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Abstract

A lot of content for tele-lecturing portals was produced
in the last decade. But metadata to filter the content was
not generated adequately. It therefore takes a long time for
users to filter through all the videos available until they find
the learning content they are looking for. That is why it
is a new challenge to find solutions how to filter the large
amount of data with a small base of metadata available.
To engage the user community to generate metadata is one
option.

This paper compares two rating functionalities as one
community feature to enhance search functionalities in tele-
teaching portals. The efficiency of the two algorithms is
tested against each other using a plug-in-architecture to
switch between the two options. One of the algorithms sim-
ply calculates a mean rating of all ratings for one content
item. The other one applies a rating over several layers of
content items and therefore generates more precise results
and automatically rates connected content items.

1 Introduction

The learners’ main challenges in nowadays society con-
cerning learning are the limited time available and the huge
amount of resources and data. Tele-teaching was intro-
duced as one solution were people can learn independent
from time and place according to their interests and learning
speed. But even in those closed environments the amount of
data increases rapidly due to recording technology, like tele-
TASK [1], becoming cheaper as well as easier and faster to
use. Community rating can be applied to the tele-lecturing
context in order to support more precise search and con-
tent filtering options for learners and therewith improve the
quality and speed of their learning. The usage of rating
for e-lectures was motivated and the technical and learning-
related issues explained in a previous paper [2].

The utility of the rating algorithm over several layers
suggested in the before-mentioned paper will now be com-

pared to a standard rating functionality in terms of the pre-
ciseness of the results and speed of the evaluation. The re-
sults of the old implementation may be compared to the new
version as all results were transformed for the new version.
One major problem with the old rating implementation was
the lack of participation of users. If only few users rate the
content, features that make use of the rate, like search result
filtering or recommendation engines, will not work prop-
erly because of a lack of data. The new rating algorithm
also wants to address this issue.

As sample the rating functionality was implemented at
the tele-teaching portal tele-TASK' of the Hasso-Plattner-
Institut (HPI). As the tele-TASK project includes a record-
ing system as well as a portal for distributing e-lectures,
some details of the project will be explained in the next
paragraph.

2 Tele-Teaching with tele-TASK

The tele-Teaching Anywhere Solution Kit [1], short
tele-TASK, is an e-learning project at the chair Internet-
Technologies and -Systems at the HPI. The tele-TASK
project was started in 2002 at the university of Trier by de-
veloping a hardware system for lecture recording. The goal
of the project is the recording and distribution of lectures,
seminars, reports and other presentations with as little as
possible effort of material and resources.

Therefore an all-in-one solution was developed includ-
ing hard- and software for lecture recording. Two video
steams (a video of the lecturer and screen capturing of
his laptop or a smart-board) and one audio stream can be
recorded at once. More than 3200 lectures and 7500 pod-
casts of the tele-TASK archive can be accessed free of
charge via web-browser or portable device. The large video
archive and the web-platform tele-TASK are the basis for
further research and development at the HPI.

A topic that is within the research focus currently is the
utilization of community and social web functionalities to

Uhttp://www.tele-task.de
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enhance the tele-lecturing for students. Rating as one com-
munity functionality is introduced and a the application for
tele-lecturing explained in the next chapter.

3 Rating in Tele-Lecturing Portals

This chapter will briefly give an introduction into the
topic of social web and motivate the combination of tele-
lecturing with concepts derived from the social web. A defi-
nition of rating, the easiest community feature, is given and
the application of rating for the tele-lecturing context ex-
plained.

3.1 Community and Social Web Functionalities in
Tele-Lecturing Scenarios

Since the beginning of the Web 2.0 [3] era numerous so-
cial web portals have evolved and grew very quickly. Their
main motivation is fostered around the user participation.
A number of social web and community features have been
found to be useful to the users. These include blogging,
the collaborate creation of wikis, social annotation and tag-
ging, evaluating (eg. rating and commenting), recommend-
ing, content sharing and linking of content items [3, 4].

That community functionalities are not only useful for
networking, but also for learning context was already found
out at the beginning of the e-learning era around 2000
[5, 6]. But only recently research focused on joining tele-
lecturing with community functionalities. During the work-
shop eLectures 2009 at the conference DeLFI 2009 [7] an
approach of integrating tele-lecturing applications into face-
book and other social e-learning approaches were shown.

The following paragraph will introduce rating as the
fastest to implement and easiest to use communitiy feature.

3.2 Introduction to Collaborative Rating

Rating is “a classification according to order or grade”
[8]. In the context of the rating of media items, rating is
the quantification of the personally perceived quality of an
item. It belongs to community functionalities which origi-
nate from Web 2.0 platforms.

Rating is the user-generated enhancement to standard
metadata that is easiest for the users. It is usually a small set
of integers where the user chooses one of the values. The
evaluation of content in this manner is therefore an easy and
quick process for the user which he might be more willing
to go through than a more time intense process like writing
comments or annotations. Facilitating the engagement of
users is an important issue in this context as the user par-
ticipation is usually not very high. A study about the web
2.0 video service YouTube [9] and also experience with the
example portal showed this.

Once the rating is accepted by the users, it will facilitate
the search in the content as the search results can be ranked
according to the ratings. Furthermore it can be used for
recommendation systems. If several e-lectures are available
as related content to be shown in the recommendations list
for a tele-teaching item, the ratings could again be used as
one of the factors for ranking items for each related topic.

The idea of the rating over several layers of content items
is briefly introduced in this chapter and aspects of the im-
plementation described.

3.3 Calculating the Rating Over Several Layers

In the tele-teaching context there are several content lay-
ers where rating can be applied as visualized in figure 1.
Usually such a portal consists of lecture recordings that are
held by lecturers. The lectures itself are mostly embedded
in a larger context, for example the course which runs a
whole semester, here called series. Furthermore the lec-
tures are often subdivided into smaller pieces, called scene
in this paper. This is done in order to facilitate the usage of
mobile players where the content needs to be downloaded,
for podcasting and also to simplify a more precise metadata
collection and search [10]. As all the three layers include
tele-teaching content, all of them should be rateable indi-
vidually.
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Figure 1. Several content layers in tele-
lecturing portals

As the rating across several layers is used, a way of re-
liably calculating a result that reflects the ratings across the
different layers needs to be thought of. The following para-
graph shows a calculation that combines the ratings across
several layers.

As rating uses a pre-set interval of values that the user
can choose and which are used to calculate the mean af-
terwards, deviant values need not be considered and aver-
age calculations like median or truncated mean need not be
used to ensure a valid result. As the rating is furthermore
not a mean value that is calculated with a factor that in-
cludes a relative reference to another unit and no changing
rate is required, the arithmetic mean is the mean calculation
of choice for ratings. Because the rating shall be calculated
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across several layers a weighting of the subset ratings is re-
quired. The weighted mean (WM) rating of a content item
will be calculated by combining and weighting the means
(M) of all ratings for the content item and the ratings for its
connected content items of the layers underneath and above.

Equation (1) shows how the arithmetic mean of all rat-
ings for one content item is calculated. This equation is the
basis for all further calculations of the mean rating that con-
sider a weighting.

Mogin = = M
p

The calculation of the weighted mean for one layer of
connected content items (for example all segments that be-
long to one lecture or all lectures that belong to one series)
is shown in equation (2). The factor for weighting the dif-
ferent arithmetic means that were calculated in (1) is the
length of the content items. One example: a lecture which
is 30 minutes long consists of 3 segments, the first is 5, the
second 10 and the third 15 minutes long. The mean rating
for the longest segment should have most influence on the
weighted mean calculation for the lecture and the other two
have lower priority. Equation (2) calculates the combined
mean of one layer of content items (as for example the be-
fore mentioned three segments) by weighting the means of
the single segments with their length.

> Lesin, - Mcsin,
WMcray = = )
> Lesing
=1

The overall calculation of the weighted mean for one
content item considering all connected layers underneath
and on top is shown in equation (3). It follows the same
principles as equation (2), but it uses the means of all layers
that were calculated with equation (2) and combines them
to a weighted mean. The factor for weighting is also a dif-
ferent one now. As one content item has the same length
as the sum of all connected items in the layer underneath,
the length is no proper weighting factor in this case. The
number of ratings is the factor that determines which mean
ratings have which prioritization. But as all the segments
(which are used for podcasting) together will most certainly
receive more ratings than the single lecture they belong to,
the ratio of prioritizing only by number of ratings would
minimize the effect of the mean rating of the single content
item. Therefore the ratio of the number of ratings to the
number of content items of the layer is used as weighting
factor to combine the means of the different layers.

NoRcrLay;
Z NDCCLay W]\/[CLU'?/'L

W]\/ICSLTL = (3)
NoRcLay;
Z NOCCL(WZ

CSin = Single content item

CLay = All content items in one layer

p = Number of ratings per content item

n = Number of content items per layer

m = Number of layers

R = Rating

L = Length of the content item

M = Arithmetic mean of all ratings for one content item
WM = Weighted mean

NoR = Number of ratings

NoC = Number of content items in this layer

3.4 The Rating Algorithm Implementation

The first implementation for rating is a simple one. It fo-
cuses on the forms for generating rates by the user and pro-
vides only simple evaluation of the results. This implemen-
tation uses the average function of the underlying database
(see listing 1) to calculate the score of one object. This im-
plementation can even be used inside the search function,
but it does not regard the influences between the different
data layers.

1 votes = Vote.objects.filter (contentType =
ctype.id,
average=Avg (' vote’))

Listing 1. Simple rating calculation

Therefore the implementation of the described calcula-
tion method was done parallel. We used a plug-in archi-
tecture as described in [11] to add the rating functionality.
This allowed us to implement the second version on the base
of the same database tables as the first one using the data
gained so far. Both versions use the same database and can
be displayed together on the page. Using the plug-in archi-
tecture we can switch the functions on and off, so it is easy
to compare both versions and provide the better one in the
live version of the portal.

For the calculation of the results of one lecture two
nested loops were required. To calculate each included lec-
ture the average of the containing segments has to be cal-
culated as well. The first idea of doing this calculation
each time when displaying the results would consume a big
amount of calculation time.

So we were forced to think about a better way to imple-
ment it. The requirements are less time consumption and
ideally the possibility to use the rating results for search re-
sult ordering. When thinking of the rating it became obvi-
ous, that saving a new rating results happens less often, than
displaying a result. Therefore we decided to do the calcula-
tion of the results at saving time instead of displaying time.

For saving the results we had to create an extra database
table which contained only the calculation results for every
object. To reduce the number of calculations, we use these
saved intermediate results for calculation as well. This re-
sults in the following workflow:

1. If the object which is rated is a segment, then the av-
erage rating result of the segment is determined. Af-
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terwards the new rating result of the parent lecture is
calculated as described in (2). At last the rating result
of the corresponding series is calculated as described
in (3).

2. If the rated object is a lecture, the average rating re-
sults of all segments are retrieved from the database,
together with the number of ratings. From the database
the metadata of the segments, like the duration, are
also fetched. Each rating of a segment is now weighted
with the ratio of the duration of this segment and the
overall duration of all segments. These values from all
segments are added together and represent the average
rating of all segments.

Similar to the calculation of the average of a segment,
the average value of the lecture is calculated using the
average function of the database. With both values the
overall average rating of the lecture is calculated us-
ing the number of rates concerning the lecture and the
segments.

Afterwards the average of the series is recalculated like
described in (3).

3. If the rated object is a series, then the average rating
results of all lectures of this series are retrieved from
the database, as well as the number of rates and the
lecture metadata. Now the same calculation process
starts, which is described in (2), using the data of the
lectures like the segment data and the series data like
the lecture data.

Because the data of the segment is included in the rat-
ing result of the lecture, it does not have to be calcu-
lated again.

Our calculation approach therefore brings the effect, that
it minimizes the number of calculations because saved re-
sults can be used. It also helps the usage of the rating data
for ordering the search results, because the order criteria is
directly inside the database and therefore available for the
database request itself.

4 Evaluation of the Rating Functionality

Several advantages are expected by using the new rating
algorithm. First more exact results and second the auto-
matic calculation of ratings for superordinate content items
in the different content layers and therefore more rating re-
sults are expected. This is necessary, because although the
rating functionality has been online for about six month,
only 459 of the about 11400 content items (about 7700 seg-
ments, 3300 lectures, 400 series) have been rated and only
25 of those have more than two ratings and can therefore be
utilized for rating filtering (average ratings with less than
three ratings by different people will not be taken in consid-
eration for fairness reasons). In this paragraph both of these

theses are evaluated. Advantages and disadvantages of both
calculation methods are compared.

4.1 Advantages of the new rating algorithm

When comparing the number of rating results shown, the
algorithm calculating the rating over several layers shows a
lot more content items than the standard algorithm. This
means that with the help of the calculation over several lay-
ers content items that have not been rated by users so far or
not enough ratings have been collected to make up an ob-
jective results receive a rating calculated via the new algo-
rithm (which can be seen in figure 2). As consequence more
rating results will be available as metadata base for further
processing within features that use rating to improve the us-
ability and searchability of tele-teaching portals. The last
chapter will explain the usage of this metadata base in more
detail.
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Figure 2. Number of rating results when using
the new rating algorithm compared to the old

Second the rating results will be more precise. This is the
case because a weighted mean calculation consists of more
detailed ratings of the content layers underneath in connec-
tion with ratings to that specific content item. An evaluation
of the current metadata base did not show a lot of difference
in the results of the two rating calculations. Only 42 out of
the 459 currently rated objects have differing results with a
nearly equal amount of more positive and negative results
(see figure 3).
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Figure 3. Rating results when using the new
rating algorithm compared to the old

This may be the case because of the small interval. When
calculating a mean of very deviant values a middle value
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will be the result and if a lot of people rate in the mid-
dle sector the same effect will occur. Therefore most of
the mean ratings will be around two to four and the dif-
ferences between the rating calculations might often only
be marginal. Another reason is the ongoing low participa-
tion and the therefore small metadata base. There have been
578 ratings for 459 different objects. Only when more con-
nected content items have been rated a proper evaluation on
the influence of the new calculation algorithm on the real
data can be started.

Until then a sample calculation can show the advantages
of the method. Following ratings were inserted for a series
with 3 lectures belonging to it:

| content item | rating | duration |
series 1,1,2,2,1,4,4,3 160
lecture 1 1,1,2,1,1 10
lecture 2 4,4,54,5,5,5 90
lecture 3 3,3,3,3,2,4,3,3,23 | 60

Table 1. Sample ratings for connected content
items over several layers

In this example the first lecture was only an introduction
and therefore not rated very interesting. The last lecture
was rated only moderately interesting. But the second one
was rated very good. Most of the people who saw the first
lecture rated the series as well, later on most students only
rated the lectures not the series. Therefore the mean rating
of the series itself is not very good (2,25).

| Calculation step

result ‘
Series = 2,25
Lecture 1 =1,2
Lecture 2 = 4,57

Simple rating mean calculation

Lecture 3=3
Mean of all lecture ratings 3,77
weighted by duration
New series rating calculated 2,96

over several layers

Table 2. Sample calculation of rating over sev-
eral layers for connected content items

Looking at the weighted mean of all the lectures one will
get a more positive result of 3,77. When using the calcu-
lation over several layers, the final rating result of the se-
ries combines the ratings of all lectures and calculates a
weighted mean together with the standard mean of the se-
ries ratings. As result the series will now be rated more
positive and the very positive ratings of the second lecture
are reflected in the overall rating of the series as can be seen
in figure 2.

4.2 Disadvantages of the new rating algorithm

The major disadvantage of the new algorithm is the in-
creased computing time. At the beginning the new calcu-
lation for the rating was performed when opening up each
page. This resulted in a huge overhead as a page which
included a list of for example 20 content items had to pro-
cess the rating calculation 20 times and thereby consider all
connected content items as well. As solution to reduce the
increased computing time, the rating result for the content
item and the items connected in the layers above is calcu-
lated and stored in the database when a new rating is saved.

4.3 Tradeoff of advantages and disadvantages

When storing the combined rating results for affected
content items in the database each time a new rating is en-
tered by a users, the calculation overhead for the new al-
gorithm is minimized. Additionally the results can easily
be retrieved each time a content item is shown. This bit of
more computing time stands against a large number of more
rating results and more precise results. Considering that the
user participation for the generation of metadata will not
grow exponentially very soon, the required metadata needs
to be generated another way. Therefore the usage of the
rating calculation over several layers is advisable.

5 Conclusions and Future Work

It was shown that it is senseful to use the suggested rat-
ing algorithm across several layers of content items. Now
that the decision for one rating algorithm was made, those
features that make use of the rating results may be designed
and implemented. Some examples of the usage will be ad-
dressed in this paragraph.

First of all a content filtering system may utilize the rat-
ing results. When a user searches amongst the content of
the portal via a keyword, a large amount of content items in
all layers of the content hierarchy may be found. The choice
which of the search results is the most useful for the student
in that moment will be more difficult the more results are
found. Therefore it should be possible to filter the results
and thereby reduce the total number of them. One filtering
option is the rating. The best rated items will be shown first,
worst rated items last. As shown by studies with a search
engine [12, 13], users only scan through the first few search
results and only thoroughly look at the first two to five re-
sults. The best rated (and therefore most relevant) results
will be on those first pages when using the filtering with the
rating results.

Second, a recommendation engine can make use of rat-
ing results. When similarities between the current content
item and all other items are measured it will often be the
case that several relevant items for the same topic or key-
word are determined. But neither is there space for a large
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number of suggestions on the content page nor will the users
scan through large numbers of recommended similar con-
tent items. When including the rating results into the recom-
mendation algorithm the number of similar content items
per related keyword can be reduced by only selecting the
best rated item.

In the future the implementation of a group functionality
throughout the portal is planned. It was shown that learning
in a group is positive for supporting the individuals motiva-
tion and eagerness to engage into academic activities [14]
and it should therefore be enabled for the digital world too.
When the group structure is realized, a lot of features that
only worked for either an individual person or all users of a
portal will have to be adapted to work for groups as well.

For the rating it will not be possible to have a private rat-
ing or a rating for a certain group only. But it will be possi-
ble to limit functions that use rating results to the group.
One example: a student is member of a group of third
semester students. It is very likely that all the members of
that group are interested in similar lectures and can make
the most use out of similar content items as they study simi-
lar courses. Therefore the ratings that another third semester
student enters into the portal will most certainly be more
relevant for our student than a rating from a sixth semester
student, as the student from the same group also has sim-
ilar previous knowledge to our student whereas the sixth
semester student is more advanced.

This means that a recommendation or content filtering
system that is limited to influencing factors from within the
group will more likely produce more relevant results for all
members of that group than one that considers other factors
as well. This knowledge can be utilized by offering special
recommendation and filtering features for groups as well as
special filtering options for search results.

Once the group functionality is available we hope to im-
prove the user participation by supporting more collabora-
tion amongst the students. The more interesting and diverse
features can be provided the easier it will hopefully be to
attract more users and engage them in an active learning
process and an intense usage of the community features.
Because only with active participation more metadata will
be generated and only then those data will provide real ben-
efits for the users.
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