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Abstract. Competence Management approaches suggest pronmistngments
for more effective resource allocation, knowledgenagement, learning
support, and human resource development in gendoalever, especially on
the level of individual employees, such approadi@ms so far not been able to
show sustainable success on a larger scale. Rjlagaplications like expert
finders have often failed in the long run becaus@complete and outdated
data, apart from social and organizational barriefe overcome these
problems, we propose a collaborative competenceaganent approach. In
this approach, we combine Web 2.0-style bottom-umcgsses with
organizational top-down processes. We addressed phbblem as a
collaborative ontology construction problem of whicthe conceptual
foundation is the Ontology Maturing Process Model.order to realize the
Ontology Maturing Process Model for competence mangnt, we have built
the AJAX-based semantic social bookmarking appbcatSOBOLEO that
offers task-embedded competence ontology developiueth an easy-to-use
interface.

Keywords: ontology maturing, people tagging, collaborativempetence
management, semantic social bookmarking, SOBOLEO

1 Introduction

Competence management approaches suggest promisstryiments for more
effective resource allocation, knowledge managepleatning support, and human
resource development in general. They aim at makiagsparent individual
competencies and their relationship to organizatigoals. However, especially on
the level of individual employees, such approadiese so far not been able to show
sustainable success on a larger scale [1]. Pilapgications like expert finder or
expert locator systems have often failed in theglomn because of incomplete and
outdated data, apart from social and organizatidvedriers. This affects both
competency profiles of the individual employee amh-adequate and often also
outdated competency catalogs used as a vocabulatlyef profiles.

Traditionally, these competence management appesaahe conceived as top-
down instruments. Typically, a small expert groupdels such competency catalogs
at irregular intervals (usually well more than ygpior even as a one-time activity



without scheduled updates [1]. For competency |e®fiyou can observe two
approaches [2]: (1) self-assessment approachesdichvemployees themselves are
asked to provide their competencies, sometimes atetlin a second step by their
superior, and (2) external assessment approacimestgosuperiors or through formal
assessment procedures.

While the latter approach is very expensive andb®msome and thus can only be
observed in limited areas, the first approach ofédls because of missing motivation.
This lack of motivation can be traced back to nmediate benefit for the employees.
For instance, systems are hardly embedded inty@&gmwork activities and have not
proven their usefulness there. Or it can be ewsett back to negative incentives; for
instance, if you disclose your competencies, otléliscontact and perhaps disturb
you or you will fear to appear not competent enouih a result, employees might
downplay or exaggerate their competencies as Be€@nmandez reports [3]. Often,
these competency profiles also do not contain médion that is of high relevance to
colleagues; for instance manually-updated repasgdoecome particularly outdated
[4]. Thus, recent and usually very specialized depare not yet contained in the
competency catalog because of the long updatevaiter

Several studies address this problem by autombticektracting profile
information from data the user generates in hdy deork; e.g. from publications [5],
documents [6] or community contents [7, 8]. Leya&t[9] propose a competence
performance approach that derives competencies feaecuted tasks. In this
approach, a task competency matrix is created hegetith domain experts. This
matrix relates a set of tasks, e.g. required fquosition, to a set of competencies
needed to fulfill these tasks successfully. Basedhs model, the system can infer a
user’s competency from her successful performahegask in her daily work.

Recent Web 2.0 developments, mostly on the basissamfial networking
approaches, have also brought forth solutions Xpe# finding, e.g. LinkedIn [9] or
Xing [11]. People can represent themselves withrafilp and indicate their
connections to other users. Further, in some ofethepproaches, the principle of
social tagging and bookmarking is transferred toppe (cf. [12]); for instance Xing
[11] or theNTSH [13] allow organizing your contaetith tags. Within IBM's Fringe
Contacts [14], each employee can describe theleaglies by tagging them with key
words on their expertise and interests. Thus, syegtep, a publicly visible tag cloud
grows characterizing the individual employee. Thigserages network effects for
setting up some sort of profile of the individuahd improves usefulness for the
individual user of the system which, in turn, mates to contribute. For instance,
Farell et al. [15] could state that tagging peopdes used to create communities.

However, the resulting profiles lack legitimatiomda commitment by the
organization, especially with respect to the votatyuused. The approaches do not
provide support to overcome the gap and leverage hibttom-up topics to an
organizational competences vocabulary. But tha erequisite for organizational
competence management — ranging from team staffing, human resource
development to organizational competence portfolios



2 Approach

2.1 General Considerations

To overcome these problems, we propose a collaberabmpetence management
approach. In this approach, we combine Web 2.@sbdttom-up processes with
organizational top-down processes: Web 2.0 oriefftetlom-up processes allow
every employee to participate and contribute withv Lisage barriers; i.e. by tagging
colleagues; the organizational processes take up @uide these bottom-up
developments towards organizational goals.

This requires bringing together the following elerse

*  Bottomup collection of opinions about individual competencies. Instead of
cumbersome (top-down) processes to assess an erafgogompetencies,
we make use of the “wisdom of the crowd” effect aodlect the collective
view of the community of employees on the compatnof the individual.
Therefore, we need to empower the employees toridleseach others’
competencies in an easy and task-embedded way.

* Freedom to evolve competence vocabulary. Employees need to be able not
only to state their opinion on who has which corapey, but they have to be
able to modify the vocabulary for stating thosenigms as well. Otherwise,
we do not exploit the ability of bottom-up processe detect new trends.

» Shared vocabulary for comparability. Competencies usually have an
integrating function in the enterprise, bringinggether strategic and
operational levels, and human resources, and ppeafoice management
aspects. This means that competencies are nogdirtotan individual or to a
group, but these notions have to be shared by hweworganization (in the
ideal case): in consequence we cannot do withghtieed vocabulary.

e Legitimation and commitment by the organization. If competencies are to
play an important role in diverse organizationabgasses, ranging from
team staffing, via human resource development gag to organizational
competence portfolio management, it is importaat tesulting competency
profiles and competency cataloges are not onlyddrirom the “wisdom of
crowd”, but have also the commitment of the orgatiin. This is a main
difference to the open world of the web of indivédki Major decisions
depend on the appropriate identification of compets and competency
profiles so that the organization mustide at some point to which extent it
relies on the result of collective bottom up pre@sssand to which extents it
defines certain binding aspects.

As a summary: the key idea is that we cannot dopetemce management
completely without an agreed vocabulary (or ontgjpge. the competency catalog.
But we have to make the process of evolving thimlog more collaborative and
embedded into its actual usage (e.g., while taggthgr employees). Likewise, we do
not conceive competency profiles as self-descmgtiobut rather as results of
collective judgments of others (cf. [14]).



2.2 Ontology Maturing Process for Evolving Competence Catalogs

We approached this problem as a collaborative oggotonstruction problem. The
conceptual foundation is the Ontology Maturing RsscModel [16] (based on a more
general Knowledge Maturing Process [17]). The QugglMaturing Process Model
(see Fig. 1) is based on the assumption that agigdpi.e. competency catalogs,
cannot be formalized in a single activity. They aa¢her the result of continuous
negotiation and collaborative learning processas thke place when applying the
ontologies. The model structures the process ofvexgpcompetence ontologies into
four phases:

1.

Emergence of ideas. By employees annotating each other with any topic
tag, new topic ideas emerge. For instance, thegritbesa recent or very
specialized topic. These topic tags are indiviguaked and informally
communicated.

Consolidation in Communities. A common topic terminology evolves
through the collaborative (re-)usage of the topagst within the
community of employees. The topic tags are defimed refined, useless
or incorrect ones are rejected.

Formalization. Within the third phase, the special members of the
community (usually legitimated by the organizatidyy assigning
“gardening” tasks) begin to organize the topic fewtogy into
competencies by introducing relations between thgict tags. These
relations can be taxonomical (hierarchical) onesval as arbitrary ad-
hoc relations, expressing similarity (e.g., JavagPamming and C#
Programming). That results in new or updated coemst notion, i.e.
lightweight ontologies, which allow primarily fonferencing based on
subconcept relations.

Axiomatization. In the last phase, modeling experts add axioms for
exploiting relationships for reasoning. This inagdespecially precise
composition relationships. This allows and improvEs complex
inferencing processes, e.g. subsumtion of compieteffiar the purpose of
competency gap analysis, or competency-based is#lecf learning
opportunities (cf. [1]).

It is important to note that ontology maturing doeg assume that the competence
ontologies are built from scratch. It can be equalbplied to already existent core
competency catalogs that might be further devel@metican be used for seeding.
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Fig. 1. Ontology Maturing for Competence Ontologies.

2.3 Different levels of Formality for different Use Cases

One important conclusion from the ontology maturimgdel is that the different
phases result in different levels of formality. $bedifferent levels of formality co-
exist within a single competence model. But how eanrepresent these different
levels of formality so that we can also exploit thisrmation?

As part of the Professional Learning Ontology, wavéh developed a
conceptualization of competencies that has thresicbkevels: topics (as weak
notions), competency types (without differentiajiamd competencies (with levels).
These relate to each other as shown in Fig. 2.

In this way, we can (1) represent all four phadeth® ontology maturing process
and (2) degrade the semantics of more formal serésnif needed. Especially, the
latter is important for the different use casesmhpetence models [1]:

e Topic tags. As many Web 2.0 sites show or [14], tags are defiicto
provide a basic level of useful search and rettiéuactionality and
similarity between the tagged resources. Preciged&finition would
help, but are not needed.

« Competence types. For basic profile matching, we need well-defined
competency notions and taxonomic relationshipsllitiwafor different
levels of abstraction by using broader-narroweati@hships. We can
also perform basic competency gap analysis (bytaratching).

e Competencies (with levels). This allows for a more extended version of
profile matching as you can have different degreksulfillment for
individual competencies. This can also form thasfs describing the
objectives of learning opportunities (trainingsrie@ng objects).
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Fig. 2. Core part of the Professional Learning Ontology.

« Competency relationships. If we have precise is-a semantics, or
composition of competencies in the competence moda can
introduce the notion of competence subsumtion (&4), e.g., if
competency X is part of competency Y, X subsume3hs allows for
more sophisticated competency gap analysis (as 2@]),[ and
competency-based selection of learning opportumitie

3 Tool Support

In order to realize the Ontology Maturing Processodel for competence
management, we have built the AJAX-based semantialsbookmarking application
SOBOLEO that offers task-embedded competence aptoltevelopment and an
easy-to-use interface. SOBOLEO [18] is the acrorfgmSocial Bookmarking and
LightweightEngineering ofOntologies. It supports the collaborative developntén

a shared bookmark collection (e.g., of people’s walges in an intranet) and of a
shared competence ontology that is used to orgéimzbookmarks. That means users
can tag the people’s web page with ontology corscepitd at the same time they can
modify and adapt the competence ontology.
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Fig. 3. Collaborative Competence Ontology Editor.

SOBOLEO consists of four major parts: (1) a collative real time editor for
changing the competence ontology (see Fig. 3)a(®ol for the annotation of web
pages (see Fig. 4), (3) a semantic search engirtedaannotated bookmarks, and (4)
an ontology browser for navigating the competentmlogy and the content of the
bookmark collection.

With SOBOLEQO, all users create and maintain onepmience ontology and one
shared bookmark collection collaboratively. If theers encounter a resource, e.g. a
colleague’s profile or homepage, they can add ih&obookmark collection and tag it
with concepts from the competence ontology (see4jigin the case they want to tag
the resource with a topic the existing ontologyaapts do not cover (e.g. because the
topic is too new or specific), the users can adapxisting concept (second phase of
the ontology maturing process) or just use newcttgmys, without an agreed meaning
(first process phase). These new topic tags amraiically added to the ontology as
“prototypical concepts”.

SOBOLEO further provides consolidation supporttfo gradual formalization of
these new topic tags to competence types and cenges with levels. By providing



an easy-to-use and easy-to-access collaborativeimeaeditor, the users can refine
and correct concepts when they apply the competemdogy within their everyday
activities. In this way, the users can easily briogic tags to competence types and
competencies with levels.

As standard and formal language we use the SKO$® Zocabulary [19]. By its
lightweight and intuitive language it supports tantle the tradeoff of having
different levels of formality and an easy underdgility for non-modelling experts.
In this way, users can structure the concepts wiBOBOLEO with hierarchical
relations (broader and narrower) or indicate thahcepts are “related” which
supports the third process phase. These relatienalso considered by the semantic
search engine. That means the user can improverethieval of the annotated
bookmarks by adding and refining ontology structure
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4 Conclusion

Our approach of collaborative competence managerpemtides a solution to
overcome the hitherto strictly top-down competenm@agement approaches. In this
way, competence ontologies can be developed tBataiver less formalized topic
tags and structures. This guarantees usefulnessnaglthess when being applied.

With SOBOLEO’s embeddedness into everyday workvdigts and easy usage,
employees are motivated to contribute. If usersadisr that a topic is missed within
the ontology, they can simply add it. If they cantfiod a colleague under the
estimated topic or not at all, they can just adchew bookmark and tag it
appropriately. These annotations we want to use mext step for automatic profile
generation.

Currently, SOBOLEO does not support the fourth phaisthe ontology maturing
process. Therefore, we are extending SOBOLEO'stionality for subsumtion and
composition support by introducing is-a and isqudrtelations as subproperties of
the broader relation. As this also introduces higteamplexity for the users, we are
evaluating within the projects Im Wissensietnd MATURE how the users deal
with this.

Moreover, the early inclusion of recent or spectipics can help disclosing
hidden competences or new trends within the orgainiz. One of our next steps will
be how to visualize these trends from an orgarmiratiperspective.
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