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ABSTRACT

Lecture videos are slides enhanced with the audio recording
of the lecturer’s talk. Such lecture videos offer numerous
advantages to the students as well as to the lecturers them-
selves. The former may organize their studies in a more
flexible way by consuming the content of a lecture anytime
and at any place as often as they want. The latter do not
have to give the same lecture over and over again and may
use the saved time for personal contact to the students.

In this paper, we report on our experiences with using lec-
ture videos in the course Introduction to Object-Oriented
Modeling offered by the Business Informatics Group (BIG)
at the Vienna University of Technology. We shortly review
the structure of the course and discuss the creation and in-
tegration of the lecture videos. For the evaluation of this
approach, we performed an online survey where the students
could provide feedback. Parts of the results of this survey
are discussed and included in the paper.
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1. INTRODUCTION

New media offer much potential for enhancing teaching at
universities [1, 8]. The novel technologies give solutions for
a vast number of challenges lecturers were confronted with
over decades. In this paper, we show how we use lecture
videos in our course Introduction to Object-Oriented Model-
ing (OOM) offered at the Vienna University of Technology
by the Business Informatics Group (BIG) to improve the
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flexibility of the course organization for the students.

The course OOM [4] consists of two parts: lectures and ex-
ercises. Whereas in the former, the theoretical aspects of
Object-Oriented Modeling are taught, in the latter, students
have to solve given exercises which they have to present
to a teacher during lab sessions. The concepts of Object-
Oriented Modeling are presented in the lecture on the basis
of the Unified Modeling Language (UML), a stable, stan-
dardized modeling language. One professor presents the syn-
tax and semantics of the UML diagrams in a big lecture hall
with the help of Power Point slides. Due to the stability
of the UML, the contents of the lectures have hardly been
modified for years and the presentations have been the same
for several generations of students. Although the attendance
of the theoretical lectures is not mandatory for the students,
a deep understanding of their contents is a requirement for
solving the exercises. When a student misses a lecture for
whatever reason, e.g., illness or the exam of another lecture,
he/she has to catch up on the content by himself/herself
and can not benefit from the additional examples and in-
formation presented in the lecture. Despite the additional
values gained by attending the lecture, we could observe a
decrease in the number of students especially at the end of
the semester when the workload in other courses increases.
For preparing the exercises, the students only used the lec-
ture slides and additional text books. However, in the lab
sessions it became obvious that the students who attended
the lectures had a much better understanding of the course
content. In consequence, a big part of each exercise class
was used for recapitulating the theoretical basics instead of
discussing the actual modeling exercises. Furthermore, the
almost empty lecture halls are not very motivating for the
lecturer, because preparing and holding a lecture is very
time-consuming, even if no new content is presented.

To overcome these problems, we decided to change the con-
cept of the course. During the summer months of 2010 we
produced lecture videos which the students could watch from
anywhere at any desired time instead of attending a tradi-
tional lecture. To still keep in contact with the students
and give them a chance to ask questions, we additionally de-
signed special lectures where we concentrate on demonstrat-
ing practical examples on how to use the taught concepts
instead of getting caught up in teaching the theoretical ba-
sics. A similar approach was also advocated in [6] where the
goal was to use the supervised time for hands-on-experiences
and team work instead of passive consumption of theoretical
content. We experienced that with the presented approach,
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even in mass lectures it is possible to consider the individ-
ual needs and specific requests to a certain extent. This
confirms observations of extensive studies as presented for
example in [2, 11]. A literature review on the application of
lecture videos is given in [8].

In this paper, we present our experiences with this new
course concept. We first introduce our course and the teach-
ing environment and explain the need for a change. In Sec-
tion 3 we describe the changes we made while Section 4
briefly covers the technical details. Section 5 discusses the
experiences we had with our new approach. Finally, Sec-
tion 6 concludes this paper.

2. BACKGROUND

Our course Introduction to Object-Oriented Modeling (OOM)
is offered twice per year and attended by 600-800 undergrad-
uate students who study Computer Science or Business In-
formatics at the Vienna University of Technology. In OOM
we teach modeling basics by introducing syntax and seman-
tics of the following UML 2 diagrams: class and object di-
agram, sequence diagram, state diagram, activity diagram,
and use case diagram. Despite the huge number of students,
we try to avoid mass processing, but establish personal men-
toring instead. The course is only awarded 3 ECTS credits
resulting in a total workload of 75 hours for an average stu-
dent, so the amount of time is very limited. Nevertheless we
attempt to cover the theoretical background as well as the
practical usage of the taught diagrams in our course.

Until summer term 2010, the course OOM was conducted in
the following way. The course was divided into a lecture part
and a lab part. The lecture consisted of six units covering the
theoretical background of the taught UML 2 diagrams. Each
lecture was given with Power Point slides accompanied by
small practical modeling examples and syntax illustrations
which were developed live during the lecture. For the prac-
tical part the students were divided into groups of about 50
persons. Each group met six times during the semester for a
so-called “lab session” in order to discuss the solution of ex-
ercise sheets for practicing modeling. For each exercise the
assistant professor chose one student who had to present and
explain his/her solution. For further support, we provided
various e-learning exercises including multiple-choice ques-
tions and practical modeling exercises. The students could
voluntarily use the e-learning exercises to test their knowl-
edge about the syntax and the theoretical background of
the diagrams, as well as the interpretation of given diagrams
and they could gain some modeling practice. If the students
felt the need for more detailed reading material, we recom-
mended them books such as [7, 9], or recently published [10].
Three exams assessed whether the students had reached the
learning goals — if they understood the teaching material,
as well as if they were able to apply the taught concepts
to small “real world problems” [3]. A detailed description
of the original course design is given in [4]. To apply the
teaching concept, we used traditional methods and material
such as Power Point or the blackboard, as well as more re-
cent methods such as document cameras or e-learning. For
more details on this approach, please refer to [5].

As stated before, the course OOM is taught each semester,
so we had to give the same 6 theoretical lectures every single
semester. In addition to that, the attendance of the lecture
was very low as a lot of students learned from the lecture
slides and/or books instead of attending the lectures. So

we decided we should change the lecture part of our course
design.

3. CONCEPT

We planned to enhance all the lecture slides with audio nar-
ration, thus producing lecture videos, as well as to provide
these videos to the students and abolish the traditional lec-
ture itself. Producing the videos is a very time-consuming
process and we were not sure if the students would even pre-
fer them over traditional lectures. Therefore we decided to
do a test run with a less time-consuming method. We sim-
ply recorded the actual lectures? to find out if the students
consider lecture videos useful and which features are impor-
tant to them. The videos were provided “just the way they
were” with hardly any post-processing at all. The videos
turned out to be a big success. We asked the students about
their opinion and they liked the videos a lot. Most students
seemed to prefer them over traditional lectures, but a lot
of the students also stated that they do not want to miss
out on the chance to ask questions about the content of the
videos in a face-to-face manner. Details about our experi-
ences with the lecture recordings can be found in [5].

This experience motivated us even more to modify the lec-
ture part of the course. Therefore we planned the following
changes in the course design: We will use lecture videos in-
stead of giving traditional lectures for teaching the theoreti-
cal background. In addition, demonstration sessions, where
practical examples are shown and questions are answered,
will be introduced.

We had submitted our idea of producing lecture videos for a
contest called “Teaching Innovations Award” at the Vienna
University of Technology and had won 500 student assistant
working hours to support the realization of the project. So
we hired two student assistants over the summer.

Lecture videos. When we decided to produce the lecture
videos, we had absolutely no experience in this field and only
a very limited budget. We could not afford a professional ac-
tor to enhance the slides with audio narration. This for sure
would have been the preferred option, given that actors have
learned how to speak and breathe properly when talking into
a microphone. Another option would have been the two stu-
dent assistants, but in the end we decided that the lecturers,
who have given the traditional lectures in the last semesters,
would be the best choice to record the videos. This had two
advantages: First, we already had lecture recordings from
them giving the exact same lectures, and second they have
extensive knowledge in the area of the UML. To keep the
workload for the lecturers as small as possible, the pre- and
post-processing of the videos was mainly done by the two
student assistants. They listened to the lecture recordings
from the semester before and wrote down everything the
teacher had said thus producing a script for the recording.
The professors recorded their speech and combined it with
the corresponding slides. The two student assistants then
prepared the final version of the videos adding subtitles, a
chapter structure and animations where necessary. Section 4
covers the actual creation process of the videos in detail.

Demo sessions. The duration of the produced lecture videos
is shorter than the traditional classroom lectures had been,
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because the usual disturbances during a lecture as well as
questions from the students and elaborations from the pro-
fessors were omitted. This resulted in about 5 hours free
classroom time that we could now use for other purposes.
We wanted to give the students the chance to ask questions
about the videos, but based on former experience a “Ques-
tions and Answers Lecture” usually resulted in very few peo-
ple actually attending the lecture asking very few questions.
In addition to that, we also wanted to make the course more
in step with actual practice than it had been before.

So we created a new concept we call demo sessions, where
practical examples are demonstrated and questions are an-
swered. The attendance is not mandatory and if a student
wants to demonstrate a possible solution to one of the exer-
cises, he/she is rewarded bonus points. Otherwise the pro-
fessor or assistant professor giving the session demonstrates
the solution. Table 1 shows the integration of a demo ses-
sion into the semester schedule. The shown pattern is re-
peated five times, covering all five taught UML diagrams.
One semester only has about 14 weeks (after subtracting
public holidays and lecture-free time), so the five blocks are
interlaced, e.g., the video of the second diagram goes online
in the same week as the lab session for the first diagram
takes place. Clearly, the demo sessions are only useful if the
attending students have at least watched the video before
and in the best case they have also already looked at the
practical exercises.

When we asked the students about their opinion about the
demo sessions, many of them stated that they liked the
videos combined with a chance to personally ask questions
and discuss the practical usage, but they would not want to
completely miss out on “face-to-face time”. Section 5 gives
more details on our experiences and the students’ comments.
We regard the demo sessions as a very important part of the
whole concept. Lecture videos are well suited for teaching
theoretical basics of any kind, but they have their limitations
when teaching practical aspects. When teaching modeling
you also have to teach the approach on how to develop a
model. This could also be done by videos using animated
slides, but we think that a more interactive approach such
as our demo sessions is more efficient when teaching model-
ing. Giving the students the possibility to ask and discuss
questions will always be necessary. When teaching subjects
that do not require giving practical examples, some kind of
wrap-up sessions where the topics of the videos are sum-
marized and questions are answered might be more suitable
than demo sessions.

4. VIDEO PRODUCTION

The production of the lecture videos was conducted in three
steps, whereas the first two steps were carried out in paral-
lel: (1) Transcription of the existing lecture recordings, (2)
Evaluation of software enabling the creation of the lecture
videos, (3) Production of the videos.

Transcription. In a first step, the spoken text of the exist-
ing lecture recordings was transcribed slide-per-slide. Addi-
tionally, the resulting text was enhanced by correcting slips
of the tongue, incorrect word orders, and similar errors hap-
pening when giving a presentation. Nevertheless the char-
acteristics of the text remained untouched. Thus a script
for the audio narration of the slides was produced which
still contained the personal touch of the lecturer concerning

Week X | Teacher Activities Student Activities

X -2 | Video online Watch video
Demo session exercises .
X-1 online Prepare solutions
Attend demo session
X Hold demo session Participate in discussion

Ask questions
Demonstrate a solution

Lab session exercises .
X . Prepare solutions
online

Attend lab session

X+1 | Hold lab session Demonstrate a solution

Table 1: Time schedule for one diagram

the choice of words and the way of explaining the concepts.
The transcribed text of each slide was also added as note
to the corresponding Power Point slide. Thus we were able
to provide the students with printable slides including the
whole spoken text for each slide using the Notes Page view
of Power Point.

The transcription was carried out by the two student assis-
tants and took about 110 hours.

Software evaluation. We had no former experience in pro-
ducing lecture videos, therefore we conducted a software
evaluation in parallel to the transcription of the recorded
lectures to find out which software fits our needs the best.
The functional requirements driving this evaluation were de-
rived from the survey conducted in the end of the summer
term 2010 which can be found in [5]. In this survey we
asked students about desired improvements of the videos
of the recorded lectures. Out of the results we identified
the following functional requirements which the software for
producing the lecture videos should fulfill.

e Slide + audio + text: Besides the slides and the au-
dio narration, the lecture video shall also display the
spoken text for students with another mother tongue
than German or students with disabilities.

e Printable version with spoken text: A printable version
of the slides including the whole spoken text for each
slide shall be producible.

e Video download: The downloading of the videos shall
be possible in order to enable the offline watching of
the lecture videos.

e Navigation: The navigation through the slides accord-
ing to their chapter structure shall be possible.

e Searching: The search for phrases shall be possible
in the text of the slides themselves, as well as in the
spoken text.

Additionally to these requirements derived from the OOM
students’ feedback, we identified the following functional and
non-functional requirements.

e Integration of existing videos: The software for pro-
ducing the lecture videos shall enable the integration



of existing videos, such as videos recorded with the
document camera.

e Fasy changes: Another requirement was that it shall
be easily possible to make changes in the slides, au-
dio narrations, and the transcription independently of
each other, such as re-recording the audio narration
of single slides or correcting typing errors on affected
slides.

e Usability: The software shall be easy to use in order to
enable the audio narration, pre-, and post-processing
of the videos without high training efforts.

e (losts: Due to limited budget available for producing
the lecture videos, the software shall be available at
low cost.

The software evaluation was again carried out by the two
student assistants. For this purpose, they conducted an In-
ternet research for available tools that enable the production
of lecture videos. 11 applications were selected for further
evaluation according to the aforementioned requirements.
In this evaluation the applications were tested by creating
small lecture videos comprising all the needed requirements.
Additionally the license costs as well as the supported video
formats were collected for each application. The results of
this evaluation are depicted in Table 2. Of the 11 evalu-
ated applications, 5 fulfilled all the requirements — Adobe
Captivate 5, iSpring Pro 5.5, articulate Presenter 09, au-
thorPoint Lite 3.5, and Adobe Presenter 7 —, whereas 6 only
fulfilled them partly — Microsoft Power Point 2007, Won-
dershare Power Point 2 Flash Professional 5.6, Lecturnity 4,
authorPoint 3.9, Camtasia Studio 7, and AllCapture Enter-
prise 3. Adobe Captivate was the most comfortable tool and
licenses were already available, so this software was chosen
for producing the lecture videos.

The selection and evaluation of the applications took about
95 working hours.

Video creation. The video production itself was conducted
in the following six steps. (1) Preparation of the videos, (2)
Recording of the audio narration, (3) Post-processing of the
audio narration, (4) Definition of a chapter structure for
navigation, (5) Creation of animations for supporting the
audio narration, (6) Publication of the videos.

1. Preparation of the videos

For preparing the lecture videos, the only step needed when
using Adobe Captivate is to create a new project and import
the respective Power Point slides. However, due to incom-
patible image formats used in the slides, some graphics had
to be adapted in addition. One noteworthy feature of Adobe
Captivate is that it also imports the text included in the
slide notes. Thus the transcribed speaker text for each slide
was also automatically imported. Adobe Captivate enabled
therewith to not only search for phrases in the slide texts,
but also in the speaker texts.

2. Recording of audio narration

As stated before, the recording of the audio narration was
done by the lecturers themselves. For that purpose, a 15
minute tutorial on how to record the audio was given to the

lecturers by the student assistants.

For enhancing the lecture slides with one hour of audio nar-
ration, 10 hours of work were necessary for the lecturer on
average. However, a learning curve was observable. Whereas
the recording of the audio narration of the first lecture (which
is the most extensive one) lasted for about 20 hours, only 8
hours were needed in order to record the last one.

3. Post-processing of audio narration

Some post-processing of the audio narration was necessary,
such as erasing silent parts of the recordings and ensuring
an equal sound volume through all slides of one lecture.

4. Definition of navigation

To enable an easy navigation through the lecture videos, a
chapter structure was defined and the corresponding slides
were assigned to them accordingly.

5. Creation of animations

An important step of the video creation was to add ani-
mations to the videos in order to support the explanations
given in the audio narration. For instance the explanation of
token flows in activity diagrams and similar concepts were
animated in the slides to facilitate a better understanding.

The post-processing steps 3-5 were carried out by the stu-
dent assistants and together took about 230 hours.

6. Publication of videos

The last step comprised the publication of the lecture videos.
Adobe Captivate produces Flash videos as output. All videos
were made available to the students through our e-learning
platform TUWEL?.

The result of the whole project comprised five lecture videos,
one for each of the five mainly taught diagrams (the lecture
about the object diagram was included in the class diagram
video). The overall duration of the videos is 6 hours. For
each video, the students are provided the following resources:

e An online version of the lecture videos (in Flash) which
is searchable and structured according to the covered
chapters

e A download version of the lecture videos (in Flash)
e A printable version of the slides (in pdf)

e A printable version of the slides including the whole
spoken text for each slide (in pdf)

The lecture videos and all corresponding teaching material
can be downloaded at the web page of our book [10]*.

S. EVALUATION

From the teachers’ point of view, the project was a big suc-
cess. The grades of the students improved a little bit, al-
though we increased the level of difficulty of the lab exer-
cises and the test exercises compared to the semesters before,
because we were expecting better results. We also noticed

Shttp://tuvel.tuwien.ac.at
‘http://wuw.uml.ac.at, section “Unterlagen” (all the ma-
terial is in German)



Software Slide | Audio | Text | Search | Navigation | Video integration | Usability | Easy changes Format Costs
. €839
v v v v v v ~ v
Adobe Captivate 5 swf license available
iSpring Pro 5.5.0 v v v v v v v swf €200
articulate Presenter 09 v v v v v v v swf €570
authorPoint Lite 3.5.13.1 v ~ v v v v ~ ~ swf free
Adobe Presenter 7 v v v v v v v v swf €532
%lg;osoft Power Point v ~ ~ X ~ v v v ppt, pps,htm license available
Wondershare PowerPoint
v ~ ~ v v ~ v
2 Flash Professionell 5.6.0 x swi €50
mpeg4, swf, flv,
. WindowsMedia,
v v X v v v ~ ~ g
Lecturnity 4 RealMedia, €149
Lecturnity format
authorPoint 3.9 | v v v v v ~ x s, €240
) WindowsMedia
mp4/flv/iswf, wmv,
Camtasia Studio 7 v v v X 4 v 4 ~ mov, avi, mav, €240
mp3, rm, camv, gif
i vl v | x| x x v v ~ swf, mpeg,
AllCapture Enterprise 3.0 WindowsMedia €249

Table 2: Results of the

a significant change during the lab sessions. The students
asked as many questions as before we changed the course
structure, but their questions were a lot more advanced.
Creating the videos was very time-consuming. Even after
the preparation of the script by the student assistants, the
lecturer still needed about ten hours to produce one hour
of a video, but it was also very interesting and poses a con-
siderable alternative to classroom lectures in other courses
as well. Our biggest advantage is the fact that we do not
have to teach the theoretical basics every single semester
anymore. Teaching the syntax and semantics over and over
again got very tiring. Now, in the demo sessions we can
concentrate on teaching practical aspects, on pointing out
unclear sections in the UML 2 standard resulting in different
interpretations in the scientific community and on answer-
ing the students’ questions as well as discussing probable
drawbacks of the UML 2 standard. This is much more fun
than simply reciting theoretical concepts.

The videos can be updated with little effort. Small updates
that don’t require changing the audio files such as correct-
ing spelling mistakes in the slides can be done by a student
assistant or even the secretary. The slides have to be up-
dated and new versions of the video and the corresponding
resources have to be produced. If the audio narration of
a slide has to be updated, the lecturer that originally did
the audio narration has to newly record the part that has
to be changed. Then anybody with sufficient knowledge
about Adobe Captivate can embed the new audio file into
the video, thus exchanging a part of the audio file with the
new one.

To find out more about the students’ point of view, the stu-
dents were asked to voluntarily take part in a survey covering
the teaching methods and materials used in the course. We
did surveys at the end of summer terms 2011 and 2012. Due

software evaluation

to some major changes in our Computer Science curriculum,
the survey of summer term 2012 is not very representative.
So we decided to refer to the results of the 2011 survey in
this paper. In summer term 2011, 210 students out of a to-
tal of 520 course participants took part in the survey which
results in a participation rate of 40%. The students showed
great motivation in giving feedback to help us improve our
course and we learned a lot from the survey. Concerning
the lecture videos, the students mainly stated the following
advantages:

e Flexible timing: They can watch the videos wherever
and whenever they want and make breaks adapted to
each individual learning style. Especially in courses
with a high number of participants, lecture halls tend
to get very crowded and the limited space and oxygen
as well as a certain noise level hinder concentration.
With a video you can choose the location that suits
you best.

o Suits many different backgrounds: Students with pre-
vious knowledge can easily skip certain parts while stu-
dents that are hearing the topics for the first time can
even watch chapters several times. This is also a big
advantage for students with a different mother tongue
than German.

e Motivation: Some students stated that they would
have never visited a traditional lecture but could eas-
ily motivate themselves to “watch TV”. Watching the
videos again the evening before the test is a nice rep-
etition.

e Fxamples: The short practical examples in combina-
tion with the animations helped understanding the
matter, but the students wish for even more examples.



Do you prefer traditional lectures or lecture videos?

v

Traditional 10 votes (6%) | Traditional
Videos 132 votes (80%) Videos
Undecided 23 votes (14%) ® Undecided

Did you watch the videos online or did you download

them?
Online 38 votes (23%) m Online
Download 91 votes (55%) Download

Both 26 votes (16%) M Both
Neither 10 votes (6%) W Neither

Figure 1: Survey results concerning the lecture
videos

The feedback was all in all very positive. When we asked
the students if they preferred a traditional lecture or lec-
ture videos, 80% stated that they preferred the videos and
about 14% stated that they do not care which of the two,
so only 6% preferred traditional lectures (see also Figure 1).
As always, doing both — a traditional lecture and lecture
videos — would be the perfect option for a lot of students.
Then everybody could choose to watch the videos, attend
the lectures or do both. This would be preferable but due
to budget restrictions this is not possible. In addition to
that, usually the number of students that want the possibil-
ity to attend a traditional classroom lecture is much higher
than the number that actually attends them.

As already mentioned, the students were provided with an
online version as well as a download version of the videos.
We expected that most of the students would download
the videos, but a surprisingly high percentage of students,
namely 39%, watched the videos online or used both op-
tions (see also Figure 1). Therefore we will also provide the
chance of watching the videos online in the future.

We also asked the students for feedback about the demo
sessions. 98% stated that they liked the idea of replacing
traditional classroom lectures with lecture videos and demo
sessions. 77% of the students that actually attended the
demo sessions stated that the sessions proved to be helpful
to understand the subject and prepare for the lab sessions.
The results of the survey questions concerning the demo ses-
sions may be found in Figure 2.

In short, the students stated the following advantages of the
new concept:

e Ask questions: If you watch the video before the demo
session, you can prepare questions — often during tra-
ditional lectures the questions come to mind only after
the lecture or while re-reading the slides at home when
it is too late to ask questions.

e Practical focus: The teachers can concentrate on the
practical aspects and have more time for discussions
than in traditional lectures.

e Bonus points: If you are well prepared you can earn
some bonus points to improve your grade.

e Preparation for lab sessions: The demo sessions help
with the preparation of the lab exercises and show how

How did you like the concept of lecture videos & demo
sessions instead of a "traditional lecture"?

Very Good 102 votes (68 %) W Very Good
Good 45 votes (30 %) Good
Fair 3 votes (2 %) o Fair
Poor 1 votes (0 %) m Poor
How did you like the demo sessions?
Very Good 39 votes (24 %) - u Very Good
Good 52 votes (32 %) Good
Fair 7 votes (4 %) o Fair
Poor 1 votes (0 %) W Poor
= No Visit

No Visit 65 votes (40%)

Did the demo sessions help you to understand UML

Very Good 27 votes (30 %) W Very Good
Good 43 votes (47 %) Good
Fair 18 votes (20 %) = Fair

Poor 3 votes (3 %) m Poor

Figure 2: Survey results concerning the demo ses-
sions

to generate models out of verbal or textual descrip-
tions.

Most of the feedback was positive. Some students stated
that they did not have the motivation to watch the video
before the demo session and therefore the demo session did
not help them at all. Others mentioned that they did not
need additional practice, they understood the videos and
felt prepared good enough to do the lab sessions and ask
questions there. These two statements show that the demo
sessions are not the overall solution for everybody, but they
are an additional chance to practice modeling that at least
about half of the students surveyed used.

As already mentioned, to produce the videos we also pre-
pared scripts for each slide of the presentation. We decided
that we would also provide a printable version of the slides
with the corresponding script to the students as we already
had the texts anyway. This “slides with speech as text” ver-
sion was meant for students that have a different mother
tongue than German and for students with disabilities. We
did not expect a lot of students to use this version for study-
ing. To our big surprise, 75% of the students that did the
corresponding part in the survey stated that they used this
version (see also Figure 3). They stated the following main
reasons:

o FEasy to read: The text is a script and not scientifically
written, so it is very easy to understand.

e Quick information finding: If you look for a specific
topic, you can find it in the text more quickly than in
the video. You could also only read the slides and use
the text as additional information if needed.

e Supports visual learning: Some students prefer reading
to listening.

e Fasy to carry around: Printing out a pdf file to read



Did you use the "slides with speech as text"-version of
the slides?

Yes 123 votes (75%)

No 41 votes (25%) | Yes [ No

Figure 3: Survey results concerning the “speech as
text”-version of the slides

it in the park or on the bus is still easier and more
intuitive than watching a video.

In the survey, the students also offered a lot of suggestions
on how to improve the videos. They would like to have
even more animations embedded in the videos, some stated
that they need “something to move” on each slide otherwise
they are bored. There is also still potential to improve the
sound quality and the quality of the demonstration of some
of the examples. A lot of students asked for the possibility
to search the video — this is quite interesting because we
already included a search option (see Section 4). Another
desired improvement was providing the videos in a format
other than flash, preferably in a format that can also be
watched on mobile devices such as iPhones. We hope that
we can provide other video formats soon.

In our first survey regarding lecture videos in 2010 [5], the
survey we derived part of the requirements for our videos
from, some students also stated that they would like to see
the lecturer picture-in-picture with the video of the slides.
This falls in the same category of desired improvements as
the aforementioned need for “something to move” on the
slides. We decided not to record the lecturer when record-
ing the audio narration for two reasons. First of all, the
lecturers often did the recordings from home or late in the
evening and not in a professional studio and the recordings
were not done all at once. The videos would not look ap-
pealing with background and robe changes within one video.
Second, during the post-processing of the slides, the audio
file was modified, e.g., long periods of silence were erased.
This would not have been possible that easily in combina-
tion with a video of a lecturer that moves at least a little bit
which would show if parts of the video were cut out.

6. CONCLUSION

In this paper, we reported our experiences on enhancing the
course Introduction to Object-Oriented Modeling with lec-
ture videos. We hope that this paper is helpful for lecturers
who are organizing similar courses. Despite the vast amount
of literature on e-learning technologies and lecture videos in
general, we could not identify a paper on the application of
lecture videos for teaching Object-Oriented Modeling which
provides concrete strategies for setting up a course enhanced
with lecture videos.

Overall, lecture videos offer more learning flexibility to the
students than traditional lectures. The usage of these lec-
ture videos may be seen as the next step to apply novel
technologies to improve learning experience and learning
success. In previous work [5], we demonstrated how tech-
nologies like document cameras, lecture recordings, and self

assessments integrate smoothly in a traditional lecture. The
lecture recordings were simply taken during the lectures and
were of bad quality. Instead, the lecture videos were based
on a prepared script and recorded in a silent environment.
With the lecture videos, we drastically changed the orga-
nization of the course. An online survey conducted at the
end of the semester indicated a high acceptance rate of the
lecture videos by the students and that lecture videos are
valuable supplemental material. Finally, with the lecture
videos we have the chance to target not only our students
at the Vienna University of Technology, but we may attract
a larger audience over the web. We hope that our lectures
may support many people in learning Object-Oriented Mod-
eling on the basis of the UML and we also hope to get much
feedback to steadily improve our lecture.
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