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Abstract. Nowadays, web users are facing a novel and dynamically changing
environment, which promotes collaboration in content creation. In the web era,
people usually neglected the quality of content, and had minimum authority on
reporting good or bad content, whereas, in Web 2.0, content is becoming a prior-
ity and people become more critical when they assess its quality. In the former
case, each web site had an identity, a single editor or a closed group of editors,
who were responsible for content quality management and the stylistic design
was the main quality standard for visitors. In the latter case, several applications
and a new way of thinking have changed the workplace and created a new ap-
proach to quality management. Specifically, the team of editors is open to every
web user, content is a collaborative product and the “embedded object” or “inline
linking” model is gaining in popularity against hyperlinking.
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1 Introduction

A study of the Stanford credibility team [9] on 100 web sites showed that the first
impression is what counts more for the typical web user. In average, the 2684 users
paid far more attention to the look of the site than to its content. Similarly in e-
commerce sites the familiarity and credibility of corporate logos strengthens the per-
ceived customer trust [17].

Although the look and feel is critical for the success of a typical web page, “con-
tent” is the primary focus of Web 2.0 applications, which capitalize in the simplicity
of content instead of dynamic content presentation and scripting. Because of this
flexibility in the structure of content, several third-party applications have been de-
veloped that aggregate (e.g. in the form of RSS feeds), process plain content (trans-
late, summarize, categorize, rank etc.) and make it available to more web users.

The primary interest of this paper is “content” and mainly the content that is up-
loaded in a daily basis on Web 2.0 applications. For this reason, we emphasize on the
quality of content, present the emerging directions in content quality control and ex-
amine the parameters that affect the quality of content such as reliability, accessibil-
ity, availability, flexibility. In addition to this, we present the architecture of a system,
which can increase the accessibility and availability of content and improve its overall
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quality. The system employs web resources to bridge between audiovisual and textual
content and increase its availability and accessibility (e.g. text translators, text-to-
speech and speech-to-text converters, text and content annotation services). For the
quality of content, it adopts the collaborative paradigm of Web 2.0 and several rating
and reputation mechanisms to promote high-quality content sources against less
credible ones.

We distinguish two main content types: textual and audiovisual. We present solu-
tions that focus on each specific type, but also services that span across the two types
and provide flexible solutions for users and applications. As far as it concerns the
accessibility of textual content we focus on text translation, text to speech conversion
and text annotation. Concerning audiovisual content, we present several speech-to-
text and content annotation solutions and focus both on automatic and semi-automatic
solutions. In the dimension of content credibility, we emphasize on the collaborative
paradigm of Web 2.0 and present the rating and reputation mechanisms that promote
the credible sources against less credible ones. Finally, we examine the flexibility, re-
usability and availability of Web 2.0 content in contrast to existing Web content.

In the following section we enlist several approaches towards improving content
quality in Web 2.0 applications. In section 3 we present the architecture of the sug-
gested system, which combines many of the Web 2.0 novelties, under the prism of
intelligent information management, to guarantee content quality. In section 4 we
briefly discuss the criticism against the suggested approach and present our counter-
arguments. Finally, in section 5 we present the conclusions of this work.

2 Content Quality in Web 2.0: Limits and Solutions

There have been many recent research works on Data Quality in Collaborative Infor-
mation Systems, which aim at the quality of data in different disciplines, for example
in Genomics [15] or Meteorology [19]. All works agree that data quality assurance
comprises several tasks, such as duplicate detection, identification of outliers, consis-
tency checking and many more, which are continuously repeated in order to guarantee
quality. The preservation of data quality in high standards lies at the convergence of
the three aspects, namely organizational, architectural and computational. In a domain
specific information system, information lifecycle is usually well defined and the
same holds for information providers and structure of data. Thus, it is easier for the
system developers to design the information process, to define the quality assessment
procedures and to develop a quality control mechanism.

For example, the information process for drug development and disease prevention
[15] typically starts with a biological experiment, which is designed based on litera-
ture and is performed on the living organism by wet-lab biologists. The result is trans-
formed into digital data format using specific platforms (e.g. Affymetrix) and then
data is analyzed by bioinformaticians using computer software. Finally biologists re-
use the analyzed information to design more relevant and accurate experiments.

However, the definition of a data quality model in a general purpose information
system is not straightforward. Several parameters, such as user needs, computational
and/or organizational restrictions affect the importance of each data quality criterion
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and modify the resulting data quality assessment model. A Web 2.0 application is an
Information System per se, with users, software, hardware and above all: data. Quality
of data can be of higher or lower importance to users, depending on the application and
the criteria for evaluating quality may differ between users depending on their needs.
In [5], authors propose a generic model for assessing data quality in social networks,
which captures the subjective quality criteria of each user or group of users and the
objective criteria of the community and takes into account the collaborative nature of
social networks.

In this current work, we emphasize on the quality of content, which is contributed
in Web 2.0 applications, we examine the various aspects that affect content quality
and present solutions and working schemes for collaboratively improving and evalu-
ating quality of content.

2.1 Content Availability and Accessibility

A first step in increasing the accessibility of textual content is to make it available in
many different languages. Despite the improvements in automatic translation services,
translating user created content in Web 2.0 applications is usually problematic, due to
the informal, conversational style employed. Trying to improve the quality of auto-
matic translation, several Web 2.0 applications have adopted the new collaborative
paradigm. Wikipedia, which is now available in more than 250 languages', is the most
successful crowd-sourcing translation example in which human editors revise and
refine machine-translated content.

Apart from translation, metadata and content description is crucial for the quality
of nontextual content. Web 2.0 contributed in this direction through social bookmark-
ing and tagging. All social bookmarking engines allow users to provide 'tags' (i.e.
keywords) that briefly describe their content, or the content they like. Using these
tags, users are able to organize content or search for similar content, even for images,
video or audio [10, 18]. Additionally, several applications that extract textual content
[11] and technical or semantic information [3] from audiovisual content (e.g. image
resolution and format, frame rate and audio compression for videos) can be used to
enhance content description. Web 2.0 offers many tools for collaborative video anno-
tation and indexing [21].

A third step towards improving content accessibility is to increase the number of
available formats. Speech synthesis and speech recognition software, allow to create
several Text to Speech? and Speech to Text® services and embed them in Web 2.0
applications. The adoption of open standards, such as DAISY* (Digital Accessible
Information System) XML, will automate text to speech conversion and facilitate
users with “print disabilities”. Additional conversion services can be used to convert
the original content into multiple resolutions and formats, so that it can be viewed in
as many devices as possible (e.g. desktops, laptops, mobile phones, in car devices).
Finally, archiving services can be employed for long-term preservation of content [8].

! http://meta.wikimedia.org/wiki/List_of_Wikipedias

2 http://vozme.com, http://say.expressivo.com, http://www.cepstral.com/
3 Loquendo ASR: http://www.loquendo.com

* http://www.daisy.org/
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2.2 Content Quality Control and Assurance

The main contribution of Web 2.0 in terms of content development is a new crowd-
sourcing model, first described by Tim O’Reilly as “the creation of collective intelli-
gence” [20]. Collaborative Content Development refers to a recursive process, where
two or more people work together, share knowledge and build consensus outside of
professional routines and practices [24].

In contrast to the content of edited Web sites, the quality of user created content is
questionable, due to the absence of quality control mechanisms. In order to improve
content control, most Web 2.0 applications offer reporting mechanisms for offensive
content, and many National and International bodies (e.g. Internet Watch Founda-
tion”) attempt to increase web users’ awareness against illegal and harmful content
[2]. However, few attempts focus on controlling and improving content quality.

Wikipedia is the most appropriate example that demands user-driven content qual-
ity control, since the classical expert review model is not feasible, due to the huge
amount and the continuous change of content. The Nature Magazine® and Google’s
Knol’ adopt a similar model. Despite its success, the Wiki model still attracts the
criticism of academics and encyclopedias and several research works have been fo-
cused on rating models that will highlight the most eligible articles [7].

In order to solve several abuse and misuse issues (e.g. wrong or biased reviews,
misleading tags), the emerging rating and recommendation schemes [12] employ
reputation mechanisms, which prioritize long-living content and long-term contribu-
tion [1]. The collaborative rating model, which was designed for content filtering and
personalization [13] has recently been employed for ranking content based on popu-
larity and interestingness [16] or for evaluating content quality in general [14]. Digg®
is a Web 2.0 application that allows users to report online web content (news, blogs,
videos etc) and let other users rate them by voting on them. In the following section,
we present a system for the quality control of collaboratively created content.

3 A Collaborative System for Content Quality

According to the European Commission’s guidelines for information providers’, the
quality assurance activities comprise: a) check of text accuracy and proofreading; b)
assessment of the presentation clarity; c) copyright clearance; and d) validation of the
original content and its translation. The long checklist for quality control'® can be
summarized in the following actions: a) guarantee accessibility of information for
everyone (e.g. multilingualism) and for individuals with specific needs (either having
physical disabilities or technical restrictions); b) ensure content archiving; c) assure
clarity of presentation, style and structure. Having these guidelines in mind, we pro-
vide the architecture of a system that allows quality control and assurance of the in-
formation contributed in Web 2.0 applications.

* www.iwf.org.uk

® http://www.nature.com/scitable

7 http://knol.google.com

® http://digg.com

° http://ec.europa.eu/ipg/quality_control/workflow/content/index_en.htm
!0 http://ec.europa.eu/ipg/quality_control/checklist/index_en.htm
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Content is behind every Web 2.0 application either it is a social networking site
(e.g. for blogging, media sharing etc) or a community for collaborative knowledge
building (e.g. a learning community or a community of practice). The success of a
Web 2.0 application equally depends on its ability to appeal users and evoke users’
contribution. However, the community assumes that the information provided by all
members is of high quality. The challenge in this case, in comparison to web content,
is the absence of an editor or a group of editors. Due to the collaborative network of
Web 2.0, content is edited, revised and evaluated by the users themselves and conse-
quently, the quality of content is a users’ issue. The suggested quality control and
assurance approach is generic, is collaborative and strongly connected to users’ con-
tribution but also exploits several open and free services and resources in order to
facilitate users.

The suggested solution summarizes all the aforementioned quality control activi-
ties in four distinct axes, namely: content accessibility, content availability, content
clarity and content usefulness. In the first two axes, we propose several technical
solutions that can automate the process and improve quality of content in the respec-
tive directions. Quality in the last two axes is more subjective, so we count on the
contribution of users and propose a rating scheme that allows users to evaluate and
consequently highlight content of high quality.

3.1 Automation of Content Accessibility and Availability

In a previous work [23] we introduced an architecture that increases content accessi-
bility and availability in the blogosphere. It exploits the structure of content and addi-
tional semantic information, processes, reformats and enriches content using aggrega-
tors and mediating services and makes it available to end users. The approach exploits
the flexibility of XML, which is the basic format for content in the blogosphere, and
assumes a template driven editing model, which allows users to provide content and
metadata with minimal effort. With the use of XSL scripts, and intermediate broker-
ing services, the original content can be reformatted and personalized according to
users’ requirements.

In this work we move one step ahead, and suggest the integration of online services
(e.g. automatic translation services'', online text to speech'” and speech recognition
tools, and online media conversion services”) for the creation of alternative versions
of content. Content is organized in more than one repositories in order to increase
availability (see Figure 1) and create a distributed archive of Web 2.0 content.

Content replication and content availability in alternative formats, will allow all
overlaying content brokering services to pick the appropriate content format for each
user device. The architecture presented above, is very flexible since it allows new
content mediation services to be attached, thus providing more and better content
alternatives. Moreover, several content brokering services can be created that person-
alize content to user needs and that exploit the redundancy of content in the distrib-
uted repository in order to provide the content in a user-friendly format. Finally, the

"¢ g. http://babelfish.yahoo.com or http://translate.google.com
12 ¢.g. http://say.expressivo.com
13 ¢.g. http://media-convert.com/
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Fig. 1. Information mediation services and repositories

architecture exploits user feedback in order to identify low quality content, as ex-
plained in the following subsection, or unreliable content providers. Hence, users may
interact with content in the repository and improve its quality and accuracy in a col-
laborative manner.

3.2 A Rating Mechanism for User-Centric Evaluation of Content Clarity and
Usefulness

The idea behind many Web 2.0 applications is to promote user collaboration. Web 2.0
enthusiasts capitalize on this group effort in order to build collective intelligence [20].
The success of this attempt is strongly related to the ability of users to contribute their
content and to evaluate the contribution of others. Although a typical quality assess-
ment process is more complex than content rating, successful collaborative applica-
tions in Web 2.0 build upon this simple process [14]. Several approaches extend the
collaborative rating example to a reward/punish mechanism [6], which promotes
high-quality content and demotes spam or to a trust propagation model [22], which
learns from the ratings of a user and her trustees.

The proposed rating mechanism, which is based on our previous work [22], ex-
ploits users’ feedback on content quality, audits users’ ratings and employs them for
building a reputation profile for content contributors. We acknowledge that building a
reputation mechanism for social networks is much more complex [25] than simply
collecting user rates for content, but we can safely say that our mechanism can
be developed on top of user provided feedback, which must be collected for a long
period of time.

User feedback on content quality can be collected through simple rating mecha-
nisms, such as a like/dislike flag, or a number in an ordinal scale. Although it is based
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on a simple mechanism, the suggested model allows the collective evaluation of a
piece of content from many users and provides a useful indication on its quality. User
ratings are audited and their analysis provides better clues on the freshness and impact
of each piece of content, as well as on the credibility of each user’s ratings. For ex-
ample, a piece of content that receives many positive marks right after its publication
is probably of high interest and quality. Similarly, an author who repeatedly publishes
content of high interest is probably an influential author. In a similar manner, when a
user repetitively assigns bad ratings to contents that other users rate as good, then the
credibility of this user decreases.

.

N ratings & ratings
Filtered references <5
for content and
Content @\(‘)f) CZ? Ejsers)
Content Broker Collaborative Auditing
1 Content module
Filtering ‘ |
Content
repositories

Content quality
feedback

Fig. 2. The content rating mechanism

Figure 2, depicts the application of the proposed mechanism to the Content Broker-
ing module of Figure 1. In addition to the content, which is aggregated, organized and
archived in the repositories, users’ ratings are audited and processed in order to server
as feedback and help in evaluating quality of content in the repositories. Rating his-
tory is processed together with user’s preferences in order to provide better recom-
mendations, thus improving the overall quality of the information brokering service.

The detailed modeling of content quality, freshness and impact and of author
credibility and trustfulness is strongly depended to the objectives of each Web 2.0
application, so it is outside the scope of a generic mechanism for quality evaluation. It
would be of great importance to focus on a specific type of application or on a spe-
cific community (e.g. an educational community), analyze the specific needs for con-
tent quality and provide a mechanism for content quality control [4] or assurance.
However, it is of greater importance to have a generic solution that can be adapted
and fine-tuned for each specific application.
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4 Criticism and Discussion

The improvement on content accessibility and availability is a technical issue, which
also depends on the will of users. The enthusiasts of Web 2.0’s simplicity can easily
say that adding standards and restrictions to user provided content, will discourage
users in providing new content and will lead to a decrease in participation. This claim
can be reasonable, if users are requested to know about the standards, learn specific
languages for structuring their content and providing useful metadata. However, the
trend in Web 2.0 applications shows that the exact opposite holds. In most successful
stories, users simply provide their content (e.g. the text of a blog post, the short twitter
message, an image on Flickr) and then a lot of metadata, concerning the author, the
language, the descriptive tags, the technical details etc., is added automatically or
semi-automatically with a few user clicks.

Concerning the rating mechanism, quality experts may argue that quality control is
more than a simple rating mechanism for content, which comprises: routine and con-
sistent checks that ensure content correctness and completeness, identification of
errors and omissions, content archiving and auditing of all quality control activities.
Similarly, quality assurance refers to a planned set system of review procedures,
which are usually conducted by independent reviewers. The review procedures usu-
ally involve extended questionnaires and huge checklists for the evaluation of every
possible aspect that affects content quality. Depending on the significance of the ap-
plication, quality control and assurance can be of higher or lower importance to the
users. For example, a Web 2.0 application that provides medical consultation to pa-
tients or a collaborative educational platform capitalize on the quality and correctness
of content, and thus may require additional control mechanisms and a more profound
content evaluation. On the other side, a social bookmarking application can afford a
temporary decrease in content quality (e.g. due to spam bookmarks), but will reside
on users’ feedback in order to identify and eliminate low quality content or malicious
content contributors.

5 Conclusions

The current study, addressed the various aspects of quality of content in collaborative
applications. The survey of web translation and conversion applications revealed a
large number of open and free solutions that can increase content availability and
improve accessibility. In addition to this, the joint efforts of web users can further
amend machine translated and converted content, in favor of the users. Users can also
guarantee the reliability and correctness of content, as happens in wiki applications.
The proposed system combines the power of Web 2.0 users and applications in or-
der to improve content quality in every dimension and reassure that content always
reaches a high quality level. As far as it concerns availability and accessibility, the
system exploits the modular structure of Web 2.0 content, the user provided metadata
and freely accessible web services in order to enrich content and provide content
alternatives. Concerning content quality assessment, the system collects user-provided
feedback (preferences and ratings for content and users) and processes it in order to
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create useful report on content quality. Low quality content will be demoted and use-
full and interesting content will be favored. The suggested rating system can be used
to create global evaluations of content quality, but also can be employed for collabo-
rative content filtering, thus providing users with content of interest. Finally, the au-
diting module, allows the monitoring of the aggregated content in a continuous basis,
thus achieving maintenance of content quality. The next step of our work is to imple-
ment the proposed system and test its performance in a real scenario, for a specific
community of web users.
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