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Abstract: The use of Web 2.0 technologies for knowledge management is invading the
corporate sphere. The Web 2.0 is the most adopted knowledge transfer tool within knowledge
intensive firms and is starting to be used for mentoring. This paper presents IM-TAG, a Web
2.0 tool, based on semantic technologies, for informal mentoring. The tool offers
recommendations of mentoring contents built upon personal competencies of the mentee,
combined with content and opinion tagging. To validate the tool, a case study comparing
recommendations from the IM-TAG and a group of experts was conducted. Results show that
the accuracy of IM-TAG’s recommendations is notable and satisfactory. The main conclusions
of this research may be valuable to organizations immersed in mentoring programs.
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1 Introduction

The second phase in the Web evolution, the Web 2.0, is attracting the attention of
(information technology) IT professionals, businesses and Web users (Murugesan,
2007). Today, millions of people interact through blogs, collaborate through wikis,
play multiplayer games, publish podcasts and video, build relationships through social
network sites and evaluate all the above forms of communication through feedback
and ranking mechanisms (Warschauer & Grimes, 2007). The Web 2.0 provides the
software to both inspire and support these new ways of interaction (Kuswara &
Richards, 2011). As a result, the social Web brings an ever-growing number of social
networks which host and share all types of contents, knowledge and expertise in a
number of areas (Poblet et al., 2011). The advantages of “the Web 2.0” have raised
the interest of companies which seek to obtain the benefits derived from this
technology (Ferreira, 2010). In an scenario in which the Web 2.0 technologies are
invading the corporate sphere, MacAfee coined the term Enterprise 2.0 to summarize



the interest in the use of these tools for generating, sharing and refining knowledge in
a global setting (McAfee, 2006). Several works (e.g. Richards, 2009) analyzed the
impact of the social web on knowledge management, while others (e.g. Levy, 2009;
Paroutis & Al Saleh, 2009) coined the term Knowledge 2.0 to summarize the
upcoming trend in knowledge management.

The offering of rewards, incentives, mentoring and induction, within the
organizational context, may be seen as formal mechanisms to facilitate knowledge
sharing between individuals (Bosua & Scheepers, 2007). With regard to mentoring,
the Web 2.0 is the most adopted knowledge transfer tool for knowledge intensive
firms (Fong and Choi, 2009), enabling the transfer of tacit knowledge from
experienced employees to new recruits (Srikantaiah & Koenig, 2000). Despite its
advantages and the decreasing costs of technology, the implementation costs of
mentoring programmes are one of the main disadvantages (Grybek, 1997). Informal
mentoring, a type of mentoring created spontaneously, is also expensive because of
personnel costs which in many cases are high. Social web tools are being seen as
enablers of both informal and formal mentoring (e.g. Kirkwood, 2010; Stanton-
Salazar, 2011; Wheeler, 2009).

Another issue which affects the Web 2.0 is the information overload phenomenon
(Bawden & Robinson, 2009), which also influences knowledge management based on
web 2.0 tools (Kirchner and Sudzina, 2009). Information overload represents a state
of affairs where an individual’s efficiency in using information is hampered by the
amount of relevant, and potentially useful, information available (Bawden &
Robinson, 2009). Recommendation systems will leverage the current information
overload by providing a reliable knowledge management oriented set of strategies.
Such systems can reduce search efforts (Liang et al., 2006)), so solving the problem
of information overload (Kuo, Chen & Liang, 2009). The aim of this paper is to
present the IM-TAG tool, a web 2.0 system, based on semantic technologies, which
provides knowledge recommendations for informal mentoring.

The paper consists of four sections and is structured as follows. Section 2 reviews the
relevant literature about mentoring and the use of semantic technologies in content
tagging. Section 3 describes the tool paying attention to its architecture and main
features. Section 4 describes the evaluation process carried out. Finally, the paper
ends with a discussion of research findings, limitations and concluding remarks.

2 Literature Review

2.1  Semantic Technologies and Content Tagging

The “Semantic Web”, described by Berners-Lee Hendler, and Lassila (2001), has
resulted in a considerable amount of research and development initiatives to extend
the current Web technology by using machine-understandable metadata. Semantic,
from the Greek “sémantikos”, involves giving significance or meaning to words or
symbols, enabling distinctions between the meanings of different words or symbols.
The Semantic Web proposes the idea that web contents are defined and linked not
only for visualization but for being used and processed by applications (Castellanos-
Nieves et al., 2011).



Semantic technologies are based on ontologies (Fensel, 2002) and provide a
common framework that enables data integration, sharing and reuse from multiple
sources. Ontology can be defined as “a formal and explicit specification of a shared
conceptualisation” (Studer, Benjamins & Fensel, 1998). The main objective of
ontologies is to establish ontological agreements, which serve as the basis for
communication between either human or software agents, hence, reducing language
ambiguity and knowledge differences between agents, which may lead to errors,
misunderstandings and inefficiencies (Blanco et al., 2011).

The research on semantic technologies, apart from ontologies, relies on a humber
of key methodologies such as knowledge representation languages or reasoning
algorithms (Hitzler & Janowicz, 2011). The importance of these technologies has
produced semantics-based solutions in a wide scope of environments including
customer relationship management (Garcia-Crespo et al.,, 2010), multimedia
(Paniagua-Martin et al., 2011; Garcia-Barriocanal et al., 2011), trading (Rodriguez-
Gonzélez et al., 2011), research and development activities (Colomo-Palacios et al.,
2010), digital libraries (Garcia-Crespo et al., 2011a) and education (Yang et al., 2011,
Yessad et al., 2011).

Web content is readable by humans, but, unless it is semantically annotated, it is
not machine readable, in the sense that it cannot be automatically interpreted in any
reasonable manner (Dotsika, 2010). Semantic annotations go beyond textual
annotations of the documents. They identify concepts and relations between concepts
within documents intended primarily to be used by machines (Uren et al., 2006). ). In
this context, the current focus of the semantic web research has turned to investigating
methods to redesign the Web in order to add semantics to data, manually or
automatically. These methods enable easier machine processing of information
(Benjamins et al., 2008).

Although automatic annotation of content is producing good results, assuring
near-to-perfect quality is still beyond the limits of state of the art systems (Frank et
al., 2012). Taking this into account, according to Siorpaes & Simperl (2010), there is
a wide range of approaches that allow semi-automatic annotation of texts, with most
of them using natural language processing and information extraction techniques.
Thus, IM-Tag, following Noh et al.’s (2010) work, adopts a semi-automatic
annotation method to provide knowledge recommendations.

2.2 Mentoring

The mentoring topic has received considerable attention in both the academic and
popular press as well as in the highly public venue of the Internet (Haggard et al.,
2011). As a result, the number of articles published on mentoring in the social
sciences and education literatures has increased “exponentially” in the last 20 years
(Kirchmeyer, 2005).

The origin of mentoring dates back to the earliest stages of human civilization
(Kammeyer-Mueller & Judge, 2008). More specifically, it dates back to Homer’s
Odyssey when Odysseus, before leaving to fight in the Trojan War (traditionally
dated 1193 BC-1183 BC), entrusted his older friend Mentor to teach and educate his
son, Telemachus (Gentry, Wever, Sadri, 2008). The description of Mentor includes
the following characteristics: half-human, half-God; half-male, half-female;
believable yet unreachable; wisdom personified; and a paradoxical union of both goal



and path. So, the image of a mentor as a wise person, a guide, and a stand-in parent
who assists in the protégé’s growth and development has its roots way back in
literature (Bierema & Merriam, 2002).

Mentoring can be defined as the matching of a novice with a more experienced
person in the same role (Reiss, 2007). The People-Capability Maturity Model (P-
CMM) states that the purpose of mentoring is to transfer the lessons learned from
experienced personnel to other individuals or workgroups (Curtis, Hefley & Miller,
2009). Furthermore, mentors use their experience to provide not only skills but also
personal support and guidance. Mentoring activities are organized around knowledge,
skills and processes to deploy competency-based competences (Curtis, Hefley &
Miller, 2009).

There are many papers in the literature which highlight the benefits that
mentoring relationships bring for mentors and mentees. With regard to mentees,
research confirmed that individuals who are mentored have greater opportunities to
advance in their professional career, get higher salaries and achieve better satisfaction
(Knouse, 2001). Also, there is research (e.g. Allen, 2007) which reports a set of
benefits from mentoring to mentors as well, including higher performance,
satisfaction, rejuvenation and higher promotion opportunities. However, as suggested
by Singh, Ragins and Tharenou (2009), mentoring, while mattering for career success,
represents only a part of a constellation of career resources embedded within the
relationships.

In contrast to spontaneously-derived informal mentoring relationships, formal
mentoring programs (imposed by the organization) are usually in the form of the
assignment of a mentee to a mentor (Blake-Beard, 2001). Ragins and Cotton (1991)
discussed the differences between formal and informal mentoring following three
dimensions: initiation of the relationship; structure of the relationship; and processes
in the relationship. The initiation of formal mentoring relationships is externally
controlled while informal mentoring relationships are initiated when two people are
attracted to one another based on the foundation of perceived similarity. With respect
to the structure and the processes of the relationship, the main differences are as
follows: informal mentoring relationships last from three to six years; meetings and
activities in informal mentoring occur when desired as opposed to a set schedule; and
the goals of relationships evolve over time in informal mentoring (Blake-Beard,
2001).

The literature suggests that informal mentoring relationships may be more
valuable than the formal ones (e.g. Raabe & Beehr, 2003; Casado-Lumbreras et al.,
2011), since informal mentoring relationship tends to be more natural and
spontaneous, hence, happening more on an ad hoc basis (Ragins, 1999). Informal
mentoring has been found to be positively and significantly associated with
knowledge sharing (Karkoulian, Halawi & McCarthy, 2008). In addition, previous
research confirmed that informal mentoring relationships take more time, although
they outperform formal relationships in terms of professional development (Chao,
Waltz & Gardner, 1992).

The increasing importance of the internet has led to new forms of mentoring
(Soto-Acosta, Casado-Lumbreras & Cabezas-Isla, 2010). This statement can be
extended to the informal mentoring panorama. Now, many organizational efforts are
devoted to integrating the Web 2.0 within organizational learning scenarios (Wang,



2011) as a part of their knowledge worker support (Schneckenberg, 2009). On the
other hand, Universities are also following this path (Garcia-Pefialvo et al., 2011) .
This paper goes beyond these initiatives and presents IM-TAG, a tool in which social
content published by informal mentors in a corporate intranet is semantically tagged.
The main output of this approach is the recommendation of informal mentoring
contents performed by a system, which is adapted to the needs of users.

3 IM-Tag

It is widely acknowledged that Mentoring programs are expensive (Grybek,
1997). This also occurs for the case of informal mentoring because, although it is not
planned, personnel costs are usually high. The Social web may provide a solution to
reduce costs. More specifically, blog posts can act as informal mentoring instruments,
since a single post may be consulted by thousands of informal mentees all over the
world. At the same time, blog tagging is today a very active line of research in the
literature (e.g. Tsai, 2011; Tsai & Chan, 2011). Thus, making use of both
perspectives, the IM-TAG tool proposes the collaborative tagging of internal blog-
posts to produce content recommendations in an intranet environment. This
methodology approaches the concept of semantic blogging, which aims to describe
semantic information about individual content items within blog posts (internal
semantic) using RDF (Bojars et al., 2008). However, beyond adopting or redefining
the concept, the purpose of the system is to give exact recommendations based on
consistent profiles and reliable comments in a scenario in which corporate culture is
uniform.

Next, to introduce the system, the architecture of the tool is described and, then, a
case study is presented.

3.1  Architecture

The architecture presents three main elements, which are described below. Figure
1 shows how the IMG-TAG tool works.
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Figure 1. IMG-TAG Architecture

INTERFACE

There are two different user profiles, each with a specific role: mentor and
mentee. IM-TAG provides specific elements in order to ease the work of each type of
user. The Interface contains the following three modules:

Annotation GUI. The interface allows easy annotation of blog contents.
These annotations will be made by means of semi-automatic annotation
methods. Based on the previous work SOLAR (Garcia-Crespo et al.,
2010b), this feature is implemented as an Annotation Plug-in that can be
inserted in environments such as Drupal or WordPress. This setup
facilitates the annotation of blog contents in the same environment in
which these contents are produced. Annotation functionalities were
easily hardcoded and integrated in the plug-ins taking advantage of the
flexible and dynamic properties of the Wordpress framework. In
addition, the authors developed an Asynchronous JavaScript And XML
(AJAX, for short) interface, both in the Search and Navigation software
components, to provide a set of loosely-coupled features which ensure
efficiency and ease of use.

Rating GUI. Once the content is annotated by the informal mentors, it
needs to be rated by one or more mentees. Using the GUI rating,
informal mentors are able to perform that task. These ratings constitute
the rank in which blog contents are ordered and classified.

Content GUI. The content GUI is the means by which blog contents are
sent to mentees. These contents are delivered to users in the news



section located within the private intranet home page, thus allowing
them to read and rate contents.

LOGIC
Under the interface, the logic layer hosts the engines which allow the operation of
IM-TAG as a whole. This layer presents three modules:

e Annotation Engine. This module provides the means to translate user
interactions (posts and comments) into semantic annotations stored in
the persistence layer in OWL-DL defined ontologies. The objective of
the annotation is to provide advanced searches and facilitate the retrieval
of information. Given that this component must suggest an annotation to
a specific text, it includes a Text Processor and a Natural Language
Processor developed by the authors in previous works (Garcia-Crespo et
al., 2009) and based on GATE (General Architecture for Text
Engineering).

e Rating Engine. This module allows the rating of contents provided by
mentees. This rating is described as a weighted mean of the ratings
provided by all mentees. The rating of an individual user is calculated
considering aspects such as his/her professional role and rating history
joint to build a reputation mechanism.

e Recommendation Engine. This module consisted in first versions of the
system of an OWL Description Logics based Reasoner, the Renamed
ABox and Concept Expression Reasoner (RACER). Several Description
Logic (DL) axioms were developed in order to automatically classify
individuals of the ontology depending on some parameters such as the
rating levels. However, current version have been changed to
automatically perform these tasks using rule-based engines instead of
DL axioms due to performance issues such as the ones described by
Rodriguez-Gonzalez et al. (2012). The new inference schema makes use
nowadays of Jena Rules engine to perform the recommendation tasks
based on the rules defined.

PERSISTENCE

The organizational ontology has been defined using the OWL (Bechhofer et al.,
2004). The OWL language presents three variants: OWL-Lite, OWL-DL and
OWL-Full. OWL-Lite provides a small set of features, while OWL-DL is more
expressive than OWL-Lite providing decidability based on description logics.
OWL-Full allows full expressivity but decidability is not guaranteed. For this reason,
IM-TAG employs OWL-DL for the ontology definition. The OWL DL flavour builds
on the formal foundations of Description Logics (DL). OWL DL supports the use of
subsumption as the selected reasoning. The storage and ontology reasoning were
developed based on the Jena framework.

With respect to enterprise ontology, this can be seen as a collection of terms and
definitions relevant to an enterprise to ensure that all parties involved have a shared
understanding of the relevant aspects of that enterprise (Uschold et al., 1998). An
Enterprise Ontology is fundamental because it defines a common vocabulary to guide
the description of any organization. There are several enterprise or business



ontologies, but the most cited one is the Enterprise Ontology (Uschold, King,
Moralee, & Zorgios, 1998). This ontology has been used in various knowledge
management scenarios (e.g. Chen, 2008; Han & Park, 2009). Moreover, this is the
root of many software engineering ontologies, such as the Software Enterprise

Ontology (Villela et al., 2005) and constitutes the base of the enterprise ontology
included in IM-TAG.
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Figure 2. Excerpt of the ontology schema

The main modifications which have been made over enterprise ontology consist
in the definition of several classes which are necessary in order to store the
knowledge related with the domain and provide recommendations. First of all, it is
necessary to mention that the most up-to-date version of the enterprise ontology is
still developed in Ontolingua (Gruber, 1992). The main contribution for hence was
the development of the structure of enterprise ontology using OWL as representation
language. Some of the relations which were originally defined in enterprise ontology
have been also included in our OWL version, paying special attention to those which
are related with the recommendation process described in the paper.

Apart of the creation of a reduced OWL version of enterprise ontology, several
classes which are very related with the domain have been introduced to support the
representation of specialized knowledge and for hence being able to provide
recommendations. A list of the most relevant classes which have been generated is
provided. Figure 2 shows an excerpt of the new ontology schema.

However, the inclusion of some classes related with the domain doesn’t allow
storing the knowledge of the domain with enough accuracy. A few relations and data
properties have been also included to improve the quality of the ontology. Figure 3
shows an excerpt of these relations and the domain and range which affects.
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Figure 3. New relations provided in the ontology

Defined Relations:

<Role> hasCompetency <CompetencyContainer> : NON FUNCT?
<CompetencyContainer> makesReferenceToCompetency <Competency>
FUNCT

<Person> hasRole <Role>: NON FUNCT
<Person> hasBlog <Blog>: NON FUNCT
<Person> post <Post>: NON FUNCT
<Post> pertainsToBlog <BLOG> : FUNCT?

! Non functional relation
2 Functional relation



<Person> makeComments <CommentContainer> : NON FUNCT
<CommentContainer> hasComment <Comment> : FUNCT
<CommentContainer> makesReferenceToPost <Post> : FUNCT

<Post> developsCompetency <CompetencyContainer>;: NON FUNCT
<Comment> developsCompetency <CompetencyContainer>: NON FUNCT

Defined Properties:

<CompetencyContainer> realLevel: FUNCT : int [0-10]
<CompetencyContainer> virtualLevel: FUNCT : int [0-10]

In figure 4 it is possible to see a representation of the entire ontology with the
new relations and classes which have been described.
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Figure 4. Ontology Representation



3.2 Use Case

MINT-INC (fiction name) is a software development company. During the last
years MINT-INC has developed projects for different clients including other
consulting companies as well as public and private end-clients. The company has its
headquarters in Madrid (Spain) but has branches in several cities around the country.
Apart from this, the company has three delegations in Latin-America: Argentina,
Mexico and Colombia. The total workforce of the company is 2,500 employees.

MINT-INC has designed and implemented formal mentoring programmes in
order to facilitate the transfer of tacit knowledge among employees. Apart from
formal and informal mentoring relationships, there are two mentoring sources that
employees use to understand the company to a wider extent: CEO and CIO blogs.
These blogs present posts related to the company and its environment and are a good
source of information about the culture and values of MINT-INC. The company
realized the potential of the social media for knowledge management and promoted
the use of blogs among its personnel. Thus, the company decided to make use of
social web contents in order to provide good information to newcomers and veteran
employees. To achieve that objective, the IM-TAG tool was installed on Wordpress to
provide bloggers with a tool to tag content and facilitate its sharing among workers.
Before the tool was installed, the enterprise ontology was adapted to cover all issues
relative to MINT-INC knowledge and culture. This ontology presents concepts that
cover company competences and culture issues.

The first phase of the process begins when content (a post) is written using IM-
TAG and the blogger tags the post using the ontology. The second phase of the
process comes when a user, recognized as an employee of MINT-INC, reads the
content and wants to express his or her opinion about it. This can be done using the
classic comment tool that almost every blog presents, but it can be enriched by using
IM-TAG too. In this case, the user expresses his or her impressions about the content
and usefulness for other employees. This is done through rich content rating.

Finally, IM-TAG gathers all contents and matches employees’ profiles with blog
content tagging and rating. The result of this process is a recommendation that IM-
TAG provides to users in form of contents published in the intranet. This socio-
semantic approach goes further the closed learning platforms. Recommendation flows
mean real informal learning outcomes for the novice workers and are useful for
mentees and, as an extension, to organization.

4  Evaluation

With the aim of getting feedback concerning the tool, an evaluation was carried
out. The methodology and results are described below.

4.1  Design

Once the system had been developed and tested from the point of view of the
development process, the second step was to test the validity of the IM-TAG tool.
That is, to investigate the accuracy of its recommendations.



To evaluate the accuracy of the system, precision, recall and F1 measures were
used. Recall and precision measures reflect the different aspects of annotation
performance. These measures were first used to measure an information retrieval
system by Cleverdon et al. (1966). The F1 measure was later introduced by van
Rijsbergen (1979) in order to combine precision and recall measures, with equal
importance, into a single parameter for optimization. These measures must be
complemented in order to get a full view of the system from an evaluation
perspective. Thus, the second dimension is the coverage test. The coverage of a
system is a measure of the domain of items in the system over which the system can
form predictions or make recommendations (i.e. the percentage of items for which a
recommender system can provide recommendations) (Herlocker et al., 2004). A high
coverage value means that the system provides assistance in selecting among most of
the items, while a low coverage means that the system may be less valuable to users,
since its decision-making capacity is limited (Park & Chang, 2009).

To carry out both procedures, a set of software development organizations were
contacted. The focus on software organizations is rooted on their inner complexities
(Colomo-Palacios et al., 2011) and their dependence on human capital. Up to four
organizations answered positively to a personal invitation sent by the authors selected
from their personal and academic contacts. From these four organizations, two of
them were selected: on the one hand, their CEOs regularly publish blog posts and on
the other hand, they present a set of junior professionals enrolled in a formal
mentoring program. Taking into account the aims of the evaluation, two different
tasks were performed. On the one hand, a set of potential informal mentees were
identified and classified in the system. On the other, several posts were annotated in
order to feed the system with enough information (mentoring contents). The semantic
annotation was performed by researchers assisted by post authors on both blogs using
semi-automatic annotations. This joint annotation was adopted in order to avoid tool
adoption problems. Overall, a set of eighty posts were annotated - forty per blog.
Posts selection criteria was based on finding the first forty posts that can be classified
under this categories: how-to/tutorial posts, standard list posts, case studies, problems-
and-solutions posts, stories, controversial posts, inspiring posts or research posts.

Once the annotations had been stored in the system, the recommendation engine
provided a set of recommendations to informal mentees. Results were compared with
the recommendations that a set of experts provided to the group of mentees using the
same blog posts that were annotated.

42  Sample

The sample consisted of two groups of subjects. Twelve junior professionals were
selected (eight men and four women) as mentees. The average age of mentees was
26.2 years. Subjects were selected from those who answered positively to a personal
invitation sent by the authors to contacts working in the two companies. The sample
was distributed equally among companies.

The second group of subjects (mentors) consisted of three experts (two women
and one man) working in the software sector as human resource management
professionals for more than 8 years, and their average age was 39.6 years. They
provided the human recommendations, which were then compared with IM-TAG’s
recommendations.



43 Results

Table 1 shows results of recommendations process performed by both the IM-
TAG tool and the experts. All recommendations were divided into three concepts:
competencies, skills and experiences.

Table 1. Recommendations: IM-TAG vs. experts

IM-TAG Experts
A B TOTAL A B TOTAL
Company | Company Company | Company
Competencies 34 26 60 39 31 70
Skills 48 40 88 46 38 84
Experiences 13 19 32 20 26 46
TOTAL 95 85 180 105 95 200

IM-TAG provided a set of 180 recommendations - 95 for company A and 85 for
company B - while the experts provided 200 recommendations - 105 for Company A
and 95 for Company B. With respect to the distribution of recommendations by
concepts, skills lead the ranking with 88 recommendations from IM-TAG and 84
from experts, followed by the concepts of competencies and experiences,
respectively. In average, every user received 15 recommendations from IM-TAG and
16.7 from expert’s side.

To evaluate the quality of recommendations from the two sources, precision,
recall and F1 were used as measures. These metrics have been widely used to evaluate
the quality of recommendations (Liu & Shih, 2005). A recommendation method may
recommend interesting or uninteresting topics. The recall-metric indicated the
effectiveness of a method for locating interesting topics, in our case, posts. The
precision-metric represented the extent to which the items recommended by a method
really are interesting to mentees compared to the ones detected by experts. F1 is
calculated as the sum of the weights of precision and recall. Table 2 depicts the values
of these three metrics with respect to recommendations from the IM-TAG tool and the
experts.

Table 2. Precision, recall and F1 measures

A Company B Company TOTAL
Precision 0,68421 0,51765 0,60556
Recall 0,61905 0,46316 0,54500
F1 0,65000 0,48889 0,57368

Results show differences between the measures by company. In fact, Company A
present higher values for all measures. Besides this tendency, it is also worth noting
the different values between precision and recall. This may be explained by the
differences regarding total recommendations given by the experts and the IM-TAG
tool (200 vs. 180).

It is also interesting to measure the usefulness of recommendations. This measure
goes beyond accuracy and includes suitability of the recommendations to users. That




is, the coverage or percentage of a dataset that the recommender system is able to
provide predictions for (Herlocker et al., 2004). The IM-TAG tool offered a result
(coverage of the system) of 86.25%.

4.4  Discussion

The implementation of the IM-TAG tool offers reliable recommendations.
Results show that the precision, recall and F1 values obtained outperform those from
previous studies in the literature. In this sense, there is no study devoted to informal
mentoring using these metrics, although extensive research in related areas already
exists. Table 3 shows the comparison of IM-TAG’s results with recent efforts in the
literature regarding recommendations.

Table 3. Comparison of IM-TAG’s accuracy with that of similar works

Reference Domain Precision Recall F1

IM-TAG eMentoring 0.606 0.545 0.574
Recommendations

Garcia Crespo et al. (2011b) Tourism 0.480 0.480 0.480

Garcia-Crespo et al. (2010) Customer  Relationship 0.637 0.794 0.707
Management

Garcia-Crespo et al. (2012) Portfolio 0.320 0.320 0.320
Recommendations

Garcia-Pefialvo et al., (2011b) Software Engineering 0.824 0.741 0.780

Miao, Li & Dai (2009) Sentiment Mining 0.876 0.874 0.874

Morales-del-Castillo et al. (2009) | Digital Libraries 0.500 0.707 0.582

Porcel & Herrera-Viedma (2010) | Digital Libraries 0.675 0.613 0.635

Zanker & Jessenitschnig (2009) | Conversion Rates 0.097 0.291 0.139

Results show that IM-TAG recommendation accuracy is remarkable. The
comparison focuses on the F1 measure given that the complexity of the domain is
high (it is important to note that the sources of information are not focused and must
be classified using natural processing techniques). Results obtained from IM-TAG are
comparable with some efforts (e.g. Morales-del-Castillo et al., 2009; Porcel &
Herrera-Viedma, 2010), are better than others (e.g. Garcia Crespo et al., 2011b;
Garcia-Crespo et al., 2012), and somewhat less accurate than others (e.g. Garcia-
Crespo et al., 2010; Garcia-Pefialvo et al., 2011b; Miao, Li & Dai, 2009). The reason
for the latter may be that these are more focused than the IM-TAG tool, so the domain
in which the Natural Language Processing (NLP) Tools perform their job can be
handled more precisely using automatic tools. In the case of IM-TAG, this is not
possible, since it is based on the analysis of social web contents and these contents are
naturally heterogeneous.

In spite of the acceptable results, there is still room for improvement. A possible
origin of this misbalance could be rooted on the differences that can be found between
Company A and Company B. A more in-depth analysis regarding the lack of accuracy
in recommendations must be performed. Differences are important between
companies, reaching 17% in F1 scores and are presented in all accuracy metrics. A
deeper analysis of such differences should be performed in order to clarify if the




ontology definition was not fully applicable to this company or, for instance, if
Company B contents are more difficult to process with the NLP engine.

5 Conclusions and Future Work

The Web 2.0 phenomenon has made the social Web possible, initiating an
explosion in the number of Web users, but also empowering employees with a huge
autonomy in adding content to web pages, labeling it, creating folksonomies of tags,
and enabling millions of users to build their own web page (Breslin & Decker, 2007).
The Web has started to play a fundamental role not only as a means for providing and
searching for information, but also for creating and sharing knowledge (Eiter et al.,
2008). In this environment, both users and organizations can benefit from the
application of semantic technologies, since they enable the access and storage of
information in a unified way. Semantic technologies have started to solve many
challenging and cost-intensive problems within firms and are being positioned as one
of the most important research topics within the current generation of Web
applications (Nixon et al., 2008). In this sense, Focusing on knowledge management
and human development issues, the IM-TAG offers a new solution to a well-known
objective for the personnel development domain: the offering of wise advice to less
experienced employees. This tool, based on semantic annotations of social web
contents, provides content recommendations to users based on their profiles and tags,
supporting informal mentoring, and as a consequence of this, informal learning. The
validation conducted through a case study shows that the accuracy of IM-TAG’s
recommendations is notable and satisfactory. Thus, and agreeing with Clough et al
(2007), it can be said that blogs and their contents can be considered as enablers for
informal learning in organizational settings. However, and in order to fight against
information overload or as defined in words of Mason and Rennie (2007), the
overload of attention-grabbing opportunities., tools like IM_TAG can attract user’s
attention in a more direct and precise way.

Several authors have examined the use of micro-blogs to facilitate process-
oriented learning and informal learning in higher education (e.g. Ebner et al., 2010)
and its use within personal learning environments (e.g. Dabbagh & Kitsantas, 2012).
Also, wikis are oriented to the transmission and formalization of knowledge. Thus,
two separate lines of future research are proposed. First, the expansion of the IM-
TAG tool to include other Web 2.0 contents: micro-blog posts and wiki articles and,
second, the increase in the scope of IM-TAG to a multi-corporation environment.
This expansion must be performed carefully, since culture spread is one of the main
outputs of mentoring, and culture is different among organizations.
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