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ABSTRACT

This paper proposes a system for automatically adding semantic metadata to web resources. This can be done by converting people generated tags (a.k.a folksonomies) associated with bookmarked web sites saved at del.icio.us bookmarking service to a formal metadata representation, hence RDF. 
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1. INTRODUCTION

The Word Wide Web is the largest silo for learning resources on the world for a diverse range of topics. Finding a suitable resource for the use with a particular class is a difficult and cumbersome task. In addition, using search engines like Google does not always yields satisfactory results, because search engines depend on keyword searching and PageRank algorithms, which does not take into consideration the semantics of learning resources. 

Nowadays, a new trend on the Web is gaining popularity; that is the use of self-tagging services, where people tag (annotate) resources like websites, audio files, documents, etc. with keywords for easy discovery and later retrieval of the resource. 

Tags can be defined as user-added descriptive metadata, and a vast number of contemporary services are using this technique; among them is the popular social bookmark service del.icio.us. Besides, self-tagging is propagating into platforms like operating systems (e.g. “Vista” the new operating system from Microsoft), other services like bookstores (e.g. Amazon is asking their customers to tag books) and search engines (e.g. Google embraced self-tagging in their search history and email service), all these pointers indicate the wide acceptance of tags.

The organization of this paper is as follows; Section 2 will define the concept of collaborative tagging. Section 3 will show the motivation behind the research. Section 4 will shed some light on the proposed system to be implemented. Finally, section 5 will give some concluding remarks.

2. COLLABORATIVE TAGGING
When people started using del.icio.us service in the late 2003, many resources have been bookmarked and tagged collaboratively (i.e. a web resource can be tagged by many people).  Because of the collaboration tagging action social bookmarking services are called collaborative-tagging or folksonomy services. 

People usually tag a resource by words that they feel best describes what it is about. When doing so they use their own vocabulary, which yields in a chaotic system that does not rely on a controlled vocabulary. Despite this drawback there exist some keywords that can be useful to semantically annotating a resource. In principle, people have done the dirty work that machines usually do (i.e. automatically extracting concepts/terms/keywords from web resources by using text mining, information retrieval and natural language processing techniques).
3. MOTIVATION
From an educational point of view, the motivation that resides behind taming folksonomies to enrich web resource has many merits. Firstly, it will be a proof-of-concept that folksonomies can be useful in enriching the semantics of a web resource if controlled with an ontology.

Secondly, it will help in semantically annotating the Web and making it easy for web agents to find educational resources. Given that resources are indexed using semantics rather than keywords; thus more intelligent results can be returned to queries. 

Thirdly, it will harness the wisdom of the crowds (i.e. the power of people), which means, as many people bookmark and tag a resource, they are actually recommending and giving it reputation. In other words, see how popular a resource is by seeing how many people have bookmarked it. To give an example, the programmable web
 website has been bookmarked in del.icio.us (1294) times, while searching Google for the same website using the “link” operator it yields (317) websites. Notice that this is not always a valid case; some times the opposite is true. Google links actually see who else has mentioned the page, while del.icio.us sees who has bookmarked it. 

Lastly, to show how useful some bookmarked websites in del.icio.us can be used as learning resources an example will be given. If someone decided to find useful resources to teach a web design course, (s)he can find varied bookmarked learning resources that can be used in the course using del.icio.us. These can be entire books such as "How to Build a Successful Website"
, or presentations such as "The Elements of Meaningful XHTML"
, or support materials like articles, tips and techniques such as “A List Apart: Articles: High Accessibility Is Effective Search Engine Optimization”
. 

4. PROPOSED SYSTEM
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Figure 1: A framework for the proposed system 

The system we are intending to develop will be comprised of two parts (Figure 1):

1) Tags Pruning and Extracting: this part of the system is responsible of retrieving web resource from del.icio.us service, extracting tags and processing them in a away that duplicate tags are removed, singulars and plurals are combined and sub/super strings are joint. 

2) Semantic Annotation: this process is capable of aligning the pruned tags generated from the previous step to an ontology so we can produce semantic metadata of the resource.

The domain ontology will serve two purposes a) inspect tags and check whether they are related to the domain or not; b) convert the unstructured tags into structured and formal ones. Also, the ontology will contain more semantic information that can be applied to a resource (e.g. difficulty level of a resource.)

We thereby assume that the main concepts and descriptions are already provided by the bookmarked service, thus the proposed system needs to act intelligently using the given tags to semantically annotate a web resource.

Although the problem the system is trying to address is unique in the literature, there are various relevant areas of existing research that can be of help. For instance, semantic annotation either manually or (semi)-automatically will help in understanding how the semantic web community is elaborating in this area. 

5. CONCLUSION

In this paper, we have cast some light on the need to use folksonomies as a supplement for annotating web resources for educational purposes. We believe that adding semantics using this way will help in the growth of semantic web realization and bridging the gap between folksonomy systems and semantic web movement.  Moreover the aim of this project is to enhance traditional IR with semantic capabilities, where the system will implement and evaluate in its second phase. Notice that the system proposed in this paper is in its early stages, and part of it (tags pruning and extraction) has been implemented and tested, thus the core component (semantic annotation) is yet to be implemented.

In conclusion, the main objective of this system is to combine the power of metadata, folksonomies and the semantic web to drive a new technique for semantic metadata annotation using folksonomies and mine social bookmark system to serve the educational domain. 
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