learning 2.0, first coined from Stephen Downes [4], is a synonym for the 

use of Web 2.0 technologies in education, but is mostly not viewed from a 
technical point of view rather but from a social one. The technologies themselves 
are not really new – Wikis for example were invented by Howard Curringham in 
1995 [3] – so why is now such a boom possible, what is the “changing” term?  

Three components should be taken in account: 
• Device: Nowadays the access to the Internet is not only restricted to a 

Personal Computer with a slow cable modem. The typical learner or 
teacher in the area of universities in Western Europe uses his Laptop, 
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PDA or even his mobile phone and WLAN to connect to the Internet. It 
must be pointed out that the independence of the device is definitely on 
another stage as for example ten years ago. 

• Accessibility: Access to the internet is not only possible for students, but 
also with high connection speed which allows for working online. Data 
transfer takes not hours; videos can be directly watched online and 
emails are a usual part of daily life. 

• Human Factor / Usability: Internet is widely accepted and leads to a real 
new human behaviour. Nowadays nobody is wondering why lecture 
materials are available only online or lecturers are sending emails 
instead of making announcements. Further the usability of internet 
applications has dramatically changed. Some years ago special skills 
and knowledge were necessary to contribute to internet pages. Only few 
programmers or web designer had the opportunity to provide content. 
Web 2.0 is the beginning of active user participation. Usability, Internet 
technologies and also the users themselves have reached a level which 
allows a new exposure with online content. 

The Web is changing dramatically – an enormous growth rate, an increase in 
the number of technologies and applications. On the other side there is the well 
established and researched science of education. In other words the gap between 
traditional science of education and emerging technologies of e-Learning is 
growing rapidly.  

Finally also the learners themselves are changing and it should be 
summarized with a quotation [21]: “… there seems to be a divergence between 
the learning content producers, and the content users. While producers are trying 
to force everything into closed systems, the users want to use open systems. (…) 
We can already see a convergence between these new open media tools and 
constructivist learning: all three requires the users to construct their own 
content.” 

Practical Experiences 

The first research steps: e-Learning 1.0 for civil engineering 
Graz University of Technology has a long tradition in e-Learning research. 

Extensive experience in design, implementation and the operation of large online 
hypertext services for fairly large user communities has been gained [24]. 
Especially the Institute for Information Systems and Computer Media (formerly 
Institute for Information Processing and Computer Supported New Media) where 
Hyper-G was conceived, has managed to actively contribute to theoretical 
research as well as practical examples. Hyper-G, Hyperwave or currently WBT 
Master are only a short excerpt of developed e-Learning systems [17]. 
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Especially in cooperation with the educational field of civil engineering the 
project iVISiCE was established in 2001. The aim was to investigate the 
possibilities of multimedia use in the field of structural concrete. Some research 
papers examined how the use of animations, interactive learning objects, 
communication tools and games can expand the traditional learning and teaching 
scenarios in a meaningful way [5, 6, 7, 8, 9].  

In the same way a special kind of e-Learning software for interactive 
structural analysis, the program EasyStatics [2] is in use at the Institute for 
Building Informatics. 

Bauwiki 
In the beginning of 2006 the Institute for Building Informatics introduced a 

Wikisystem to their students for the first time. Similar to the best known and 
most famous Wiki, WikiPedia, students wrote articles online and collaborated 
with each other.  

Today the so called “Baulexikon” (http://bauwiki.tugraz.at) holds a hundred 
articles about special civil engineering topics [10], all well written by students of 
the first semester. The didactical concept behind is that learners on the one side 
learn to use modern technologies (a first use of markup languages) and on the 
other side see the power of collaboration in the same way as the simplicity of the 
tool. 

Podcasts 
The term “Podcast” is a mash of Apple´s mp3 player “iPod” and the word 

“broadcast”. A definition of “Podcast” as Wikipedia explaines it “A podcast is a 
media file that is distributed by subscription (…) over the Internet using 
syndication feeds, for playback on mobile devices and personal computers.”  

In other words only the combination of a media file with the “Really Simple 
Syndication“ (RSS) technology, where users are able to subscribe can be named 
as Podcast. The use of Podcasts in Higher Education is mainly a recording of the 
entire lecturers – audio (the voice of the lecturer) and video (capturing the 
computer screen of the lecturer). This file is adapted and distributed online in 
four different formats: .avi (all operating systems), .mp3 (only audio), .swf 
(navigatable through all slides) and .m4v (the iPod file). With these file types 
nearly all devices can be supported. Fig. 1 shows a screenshot of a Podcast of the 
lecture Computer Science I. 



Original published in: 6th AECEF Symposium on Civil Engineering Education in 
Changing Europe; Vainiunas, P., Juknevicius, L. (Ed.), VGTU Press, p. 16-26, 2008 

 
Fig. 1 Podcast of lecture “Computer Science 1” 

 
After the lecture interviews and a test took place to get feedback about the 

use of the podcasts. First we addressed to the question “Do you use the podcasts 
for your learning?”. 

 
Participants (N) one More than one All Never 
55 18% 18% 0% 64% 

Tab. 1 Question: “Do you use the podcasts for your learning?” 

 
Participants (N) No time or 

technical 
problems 

I do not know 
about the 
possibility 

Not related to 
the 
examination 

Further 

44 25% 37% 30% 8% 

Tab. 2 Question: “Why did you never used a podcast?” 
 
Tab. 1 shows that about one-third of the students used the podcasts for 

learning purposes. From our point of view a very amazing result, concerning that 
this method was used for the very first time. Tab. 2 should find out, why learners 
do not use the podcasts. It was interesting to notice that nearly nobody mentioned 
that the captured lectures are unusable for learning. The main problems are 
technical ones; students do not know that there are podcasts offered or that the 
didactical scenario is not appropriate. 
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It can be summarized that podcasts are a useful tool, if there is a didactical 
setting and clear information on how to use them and where to them get from. 

Social Bookmarking 
Since October 2006 Graz University of Technology has launched a so called 

Blogosphere. Based on the open-source software ELGG (http://elgg.org) TU 
Graz LearnLand was established to support the whole university with so called 
Weblogs. Weblogs can be described as “frequently updated websites consisting 
of data entries arranged in reverse chronological order” [23][20]. Each member 
of the university (lecturer and students) can easily create a Weblog and publish 
content on the Internet. Currently a lot of studies and research projects are 
running to determine the use of Weblogs for Education. As an example it can be 
pointed out, that students were blogging for a whole semester during the lecture 
“Social Aspects of information technologies” [12] 

An extension of the platform is the possibility to save and share bookmarks 
online. Comparable to the famous social bookmarking tools del.icio.us 
(http://del.icio.us/) and Mr. Wong (http://www.mister-wong.de/) TU Graz 
LearnLand offers all participants a possibility to store bookmarks online. 

 
 

Fig. 2 Bookmark Sharing within the lecture “Computer science 2” 
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This feature has been used for the lecture “Computer Science 2” for students 
of civil engineering. The topic of the course is about software engineering and 
programming with Java and of course there are many internet resources – source 
codes, examples, books, forums etc. The idea was not that each student should 
search for these resources on his/her own since this would be too time 
consuming. According to the philosophy of Web 2.0 the community should work 
and each participant earns the benefit. To summarize it very shortly, each student 
as a part of the community has to provide at least one resource (a bookmark) 
concerning the lecture topic. 

The amazing result is shown in Fig.2: Within three hours 52 bookmarks 
were provided and the quality of the Hyperlinks was of high value - for all, 
lecturers and students.  

Future Aspects 
Bearing in mind that the current possibilities of Web 2.0 or e-Learning 2.0 

are only the beginning of digital media in learning, what will the future look like? 
The first statement of this article was that end-user devices would become 

completely integrated in our daily-life. Mark Weiser [25] called this ubiquitous 
computing, because computers, mobile phones, PDAs or something else are with 
us to support us in our daily work. From this perspective it seems very clear that 
learners of tomorrow will not talk about e-Learning anymore, because 
information, learning materials, discussions, podcasts etc. will be online. This 
population will never think that they cannot get all relevant information via the 
Web – it will be part of the daily-life. This leads to the assumption that the word 
e-Learning becomes dispensable; furthermore maybe it will be replaced by the 
term u-Learning (ubiquitous Learning). 

Beyond these considerations three interesting developments should be 
pointed out: 

• m-Learning: End-user devices are becoming more and more flexible. 
New mobile phones have not only internet access, but also new kinds of 
browser and tools which support mobile browsing. The speed of the 
internet access is increasing and costs are decreasing. In the near future 
our cell phone will not only be used for its initial goal: to make a call, it 
will be our digital, personal assistant. Information is available nearly 
anywhere and of course we will use our mobile device also for learning 
purposes. 

• Virtual World: Currently the virtual world Second Life is reported 
throughout all media channels. With the help of a three dimensional 
environment virtual characters can be generated in the same way as 
virtual buildings. How a virtual world can support learning and teaching 
in best way is not researched enough, but first steps are showing that 
new possibilities can be offered. Graz University of Technology started 
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first experiments a half year ago. The aim of the research group is to 
program so called dynamic rooms: A virtual place which is adapted to 
the needs of the people in attenadance. For example if a person enters 
such a room a further chair will appear and the room will automatically 
be enlarged. Further virtual buildings can be placed there and studied by 
many users. However, a lot of research will be necessary to see the 
potential of these new developments. 

• Geotagging: Geotagging is the description for putting pictures and 
global coordinates together. For example if a digital camera in 
combination with an internal/external gps system is used then global 
coordinates will be added to the picture taken. 
By uploading these pictures to an appropriate system geo data can also 
be presented by displaying the correct place on a map. This simple 
possibility especially effects the study of civil engineering a lot – Main 
buildings can be described and located, different learning scenarios (for 
example: look for bridges with different bearing structures) can be 
created or simple information of located problems can be offered (for 
example: on this building site at this place there is this problem 
occurring).  
Fig. 3 shows a very simple and first example to get an impression of 
geotagged pictures. 

 
Fig. 3 Geotagged picture 

Summary 
Teaching and learning is apart from the research activities the core emphases 

of universities. Since education will be strongly influenced by new Web 
technologies it is absolutely necessary to investigate how it can be used in special 
didactical settings. Learners of tomorrow will use technologies of tomorrow and 
the university has to prepare for and adapt to it. 
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On the other hand the personal contact of the professors and assistants with 
the students can never be replaced by any technical means. These can only 
support the students in the phase of repeating lectures and to immerse themselves 
into neighboring subjects. 
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