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Abstract. We describe the successful transformation of a traditional learning
setting of a standard lecture into a hybrid learning arrangement. Based on the
3C-Modell of Kerres and de Witt, the lecture has been extended to integrate
exercises. Students are motivated to work in smaller groups. In order to allow
students to work according their own work speed and motivation, the learning
material is distributed using the e-Learning platform. This material includes
video recordings of the lecture in a high quality. The evaluation of this
transformation process shows evidence, those students take profit from the
extended hybrid learning arrangement.

Keywords: Hybrid learning scenario, interactive slide presentation, blended
learning.

1 From Standard Lecture to a Hybrid Learning Scenario

E-Leaning has been very successful over the last years. This is especially true in the
context of higher education, where many universities have set up e-Learning systems
to support their teachers and students. While the systems provide a rich set of
possibilities to the teachers, it can be seen, that many (if not most) of them do not
integrate e-Learning into their teaching settings.

At this point in time the didactics of e-Learning scenarios needs to get more
attention. Using e-Learning or blended learning as a central part of the general
teaching methodology has substantial effect onto the design of both teaching and
learning style.

In this paper we would like to focus onto the transformation problems and outcomes,
that arise when using new e-Learning based teaching methods and integrating new media
into higher education teaching (see [Ker05]). The transformation process leads to a more
open learning setting that we expect to lead to a higher learning motivation and better
learning outcomes. (see [Sch04], [Nie0O4], [Sch09]) We will provide observations how
the didactics have been influenced by each of the transformation steps taken (see [Ojs06],
[Car02], [Bro89], [Lav9l]).
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In our example a traditional introductory course on bachelor level had been
transformed into a blended learning arrangement. The course “Introduction to
Electronical Engineering” of the winter term 2009/2010 is a first years course (see
[AISOP]).

It is structured into a lecture and additional exercises, which were taught separately
from the lecture. The students in this introductory course have a very inhomogeneous
background. Especially their knowledge in mathematics and physics vary substantially.
This leads to a number of problems. While it was possible for most of the students to
keep up with the content of the lecture, many had problems when it came to doing
exercises, which in turn formed the basis for the final written exam. Some students also
had problems with the complexity of the lecture and were unable to structure the content
to their needs, making it hard for them to solve the exercises.

1.1 The 3C-Modell as a Didactical Framework for the Design of Blended
Learning

For most blended learning arrangements lectures or seminars are combined with the
application of new media. This technical support is often based strongly to quite
available learning-management-systems (LMS). The combination is obtained in the
optimum case, the best of both worlds. On the one hand there is direct contact
between teachers and students with the opportunity to interact directly in focus. On
the other side the rather learner-centered view is stressed. By the offer of electronic
materials the self-determination of the students increases. They get the possibility to
themselves to choose her learning paths and to determine the learning speed
independently. [Dem0O7] About test scenarios and learning success excrement roles
the teacher can intervene steering and accompanying. Hence, it corresponds to often
demand "shift from teaching to learning".

However, the main question with Blended Learning attempts is always after the
right mixture of on-line study and presence study. Also the variety of the electronic
support must be used carefully. The pure supply of digital materials is a really
successful didactic conversion of a draught in the rarest cases. [Bac01]

For Driscoll [Dri02] blended learning scenarios are a good entrance in the learning
with new media. Besides, in particular must be taken on them, mostly still to be
developed, media competence of the learning consideration. The arrangement of these
teaching arrangements is always a question to the concept of the teacher. So Kerres
und de Witt wrote:

“In our interpretation, blended learning basically refers to (at least) the mix of
different:

— didactical methods (expository presentations, discovery learning, cooperative
learning, ...) and
— delivery formats (personal communication, publishing, broadcasting, ...)” [Ker03]

The 3C-model by Kerres and de Witt [Ker03] underlying to this article creates
exactly for these questions a framework to describe the components of the learning
arrangement and their weighting and to determine the suitable methods and formats in
a second step.
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It is based on three components: content, construction and communication.

Content is all material the learner should be able to recall. All types of media, e.g.
literature, scripts, slides, pictures, animations, podcasts, video podcasts, lecture
recordings, are possible. Thereby the content is necessary to allow the learner to
internalize the externalized knowledge and construct its own knowledge.

The construction component is necessary when the information from the material
should be available for actions. The learner must reflect the learned facts and fit it in
the whole issue.

For an integrated learning arrangement the communication component is essential
to e.g. discuss learning results with other students, to reflect the facts with the
practical reuse in contact with the teacher or got a different view by interaction with
others.

All three components could be realised in a number of different media types
including synchronous and asynchronous online presentations.

In a traditional teaching setting, content will be presented by the teacher (e.g. as a
slide presentation), in a non-communicative setting (teacher is presenting, students are
listening) with a very low fraction of construction time (students will repeat content
for themselves after the presentation).

In our transformation process we attempted to change this situation to make the
teaching situation more communicative and constructive. The slide presentations in
the lecture have been changed to a more interactive way of presentation to support the
content component. Exercises have been integrated into the lecture, thus closing
the temporal gap between content presentation and practical appliance to enhance the
construction component. The complete lecture has been video recorded and is
provided as an online video stream to the students. In order to support the students
with their exercises, sample solutions have been worked out and have also been video
recorded. The complete learning material of the lecture is located on the central
e-Learning platform of the university and can be used by students asynchronously to
the lectures and exercises. Furthermore communication tools were provided there to
promote the communication component.

2 Interactive Presentation

The interactive slides presentation has been realised using the “Oxford Paper Show”
system (see [papershow]). This system allows to couple traditional slide projection
with a computer based presentation. The underlying technology is based on a special
paper with extremely tiny control marks printed onto it. These marks are recorded and
processed by a camera, which is integrated into a special pen, which in turn is
wirelessly connected to the computer using Bluetooth.

In our arrangement we copied all slides onto the paper and created scans of these
slides. A physical version of the slides was given to the teacher and a virtual version
of the slides existed on the computer.

As an effect of this technology, teachers do not have to change their style of
presentation. The slides can be selected with the digital pen and will be projected by
the computer. It is possible to write onto the (paper) slides. These comments will be
shown on the virtual slides in real time. Every slides transaction is therefore captured
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and can be recorded. This allows an asynchronous playback of the slide presentation.
In addition, all comments on the slides will be stored and can later be distributed
electronically.

A noticeable effect of the integration of this new technology into teaching is the
calm presentation style. The teacher explains the content to the student and
simultaneously writes down comments. As such, he remains seated and is not moving
across the class room. The students seemed to be much more focused and kept
listening to the teacher. Instead of writing down everything the teacher explained,
more individual notes were taken.

3 Integration of Exercises

In order to consolidate the lecture's content, exercises were integrated into the lecture.
The exercises were given to the students at the end of each lecture. After 20 Minutes a
sample solution was presented by the teacher using the paper show technology.
Further exercises were given, which should be solved as part of the self-study phase
of the students. If requested, the solution for this exercises were presented in the
following lecture.

Integrating the exercises resulted in a deeper understanding of the lecture's content.
Students took part in the lecture more actively and misunderstandings were identified
immediately. Another effect of the exercise integration is the speed reduction of the
lecture. The teacher focused on the most relevant topics, thus reducing the complexity
of the lecture.

The students profited from the interactive presentation style of the sample solution.
The exercises are relatively complex and the stepwise explanation helped them to
comprehend the solutions. If needed, the presentation could be replayed multiple
times.

To interact and communicate with other students outside the lectures the students
uses very often asynchronous methods like threated discussion. It was interesting to
see that for this interaction not the standard learning management system was used.
Instead a server outside of the university supported by student representatives of the
department Applied Computer Science.

4 Video Recordings of the Lectures

In order to facilitate an intensive self-study phase, all lectures have been video
recorded and were put onto the e-Learning platform for individual downloading (see
[AISOP]). In addition a streaming server was set up. This made it possible to watch
the lecture even on a slow bandwidth connection. It only takes about two hours of
post processing (mainly automatic transcoding) until the lectures are available to the
students.

For the recording of the lectures a mobile recording system had been designed and
set up by the central e-Learning laboratory of the university. The system has been
built around a “Sony AnyCast Station”, a mobile video recording system, allowing to
recording and mixing down up to six video channels. We attached two cameras to the
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system. These cameras are fully remote controllable. Using two cameras provided us
with a higher flexibility for the art work of the recording, resulting in a more
“interesting” video providing a higher level of immersion. In order to capture the
signal of the presentation computer, a splitter had been attached to the system, thus
making it possible to both show the signal on the data projector and to record it in a
high quality. The sound has been recorded using wireless microphones.

The recording, video mixing and camera control is done in real time by a single
person. We trained a couple of student tutors, who are now able to record lectures on
their own. As the recording system is designed to be mobile, it can be used in any
standard lecture class. Setting up the system takes about 15 minutes for two people.

The students used the video recordings very intensively. The video were watched
almost around the clock. Quite often only smaller parts were selected and have been
watched multiple times. The recordings also had positive effects onto the lectures.
Students explained that it was comforting to them, that they could repeat topics, even
when they did not understand the topic during lecture time. The attendance rate did
not drop, so students still wanted to take part in the “live” lecture.

A similar effect was noticed by the teacher. It took him little time to get used to the
recording situation. Knowing that the content was available for replay, he was able to
refer to the video, if needed. That reduced the need to repeat things during the lecture,
leaving more time for the exercises.

S Presentation on the e-Learning Platform

Additional material to the video recordings and the slide presentation was put onto the
central e-Learning platform of the university. This material included the texts of the
exercises and a large number of exercises of past years. The students rarely used this
additional material and rather stuck to the content which was of immediate interest to
them.

The e-Learning platform provided means of communication, such as forums and
chats. These were used by the students for organisational purposes only. A content
related discussion did not take place.

The e-Learning platform formed the basis for the self-paced study style of the
students. In earlier years students tended to learn “on demand”, starting to learn about
two weeks before the final exam was due. With the platform online and the material
available, the students started to work in a more continuous way.

6 Conclusions

At the end of the term, the students were asked to fill out a questionnaire. A total
number of 78 persons attended the course. Of these 55 persons took part in the
evaluation. The questionnaire is standardised which makes the automatic processing
of the data possible. The evaluation is archived for documentation purposes.
Therefore long term comparison becomes possible and will be performed during the
next years.
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The analysis of the evaluation showed a high acceptance rate of the used
methodologies and technologies. More than 55% of the participants took advantage of
the new media. Almost 70% observed positive learning effects when using the e-
learning material for their course preparation and course repetition (see Fig. 1).

" | have intensely perceived the possibility for the use of the n =54
E Learning offers in this lecture. appliss very much " does vot apply e
s=1
4 5
- 18 19 13 4 1
' The use of the E Learning offers in this Lecture has -
contributed clearly to my learning success ey i T 2.1
s=1

Fig. 1. Evaluation results

Switching from a standard lecture to a hybrid learning scenario has resulted in a
number of positive effects. Most of the participants explained, that e-Learning played
an important role in their learning success.

The students liked the online support and would like to see it extended in the
future. As shown in figure 2 especially online exercises and audio and video
recordings were requested. This is a very positive outcome, as the self-activation of
the students was one of the central targets of this transformation.

Online Exercises I I 45 n=55
Online Scripts : 25
SiideshowsiPresentations [ ] 21
Handouts : 18
Podcasts D 10
others [] 4
no special need l 0

Fig. 2. Requested forms of online support

Offering an open learning situation to the students leads to a more intensive
learning experience and results in a deeper understanding of the content. The
integration of exercises into the lectures provided a transfer to the practical appliance
of the theoretical content.

The used technologies allowed to preserving a classical teaching/presentation style,
while transforming the material into the digital world. The teacher was able to focus
onto the lecture and was not distracted by technological problems.
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