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Executive Summary 
This document describes a model for organisational learning and maturing environments (OLMEs) that 
aim to support knowledge workers in collaboratively augmenting organisational knowledge and thus 
enabling organisations to act more successfully and adapt promptly to changes. 

We base this model on, firstly, a notion of knowledge as a rational capacity to act – where rational means 
that the actor is aware of its capacities and controls them – and secondly our understanding of knowledge 
maturing as an organisationally guided learning process interweaving informal learning processes of 
many individuals. 

Knowledge maturing in organisations has been investigated so far mainly from two viewpoints. One 
supports the careful manual construction of mature knowledge artefacts (such as e-learning documents, 
business process models or ontologies) that heavily relies on expert knowledge. The other view advocates 
a bottom-up collaborative creation of artefacts in a Web 2.0 style. However, what has received very little 
attention is how we can support the smooth transition from the latter to the former approach in an 
organisational setting by giving guidance. This is exactly the contribution of the OLME model: to identify 
where transitions between informally defined knowledge artefacts and more structured ones become 
necessary – from the point of view of the organisation’s goals – and to support these transitions by giving 
organisational guidance. 

These considerations, combined with empirical data from design and ethnographic studies that has been 
collected and evaluated w.r.t. its relevance to OLMEs, lead to five service classes which, in combination, 
support the organisational knowledge maturing process as a whole. These services loosely depend on 
each other and their application can be thought of as a cycle, i.e. after applying (some of) them in 
sequence, it is not unusual for this process to be repeated. 

An important prerequisite for organisational learning is the awareness of capacities. Therefore, 
monitoring services support users in identifying knowledge assets that are worth maturing or can 
contribute to a given maturing process. Activities towards keeping knowledge assets consistent, i.e. 
avoiding redundancies and contradictions, are supported by integration services. Furthermore, refinement 
services give guidance w.r.t. the creation of assets in the right “maturity stage” satisfying certain 
demands, relying on monitoring and integration services. Finally, dissemination services help distribute 
new (or matured) knowledge assets to the agents who require them for successful actions. Since 
integration, refinement and dissemination services usually support, in a collaborative way, individuals in 
maturing activities and thus require a common understanding among those involved in order to be 
successful, negotiation services are needed via which such consensus can be reached. 

In summary, the OLME model draws from both the organizational learning and maturing theory and user 
requirements from empirical studies so as to define how organizational learning and knowledge maturing 
can be supported by a set of services that offer guidance, in line with the organisational strategies, to 
individuals who engage in knowledge maturing activities. 
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1  Introduction 
This deliverable reports on the work package 3 progress achieved in the first year of the MATURE 
project. In particular,  

• it defines a model of organisational learning and maturing environments (OLMEs), drawing from 
relevant state-of-the-art and the overall conceptual knowledge maturing model developed in 
MATURE (as presented in deliverable D1.1);  

• it presents a collection of user requirements that have been collected in year 1 activities – mainly 
design studies (partly presented in this deliverable) and ethnographic studies (presented in D1.1) 
– and which have been aggregated and consolidated by taking into account the organisational 
perspective; and  

• the concept of OLMEs and the collection of requirements have been translated into a set of 
coarse-grained service specifications that define later development activities. 

These steps realise the task T3.1 Development of a Conceptual Model for Organisational Maturing 
Processes which the consortium has worked on during the first year and which aims to develop a 
conceptual model of maturing and guidance, to be specified in the form of requirements for tools and a 
technological infrastructure.  

The overall approach taken to accomplish that task consisted in first deriving an OLME concept from the 
overall Knowledge Maturing Model (see D1.1) and relevant state-of-the art – with particular emphasis on 
an organisation’s capacity to act successfully. The model includes a definition of five high-level service 
classes and their interplay that make up an OLME. Then, that model (i.e. in particular the set of service 
classes) was concretised and enriched with empirical findings in order to arrive at a final picture of the 
planned technological infrastructure.  

An important empirical tool that the consortium used during the first year was the so-called design studies 
that collected feedback on early ideas and prototypes from application partners to derive application 
scenarios and user requirements. In addition, findings from the ethnographic studies (see D1.1) were 
taken into account for concretising and extending user requirements, primarily on the basis of personas. 

These requirements were used to derive a more detailed specification of the service classes that the 
OLME concept proposes, i.e. to develop ideas for some concrete services that could realise the challenges 
that the service classes address. 

Consequently, this deliverable is structured as follows:  

• Section 2 presents state-of-the-art that is relevant to organisational learning and maturing 
environments. This includes some general views on organisational learning, organisational 
knowledge and where it resides. In addition, it also includes a review of existing strategies for 
maturing contents, processes and semantics, respectively.  

• In section 3, we present the OLME concept, describing how the concept of knowledge maturing 
can be applied to organisations by basing it on a general definition of knowledge as a rational 
capacity to act and applying that definition to the organisational setting. This section also 
describes service classes and how these are going to be concretised using the empirical findings 
from design and ethnographic studies. 

• Section 4 contains a description of four design studies that have been conducted during the first 
year. They cover the three stands of MATURE (contents, processes and semantics) and show first 
ideas of how constituents of the service classes defined in the OLME concept could be 
implemented. For each design study, we present and discuss feedback obtained from application 
partners and how to translate feedback into possible application scenarios for existing tools and 
requirements for improving these tools. 
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• Next, section 5 summarises various kinds of requirements that influence the specification of 
OLME services. First, a theoretical reflection on meta-knowledge (“knowing what we know”) 
establishes a basis for evaluating the impact of organisational knowledge maturing activities (and 
hence of services that support these activities). The more practical and user-centred research 
around design and ethnographic studies has resulted in concrete user requirements for OLME 
services described in the second part of this section.  

• A detailed description of concrete services that will implement the five service classes from the 
OLME concept follows in section 6. Apart from describing individual services, this section also 
provides insight into how the services interact to achieve full knowledge maturing cycles. 

• Finally, the potential use of services in concrete organisational settings is exemplified by use 
cases that make up section 7. These use cases show how the MATURE system could support 
concrete organisational knowledge maturing processes that result in a better basis for successful 
organisational actions.  

• The deliverable is concluded by an outlook towards next steps in section 8. 
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2  State of the art 
2.1 Organisational learning theory 

This section describes existing views on organisational learning and approaches to organisational 
knowledge maturing. 

There are various models of organisational learning. One of the earliest is (Argyris & Schön, 1978) who 
distinguish single-loop learning (modifying actions based on experience in order to be more successful) 
from double-loop learning (question and modify values and policies leading to action). When 
organisations learn how to carry out single-loop and double-loop learning Deutero-learning occurs. The 
first two forms of learning are only possible if the organizations are aware that learning is a necessity for 
an organisation.  Deutero learning can be seen as the acquisition of learning capabilities (Wijnhoven, 
2001). A number of attempts have been made to find a link between individual and organisational 
learning (March & Olsen, 1975; Kim, 1993). A model by Nonaka and Takeuchi (1995) concentrates on 
the transfer of knowledge within organisations. The flow of knowledge across the individual, team and 
organisational level is analysed by (Bontis et al., 2002). Seeing learning as a social process resulting in 
shared practices among people striving for common goals is at the heart of the communities of practice 
theory introduced by (Wenger, 1998). 

In the MATURE project, knowledge maturing is seen as a collective learning process that interweaves 
(in)formal learning processes of many individuals (see knowledge maturing model in D1.1). In the 
current deliverable, we focus on such processes occurring within the organisational scope (what we call 
organisational knowledge maturing) – as opposed to those within the individual and community scope 
which are covered in D2.1.  

This means that we are looking for approaches that cover the transition of individual and community 
contributions into the organisation and show how an individual user or a group of users take an 
organisational perspective to contribute to organisational knowledge. 

Below, we present literature that served as a background for the definition of a theoretical organisational 
learning and maturing model (see section 3) and for the definition of a set of services that support such a 
model (section 6). 

• We start this literature review with the search for an appropriate definition of knowledge that can 
be applied not only to individuals, but also to organisations.  

• Having found suitable definitions of (organisational) knowledge, we then summarise views on 
where exactly knowledge resides in an organisation and how it manifests itself so that we can 
“access” it for the purpose of maturing. 

• Finally, we present approaches to the actual maturing of knowledge, divided into content, 
processes and semantics. This presentation includes approaches that have been developed for 
applications outside organisations, many of them based on Web 2.0 technologies that rely on 
engagement of many users for bottom-up creation of knowledge. On the other hand, it also 
includes approaches that rely on traditional top-down modelling of knowledge by (organisational) 
experts. The existence of these two world views is especially evident for the areas of semantics 
and processes. It will be one of the primary contributions of the OLME to investigate how a 
transition between the two fundamental approaches can be supported through application of the 
principle of organisational guidance. 

2.1.1 Knowledge as rational capacity to act 

The clarification of the concept of knowledge must be seen as a necessary precondition for understanding 
the concepts of organisational knowledge and knowledge maturing. Nonaka and Peltokorpi (2006) have 
shown that there is a broad dissention about the nature of knowledge in knowledge management 
literature, which they described as the subjectivity objectivity debate. Whereas the subjective views tend 
to regard knowledge as a dynamic concept focussing on procedural and contextual aspects, objective 
views point at the fact that knowledge can be incorporated in documents and other artefacts that are 
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regarded as independent of any human interpreter. Both views are valid but one must be rather cautious in 
attributing knowledge to mere artefacts (Riss, 2005) in that artefacts only represent knowledge if they are 
used by persons who share common practice and experience to a sufficient degree. 

The approach to knowledge that we will apply starts with the consideration of the purpose of knowledge. 
Even if there are opinions that knowledge is not necessarily bound to any purpose due to human nature 
which seems to strive for knowledge simply for the reason of curiosity, in a business context this view 
definitely cannot be regarded as valid. This means that knowledge is required because it is a precondition 
of successful performance. Consequently knowledge is closely related to action and in particular it is 
bound to the agent who performs an action. 

Our approach to organisational knowledge is centrally based on the insight that organisations appear as 
agents and essentially rely on knowledge. They perform actions by offering services or products which 
rely on the joint and coordinated capacities of all members in the organisation. In this way a collective 
can perform actions that no individual person can ever accomplish, e.g., the construction of the Egyptian 
pyramids or the travel to the moon. 

2.1.1.1 Role of Knowledge in Organisations 

The Organisational Learning and Maturing Environment (OLME) centrally deals with organisational 
knowledge so that we need a clear definition of it as a starting point. Organisational knowledge is a rather 
complex notion as Tsoukas and Vladimirou (2001) have pointed out. On the one hand we have the 
individuals in the organisation with their particular knowledge performing particular actions. However, 
this is not sufficient to understand organisations. Therefore Tsoukas and Vladimirou include sets of 
general rules and collective understanding that are activated in related contexts as additional features of 
organisational knowledge. Nevertheless the various members of an organisation possess individual and 
partially independent knowledge (Argote & Ingrim, 2000). In the meantime, they can even be part of 
different communities with specific experience and using their own language (Dougherty, 1992). 
Therefore an organisation must be seen as a system with complex internal processes that, however, 
appears as a whole to the external world. 

Knowledge obviously plays a central role in MATURE so that we have to start with a comprehensible 
working definition that is based on the framework set up in D1.1,1 but geared towards the organizational 
perspective. To do so, we refer to an approach described by Kern (2006) which regards knowledge as a 
capacity of an actor and not as a state. The difference is that in contrast to a state, a capacity does not 
reside in the actor but relies on the process of actualisation of this capacity in action. This approach takes 
into account that knowledge develops in the course of actualisation. Moreover, it emphasises the fact that 
knowledge can be recognised on the basis of users’ activities, even if the knowledge itself might not 
become manifest in any form. Third it realises that the transfer of knowledge is not generally achieved by 
the provision of corresponding knowledge artefacts but requires the actor to actualise the respective 
capacity before it is possible to refer to it as the user’s knowledge.  Orlikowski (2002) stands for a similar 
view stating that knowing is not a static capability or stable state of actors but a dynamic social entity that 
results from the entwined practical engagement of actors in the organisation. Especially in the 
organisational setting the focus on execution makes sense since organisations do not aim at knowledge as 
a goal in itself but always aim at concrete organisational objectives to be achieved and knowledge only 
becomes tangible in concrete organisational actions. Thus the maturing of the organisational capacities is 
the central focus of the OLME. 

There are views that organisations cannot hold knowledge but only individuals, e.g., Grant (1996). We 
follow another direction as it has been described by Spender (1996) who supported the idea of proper 
collective knowledge, but acknowledge that this notion of “collective knowledge” is an abstraction, which 
is of different quality than individual knowledge. Indeed an organisation can be seen as a system that is 

                                                      
1  If not indicated otherwise, within this deliverable, we refer to knowledge in the broader sense (as introduced by 

D1.1).  
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mostly capable to reorganise after an individual has left in order to fill the gap and to continue to execute 
its specific organisational actions. 

There is another point that is important in regard of the concept of knowledge. According to Kern 
knowledge is more than a mere capacity, it is a rational capacity. By this we mean that the actors control 
their capacity in the sense that they can consciously make use of it to achieve certain goals.  To 
understand the difference we have to realise that actors usually possess more capacities than they are 
aware of. However, in the case that they are not aware of their capacities they cannot effectively plan and 
apply them. 

2.1.1.2 Role of Artefacts, Cognifacts and Sociofacts for Organisational Knowledge Maturing 

In order to find information about capacities in an organisation we have to identify the carriers of these 
capacities. D2.1 provides some theoretical background on where we can find capacities by introducing  
the categories of artefacts, cognifacts, and sociofacts. In the following we refer to this approach focusing 
on its organisational aspects. According to the capacity conception we can describe the role of artefacts, 
cognifacts, and sociofacts in the following way: 

• Artefacts are all kinds of reproducible physical or digital results of externalisation processes, e.g. 
books, digital media or certificates and serve as an external memory. They provide codified 
information that can potentially enable members of the organisation to acquire new capacities. 
Artefacts are not capacity but they can be regarded as mediators for capacities. Artefacts can also 
help to facilitate joint action by establishing a ground of common understanding. However, in the 
latter case usually additional communication is necessary. A central development step for 
artefacts consists in the transition from private artefacts to organisational, i.e., public, artefacts. 
The central challenge for maturing in this respect is the organisational identification of private 
artefacts without violating the privacy of individual users. 

• Cognifacts refer to the individual expertise of individual members in the organisation. Since 
individual capacities are not as accessible as artefacts, the organisation can only indirectly gain 
insight into them. Competence management systems are one possibility. Here persons can 
describe and categorise their individual skills in order to make them visible to others. However, a 
formal description of skills is often difficult and vague. Another possibility is the activity-based 
competence systems. In this case the competencies are determined on the basis of the activities or 
tasks that a person has accomplished. Here it is assumed that specific activities require specific 
competencies. However, this is often difficult since a task usually requires an entire spectrum of 
competencies. 

• Sociofacts are even more difficult to identify since they do not represent individual but collective 
capacities. Therefore we cannot concentrate on individual traces in systems but must investigate 
the interaction of people. Nevertheless there are various ways to get information about sociofacts. 
For example, the identification of communities of practice provides information which 
communities must be addressed to find a specific expertise for a given topic. It is also possible to 
investigate collaborative actions or tasks in which collective actions have been performed, e.g., 
the development of a new product or the organisation of a workshop. As in the case of cognifacts 
it is not possible to identify sociofacts directly but only via the effect that they show within the 
organisation. 

According to the capacity approach, the maturing of knowledge (both in the broader and narrower sense) 
is often related to the actualisation or application of capacities. Such actualisations point at further 
requirements and are a general indicator for the maturity of artefacts, cognifacts, and sociofacts. In other 
words, a capacity that is not sufficiently developed will lead to problems in the actualisation of the 
respective capacity. However, it is the aim of the OLME to discover such upcoming problems that are due 
to immaturity of knowledge as early as possible and to support a timely adaptation. 

2.2 Maturing as applied to the organisational level 

As mentioned above, knowledge becomes manifest in codified information (artefacts), individual 
expertise (cognifacts) and collective capacities and norms (sociofacts). To support knowledge maturing, it 
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is important to investigate not only where traces of knowledge can be found, but also what different kinds 
of knowledge there are. In MATURE, we distinguish between the three stands of contents, processes and 
semantics.  

Contents refer to documents, images, videos etc., i.e. classic examples of codified knowledge. This 
knowledge is often factual (know-what) and static. Process knowledge, on the other hand, is tightly 
related to the actual work, i.e. the dynamic aspect of organisations. It refers to “know-how”, i.e. the 
knowledge of how to perform certain actions or tasks. Finally, semantic knowledge is about meaning, i.e. 
how people make sense of the world around them. Reaching an agreement w.r.t. such sense-making is 
crucial for an inter-linkage of knowledge assets in that it provides a basis for mutual understanding. 

These three stands closely depend on each other: contents and processes require semantics to become 
communicable. Without process integration, semantics and contents are not directly applicable to work 
procedures while contents are required to explicate semantics and processes so that these are 
comprehensible to knowledge workers with different backgrounds. 

In the following sections, we will investigate the state-of-the-art in the field of maturing the three kinds of 
knowledge. As we will see, most existing approaches concentrate on the development of artefacts, since it 
offers the easiest way of tracing knowledge. Of course, the development and refinement of knowledge 
artefacts should not be confused with knowledge maturing (artefacts cannot mature, but only knowledge). 
However, the development of artefacts usually reflects the knowledge maturing process. It even supports 
such a process because individuals and communities will learn from collaboratively working on artefacts. 

From the following literature survey, we can see how effectively current state-of-the-art supports such 
collaborative development of artefacts and what seems to be missing in those considerations. 

2.2.1 Organisational maturing of content 

As Dimovski (1994) pointed out, four perspectives on organisational learning can be identified: 
information acquisition, information interpretation and the resulting behavioural and cognitive changes 
that should impact organisational performance. In their scientific paper ‘Organizational Learning and 
information-communication technologies – a promising link’, Dimovski and Škerlavaj (2004) elaborated 
on the two variables that determine information acquisition: data sources and intrusiveness of 
organisation (introduced by (Daft and Weick, 1984)). Data sources can be internal or external (Daft and 
Lengel, 1986), with external sources representing managers’ direct contacts with information sources 
outside the firm boundaries and internal sources including employee data collection conveyed later (in the 
form of information) to managers using internal data channels. Recently, in this context, a very important 
role has been taken by information-communication technologies (such as intranet, enterprise resource 
planning systems, and e-mail). Intrusiveness of organization is defined as the extent to which an 
organisation is capable of actively penetrating its environment with browsing and searching for desired 
data and information. (Dimovski and Škerlavaj, 2004) 

Organisational maturing of content in the MATURE project deals with such information-communication 
technologies, especially with the maturing of content in (enterprise) wikis, content management systems 
and the exploitation of such content with respect to re-using content or identifying new organisational 
potential, e.g. product ideas or building of new expert cycles. 

After wikis, weblogs, discussion forums, etc. have become ever more popular in the social arena, 
companies have started to see the benefits of making that way of information and knowledge sharing 
available ‘in-house’. Large corporations like SUN for example provide ‘a Wiki on their intranets for 
employees to collectively store, edit and access work related material such as reports, best-practice 
features, and documents’.  Hasan and Pfaff (Hasan and Pfaff, 2006) mentioned IBM, having successfully 
implemented a Wiki to manage their customer support site for IBM's Component Broker product, the 
Disney Corporation, and British Telecommunications as examples.  

Even though Braun and Schmidt distinguish clearly between public wikis and enterprise wikis, based on 
the three metrics that they introduce to measure the maturity of articles (‘readability’, ‘presentation and 
format’ and ‘linkage’), both types of wikis can be regarded as similar (Braun and Schmidt, 2007). From 
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the organisational point of view it is crucial that the instruments to mature content that a wiki offers, 
especially the use of categories or qualified links to organise and relate articles, must be regarded in an 
organisation-wide context. Tags, or more common metadata, used to describe content have to be managed 
not only within one tool (the wiki) but also for all artefacts within the company. Tagging the content of 
the various tools needs to be ‘synchronised’ in an organisation. Gruber says “there must be some way of 
reasoning about the equivalence or relationship among tagging data across applications” (Gruber, 2007), 
q.v. 2.2.3.3.1, Tagging.   

Whereas Gruber works on ‘identifying and formalising a conceptualization of the activity of tagging, and 
building technology that commits to the ontology at the semantic level’ (Gruber, 2007), within the 
MATURE project, a domain or organisational ontology should be developed structuring metadata for 
artefacts used in the company to represent content, label processes and activities or describe employees’ 
skills. These metadata can be added manually or allocated automatically, using natural language 
processing techniques. Lately, a lot of research in this area has been conducted amongst others by 
(Handschuh et al., 2002), (Maynard et al., 2004), (Greenberg et al. 2006) or (Valkeapää, et al., 2007).  

The various data sources, data forms and formats lead to the necessity of handling multi-media 
objects/artefacts, plus their metadata. Semantically enriched metadata is a key factor for handling the 
manifold heterogeneity. Therefore in MATURE semantically enriched metadata will be managed within 
an organisational ontology. 

 Using an ontology allows to mature the quality of content with respect to 

• concise representation: content is described using accurate, well-defined and unambiguous 
metadata  

• consistent representation: the same information is always presented in the same way, e.g. even 
though different synonyms are used for tagging, a preferred term can be used for searching 

• objectivity: information is value-free and based on facts as metadata are quality approved  

• understandability: information is easy to understand by the targeted audience and can be applied 
in the business context using standardised metadata  

• completeness: information is complete for adequately performing a process step or task; having 
semantically enriched descriptions of processes and tasks the information needed for completion 
can be gathered and presented automatically, ensuring that all relevant information is provided.  

The quality indicators are part of the knowledge maturing dimension framework detailed in Section 5.1.  

Maturing content in that way improves not only the use of various artifacts but also the corporation as a 
whole by building and using a domain or organisational ontology considered to represent the highest level 
of knowledge organisation (ibidem) in a company. 

Furthermore, the domain or organisational ontology improves the capability of ‘intrusiveness’ – as 
Dimovski and Škerlavaj (2004) put it – and the exploitation of potential. Playing on the possibility of 
reasoning, content can be exploited much more effectively than based on mere term matching. 

Based on metadata structured in an ontology, for example 

• artefacts related to process activities can be identified where the ‘quality of relation’ can be 
defined by approximate definitions (amongst other criteria) 

• new ideas can be identified investigating content represented in any kind of a company’s 
application or 

• employees working on the same (new) topic can be spotted. 

However, an ontology cannot only be used to investigate existing content but could support the creation 
of new ones.  In a content management system, for example, content, layout and representation are 
already strictly definied. New content is created within these structures. Again using an ontology 
describing the structure would allow to compound existing content to new documents, for example to 
automatically create a periodic report based on existing parts. 
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The processes leading to the actual creation and maturing of the ontology are examined below in section 
2.2.3. 

2.2.2 Organisational maturing of processes 

It is an assumption of the MATURE project that knowledge maturing is a general concept that affects any 
kind of knowledge including process knowledge. While functional knowledge is used and generated 
during process execution, process knowledge is about the activities of users in a work process, including 
the participants, the used resources, the process output etc. Whereas in the previous chapter the focus was 
on functional knowledge (e.g. artefacts an employee needs to do her job) in the following process 
knowledge is central. 

In the MATURE project, process knowledge plays a double role:  

• On the one hand, the development of knowledge processes is a core element of maturing. The 
knowledge maturing model views learning activities as embedded into, interwoven with, and 
even indistinguishable from everyday work. Since everyday work is done in processes, the 
knowledge about processes is necessary to guide and support knowledge maturing.  

• On the other hand, business process knowledge itself matures. Like any other knowledge, for 
process knowledge to become mature it means to pass through the five steps of the knowledge 
maturing process (see D1.1). Thus, it has to be documented, formalised and standardised 
according to phases 3-5 of the maturity model. There is also an analogy to the maturity of 
business process management, which requires that business processes are formally represented at 
level 3 and that at level 5 a continuous improvement is implemented.  

For the formalisation and standardisation of process knowledge there exist a huge number of 
methodologies like Petri Nets, activity diagrams, flow charts, or event-driven process chains. A recent 
standard for process modelling is the Business Process Management Notation BPMN.  

None of these methodologies, however, prescribes an approach for the management of the process 
knowledge. However, to mature process knowledge it is necessary that process knowledge can be made 
explicit and managed in a way that it can be improved through learning, taking into account new 
experiences (Hinkelmann et al., 2005/2). Describing processes semantically (that is, annotate processes 
and tasks) and managing these metadata in the same ontology as the metadata of the other artefacts allows 
finding correlations not only based on pattern matching but also using reasoning mechanisms. 

For such reasons, process repositories - or more generally enterprise knowledge repositories (formalised 
in an ontology) - play a fundamental role for maturing of process knowledge. 

Having processes semantically described is not enough for process maturing. As business processes 
change continuously (to meet the continuously changing business requirements) methodologies are 
needed to deal with semi-structured or ad hoc processes. These are of particular interest if we consider 
process maturing starting at an individual level, spreading out in communities before they are finally 
formalised at an organisational level.  

Knowledge intensive processes are often only partly modelled as too much exceptions, unforeseen events 
or complex decisions would have been to consider. Therefore a semi-structured approach could be 
chosen, modelling a ‘process skeleton’ (e.g. decision points and the resulting branching) with some tasks, 
called knowledge intensive, that are not fully specified. Another approach is to work with ad hoc 
processes, i.e., omitting process models completely.  

In the following two main approaches in this respect working on different kinds of repositories, process 
mining and task patterns, will be presented. 

Following is an overview of process repositories.  
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2.2.2.1 Semi-structured Repositories 

The METEOR project, a research project on Workflow Management Systems, proposed RepoX, an 
XML-based process repository (Song et al. 2001). RepoX provides general repository functions such as 
data extraction and querying. Its query language is based on SQL with supports to process-centric search 
semantics. The metadata stored in the repository contain the definition of workflows in the form of XML 
documents.  

2.2.2.2 Knowledge-based Repositories 

In the area of knowledge repositories, semantic wiki technology supports interesting solutions. In addition 
to supporting general collaboration among users offered by regular wikis, it is possible to provide means 
of adding metadata about the concepts and relations that they contain. Semantic wiki technology is 
applied in different application domains. In the following, we discuss some examples. The WIKINGER 
project is working on a semantically enhanced knowledge repository that supports the collaborative 
generation of knowledge by providing a semi-automatically generated semantic net of the topics 
contained. The project proposes a web application developed using a front-end building with Wiki 
technology (Brocker et al., 2007. Another interesting initiative introduces a semantic wiki to support 
software reuse (Sajjan et al., 2008). Applications in the e-government domain are also proposed in 
(Wagner et al. 2006). An interesting Swiss government initiative is also worth mentioning (http://wifh‐
1.fhso.ch/wikigov/index.php/E‐Gov_Architecture_Community, access 08.04.2009).  

Chen et al. describe experience in designing and implementing a Franchising Knowledge Repository 
(Chen et al., 2000). The repository is organised into two dimensions: (i) levels of knowledge (foundation 
knowledge, local knowledge, global knowledge, and universal knowledge) and (ii) levels of user skills 
(basic skills, working, expert, and leadership).  

Yoshioka et al. propose a genre taxonomy as a knowledge repository, which supports people to make 
sense of diverse types of communicative actions and to provide ideas for improving work processes that 
coordinate the communication of information (Yoshioka et al., 2001).  

Interesting works focus also on domain-dependent knowledge repositories. Knowledge repositories are 
usually integrated in web-based distance education systems - e-learning systems. Kushtina et al. (2007) 
propose a knowledge repository in the e-learning domain. Okamoto et al. (2002) discussed about a 
knowledge repository - a kind of data warehouse - with a computational mechanism to handle/manage 
various data occurring in e-learning processes. Application to the e-government domain is proposed in the 
Smart-Gov project (http://smartgov.e‐gov.gr/, access 08.04.2009), which refers to a knowledge-based 
core repository for government transaction services that is usable by public authority staff.  

2.2.2.3 Business Process Repositories 

The most interesting research into the development of a process repository is the Process Handbook 
project of MIT (Malone et al., 1999). It collected various business processes from several organisations. 
From a  functional view it supports process editing, navigation and searching and it stores processes in the 
form of text without a formal representation language. The process knowledge is organised in a two-
dimensional process compass.  

• A generalisation-specialisation hierarchy. The process types on the top level can be specialised 
according to particular transaction. For instance the process "sell" can be specialised according to 
who sells and what is sold.  

• An aggregation hierarchy with processes and sub-processes or activities. For instance, for each 
process, it can be stored where it is used.  

In addition, similarity of processes (e.g. sell is related to buy and exchange) and correspondences can be 
stored.  

A further study relates to the Process Handbook project, w.r.t. process query languages (Klein and 
Bernstein, 2001; Klein and Bernstein, 2004). This study defined process semantics and proposed a 
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semantic process query language. However, the scope of this study is limited to a process input/output, 
mechanism, activity, and sub-processes.  

Moreover, the virtual community "Geschäftsprozessmanagement" supports the exchange of experiences 
with e-government processes. It is a web-based approach where municipalities can store any knowledge 
about their implementation of e-Government services such that other municipalities can take advantage of 
it. However, the structure of the website is very simple (http://www.fhvrberlin.de/vc‐gpm/, access 
08.04.2009).  

Brettlecker et al. (2007) presented the ISIS/OSIRIS system which consists of a generic infrastructure for 
the reliable execution of distributed service-based applications (OSIRIS) and a set of dedicated digital 
library application services (ISIS) that provide, among others, content-based search in multimedia 
collections. They discussed the introduction of a process repository that holds the global definitions of all 
process types. Processes are decomposed into pairs of subsequent activities within the control flow, called 
execution units. Execution units are tuples containing process ID, ID of current activity, ID of subsequent 
activity/activities in control flow, and event type. The repository also supports process storage and 
provides careful process description.  

Henijinger and Baumgarten (2001) introduced a case-based process knowledge repository searching 
solution, which chooses the most suitable process definition from the process knowledge repository for 
recommendation according to the user's answers to a set of questions. The question set is carefully 
defined to reflect the business goal and context.  

Ramesh et al. (2005) identified requirements for a business process management system that is capable of 
managing contextual knowledge. The KontextNavigator project developed a process navigation tool 
which retrieves proper knowledge from the process knowledge base combined with context information 
(Goesmann, 2001). Other interesting researches include (Berztiss, 2000), (Lai and Fan, 2002), and (List et 
al., 2001).  

2.2.2.4 Business Process Repository - Workflow Perspective 

In this context we recognise only a few efforts. PERCHE is a framework that supports the management of 
public registries for choreographies (Ardissono et al., 2007). An interesting infrastructure is proposed by 
Nakai and Madeira (2007), which allows users to quickly find a choreography that matches their needs, 
and to deploy and execute their portion of the process, regardless of whether they know their partners or 
not. A choreography repository that stores and shares the choreography descriptions was also discussed. 
The repository allows users to publish and discover choreography descriptions that fulfil their business 
requirements. Any organisation that wants to participate in a choreography can access the repository to 
obtain the corresponding description. Regarding specific languages for workflow descriptions, i.e. 
BPEL4WS, BPML, BPMN, XLANG, WSCI and WS-CAF, we recognise the approach by Sandoval et al. 
(Alor-Hernandez and Olmedo-Aguirre, 2005), which refers to the design of a BPEL4WS repository. An 
interesting effort was also proposed by IBM with a BPEL Repository 
(http://www.alphaworks.ibm.com/tech/bpelrepository, access 08.04.2009).  

2.2.2.5 Knowledge about Process Repository 

Yujie Mou et al. (2005) discussed process knowledge retrieving, which is a fundamental and foregoing 
phase in specific organisational process knowledge reuse. The paper proposed also a process knowledge 
repository where process definitions, tailored process instances, context information and execution 
records are stored. The repository is based on description logics focusing on Process Units. Two types of 
knowledge are covered in a Process Unit: (i) the process definition knowledge which is to be reused, and 
(ii) the process description knowledge which is used in process knowledge classification, description and 
retrieval. Mou et al. (2004) introduce a Process Unit model via ontology-based semantics. It covers not 
only the workflow model, but also process goal description, process history and quality of service, 
collaboration information, information of the process's application domain, etc.  

A more complete effort on integrating process management was proposed by Jung et al. (2007) and Jang 
et al. (2007). In particular, Jung et al. (2007) propose an architecture for integrating knowledge 
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management systems and business process management systems to combine the advantages of the two 
paradigms. They define process knowledge and store it in a knowledge repository. A knowledge 
classification was discussed, which is structured into the following three types: 

• Process template knowledge: The process template plus analysis and simulation information 
derived from the template design phase. It also includes the history of evolution of the template.  

• Process instance knowledge: A set of process instance information along with process 
performance measures based on evaluation criteria of a given enterprise. It also contains 
information about the environment, resources, results, and so on.  

• Process-related knowledge: A knowledge set created and used within a business process. General 
explicit knowledge of traditional knowledge management is summarised from the process 
perspective.  

This is a very interesting approach that could be the basis for research and development of process-
oriented knowledge management systems. Unfortunately, it provides only the first meta-level without 
focus on the complexity of business processes in whole. Focusing on the meta-level definition the authors 
referred to the repository discussed in (Jang et al., 2007). Jang et al. (2007) proposed an XML based 
process repository. From the functional point of view it supports process insertion, extraction, deletion 
and update, and it provides support for state management and versioning. Limitations related to the XML 
language have to be recognised despite the effort to define requirements for the process.  

2.2.2.6 Semantic Business Process Repository 

The SUPER project (http://www.ip‐super.org/, access 08.04.2009) gives a first definition of semantic 
business processes. In particular, in (Ma et al., 2007) a semantic business process repository is proposed, 
which helps business users by providing a systematic way to manage and obtain information on business 
processes. The repository integrates an inference system with a relational database system and is based on 
process ontologies together with other ontologies (organisational ontology, Semantic Web Service 
ontology, business functions ontology, resource ontology, and domain ontologies). The ontological 
descriptions provide a machine-readable representation of business process models and enable machine-
processable ontology-based reasoning. The focus of the paper is on the more general system 
infrastructure, without giving specific details on the structure of the process and repository. A discussion 
on ontologies and their scope by giving competence questions was proposed in detail by Hepp and 
Roman (2007).  

2.2.2.7 Enterprise Modelling 

An important use of enterprise repositories is the management of reference models for business processes 
and enterprise architecture. The process handbook has represented the SCOR process models (Supply-
Chain Council, 2003). Hinkelmann et al. (2005) describe an approach to represent reference models of e-
Government in a specialisation hierarchy. Process-oriented semantic business modelling focussing on 
different levels of abstraction in enterprises was discussed by Markovic et al. (2009). They refer to 
business motivation, business scenario groups, business scenarios and business processes introducing 
information for the processes.  

There has been substantial work on a more comprehensive and richer conceptual model of enterprises and 
their processes in the "enterprise ontology" research community, see e.g. (Fox and Gruninger, 1998; Fox 
et al., 1995; Fox et al., 1998; Gruninger et al., 2000), or recently (Dietz, 2006).  

Finally, regarding enterprise frameworks, the Virtual Enterprise Chain Collaboration Framework should 
be mentioned. It is able to support enterprisers and promote their collaboration efforts by addressing the 
incompatibility problem of enterpriser elements. The framework focuses on three aspects of an enterprise: 
business processes, application software, and enabling technologies (Choi et al., 2008).  
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2.2.2.8 Process Mining 

Process mining has become one way to analyse processes that manifest in system event logs (v.d. Aalst et 
al., 2003). Many information systems provide such logs and thus open up opportunities for mining. The 
central idea is to learn from these system logs how people have performed their work processes even if 
they have not explicitly described them. There are a number of algorithms that have been proposed to 
derive process models from the analysis of the events recorded in the logs. However, this approach often 
has difficulties in identifying the organisational parameters and the collaboration in an organisation. This 
has led to an extension of the original process mining idea towards organisational mining (Song and v. d. 
Aalst, 2008). These approaches include techniques to discover organisational models and social networks 
and connect these to the found processes. The most prominent approach in this respect is the ProM 
framework (Dongen et al., 2005). 

Although process mining techniques represent an interesting approach, they do not fit the idea of 
knowledge maturing since they try to generate process knowledge instead of maturing it. This comes to 
the fore if we realise that process mining is not focused on individual work support systems such as task 
management systems but on general information systems even if these do not reflect the actual work 
processes. Therefore an approach that better fits the maturing idea is presented in the next section. 

An interesting enhancement of process mining can be seen in task mining technologies (Rath, 2007). 
Here, tasks are not identified on the basis of application logs but by means of context detectors on the 
knowledge worker’s desktop. To this end, low-level desktop events are analysed to identify tasks and 
relations between them. However, this approach is still at the beginning of its development and the 
interpretation of low-level desktop events appears to be a complex issue. 

2.2.2.9 Task Pattern Management 

The task pattern approach has been suggested in (Riss et al., 2005) as an alternative to existing 
approaches. This approach is based on the central idea to disintegrate process models on the level of 
individual tasks and use them as guidance instead of process control. In the Nepomuk project this idea has 
been developed further and the task and process structures have been fully integrated into a user’s 
personal semantic network (Nepomuk, 2006) resulting in a seamless integration of tasks, processes, and 
other knowledge artefacts. The rationale for this approach has been the insight that in today’s knowledge 
work environments a strict separation of content, semantic, and processes is no longer possible. In this 
respect the approach fully matches to the direction taken in Mature. 

The Task Pattern approach involves users in the process management without implicating them in actual 
process management activities. Moreover, the privacy requirements of users are respected since they can 
decide which aspects of their work they want to be made public (Riss et al., 2007). In particular the task 
pattern approach minimises users’ effort to provide reusable process information to others and thus 
lowers one of the most important barriers in knowledge transfer. 

In principle a task pattern is specified by the task goal that is to be achieved so that a task pattern can be 
used for all tasks that aim at a similar goal. In this respect they resemble tasks in process models which 
also represent equivalent work activities. A task pattern can be designed from scratch or derived from an 
already completed template task. A task pattern provides information about resources that can be used in 
the task, persons who are to be contacted, or subtasks that should be started. It can also provide 
information about similar tasks and their execution insofar as privacy requirements are not violated. 
Moreover, task patterns can be easily updated on the basis of new task executions. In this respect they 
reflect the idea of process knowledge maturing. 

An approach that is closely related to the Task Patterns is the Collaborative Task Management (Stoitsev 
et al., 2008). The CTM is an end-user driven approach to business process modelling. It uses web service 
based activity tracking to generate weakly-structured process models. To this end it captures data on 
personal task management. Users can adapt these models to be later reused for ad-hoc process support or 
exported to formal workflows. 
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A step towards the integration of task patterns with (traditional) process models is described in (Riss et 
al., 2008) where generic pattern-based web services are provided that can be integrated easily into 
different workflows. 

2.2.3 Organisational maturing of semantics 

As one of the dimensions, knowledge assets are expected to mature along the semantics axis. The effect 
of semantics maturing is two-fold. Semantics itself becomes more explicit when the knowledge assets 
migrate from informal notes and tags to formal ontologies shared by the entire community/organisation. 
Meanwhile, the maturity of semantics largely impinges on how knowledge assets evolve along the 
content and process axes. This is evident in the fact that both content and process rely on matured 
semantics to derive a common understanding within communities and organisations. Thus far, instead of 
going through a gradual, incremental maturing process, semantics in an organisation are normally 
predefined by a group of domain experts and in the form of catalogues, manuals, and legal documents. 
The merit of such an approach is evident. Once defined, there is a knock-on effect on knowledge sharing, 
reuse and design costs (Uschold et.al., 1998). Imposing a predefined semantics, however, is not efficient 
in that designing the global understanding that accommodates all needs is not an easy task. There are 
irreconcilable arguments among different stake holders. Even if an overcommitted group finally resolves 
the disputed issues and reaches a consensus, there is often tremendous work to align local knowledge 
assets with such global consensuses and a lack of appropriate tools to support alignment and conversion. 
Moreover, global consensus is difficult to manage, maintain and even more difficult to upgrade in 
responding to the rapid developing market. Misalignment is inevitable in the knowledge space of an 
organisation that undermines the agility of organisations. While semantics maturing has largely been 
ignored by organisational knowledge management practitioners, a whole rift of technologies have 
emerged in other disciplines supporting semantics maturing in loosely regulated on-line communities or 
societies.   

2.2.3.1 Emergent semantics 

Maturing semantics in an organisation is, to some extent, tantamount to emerging semantics in a confined 
environment wherein organizational goals, policies, and regulations have strong implications on how the 
concerned parties behave and how they are settled upon an agreement. Most likely disturbances either 
from within or outside the organisations break the balance.  Negotiation and alignment are thereafter 
carried out till equilibrium is reached again. In order to facilitate such a vision, the first and foremost 
question is what semantics are and how we can derive semantics. 

Such questions have plagued researchers and practitioners of the conventional knowledge engineering, 
knowledge management as well as the rapidly growing Semantics Web community. The diversity of 
human cognition has long been widely accepted. Even though we restrict the envisaged application to 
software agents, human factors cannot be ignored due to the fact that the creation of semantics bearing 
artifacts and resource annotation tasks utilising such artifacts are still human labour intensive. For 
instance, human reasoning is needed when the intended meanings of semantics-bearing artifacts are less 
evident and difficult to be formally regulated—all the concerned parties must agree upon a list of words 
as the most basic building blocks and the meanings of these words must “pick out the same individuals in 
the same context” (Steels and Kaplan, 1999). In other words, we should not hope that with a common 
language, formal or otherwise, the semantics and the way we understand them just become evident 
thereafter. 

Discovering semantics requires understanding of idiosyncrasies and particulars in using various 
knowledge representation constructs so as to reproduce as faithfully as possible the context wherein 
ontological entities were created. 

The promise of emergent semantics is that, as communities of users are getting more involved in the 
setting up of collaborative networks with the help of social software, that very social software should help 
us to capture the semantics used by communities as these emerge from social interactions. This promise 
has been put to work, to a certain extent and in certain scenarios. For example, Zdhanova (2005) proposed 
the involvement of user communities in ontology engineering. Furthermore, we saw that a dedicated 
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event recently, (Dzbor et.al., 2005), focussed on the user aspects of the Semantic Web with emphasis on 
how users can be involved in certain engineering tasks.  It is also an appealing prospect from knowledge 
maturing point of view, as users, the ultimate target of knowledge artefacts could be involved in their 
creation and maintenance thus making sure that knowledge artefacts stays current and up to date. 
Similarly, organisational memories practitioners have experimented with user participation in their 
engineering tasks with some degree of success, e.g. in the KnowMore system of (Abecker et.al., 2000) 
and the OntoProPer system of (Sure et.al., 2000).  

However, there are a number of challenges which could potentially render the emergent semantics 
approach less promising and attractive than what it promised to deliver.  

First, it relies on a relatively smooth and uniform representation of a community’s interests. But, real 
world practice tells us that communities rarely employ uniform and common representations. In fact, they 
use a variety of norms and manifestations (Wenger, 1998). If we are to take advantage of the emergent 
semantics, these manifestations should be analysed (ideally automatically), and represented in commonly 
agreed formats (like, for example, in an ontology) so that they can be shared in a distributed environment 
like the World Wide Web. 

Second, little work has been done in resolving possible conflicts of representation. It is not uncommon for 
similar communities to use apparently similar representations of the same domain concepts. Even if the 
sheer number of members that belong to these communities is a good enough indicator that these 
concepts are prevailing and should be part of a prospective ontology for an emerging domain, the fact that 
there are slight variations in representing the concept, even in using the concept, might render the conflict 
solving unaffordable.  

Third, emergent semantics rely heavily on the use of machine learning technology and other statistical 
techniques, like OLAP. We do not despise the use of this technology, but we are sceptical about the 
practicalities of deploying machine learning to capture and extract prevailing semantics from a 
community’s log of information exchanges. As we know from machine learning theory supervised 
learning methods are probably the most reliable ones (Wilks et.al., 2005). But, they also require a lot of 
engineering in order to make sure that the right data set is fetched into the system, proper and timely 
updates to the learning strategy are made, the learning rules are timely maintained, etc. All these tasks are 
time consuming and require specialised knowledge of not only machine learning, but also of the domain 
in question. 

This leaves us with other methods of machine learning which scale up dramatically well, but they also 
have serious flaws: unsupervised learning has seen some remarkable performance highs in recent years 
but the domains that it has been applied are well understood and devising the initial set of learning rules is 
not difficult, even with little knowledge of the domain at question. But in domains where a wide variety 
of concepts should be extracted and learned it is difficult to see how this approach could be applied with 
success. 

Such issues become less challenging when inspecting the semantic maturing task within a confined and 
controlled environment, e.g. an organisation. Within an organisation, people tend to share, to some extent, 
understanding of the organisational policies and targets and the awareness of roles they play in the 
organisation.  

2.2.3.2 Semantics capturing, alignment and integration 

Many semantics-enriched tasks can be boiled down to one fundamental technology, i.e. finding the 
similarity and dissimilarity among semantics-bearing artefacts. Relevant research can be dated back to 
1970s when mismatch among database schemata has hindered further advances in federate databases and 
data warehouse. Later on, in the seminal work, (Sheth and Larson, 1990) concluded that automatic 
database schema matching is impractical.  Semantic integration and merging, in the context of ontologies, 
has returned to the spotlight in the past a few years, largely due to the Semantic Web initiative (Berners-
Lee, et. al. 2001).  There are both manual and (semi-)automatic methodologies for seizing the subtle 
semantic discrepancies among different models produced by human experts and knowledge engineers and 
thus allow different knowledge artefacts to be consistently merged at both syntactical and semantic levels. 
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Viewing the problem in a broader perspective, semantics can be captured in dictionaries, vocabularies, 
thesauri, product catalogues, etc., whereof supporting tools and algorithms abound (e.g. those 
manipulating cognitive factors by Sicilia et al. (2003), information content by (Resnik, 1995), and 
probabilities by Omelayenko (2002), just to name but a few). When focusing on semantics in the form of 
“heavyweight” ontologies, however, a long standing debate exists on how methods can be made 
semantics-aware. Generally speaking, one can approach this problem from at least two directions, 
extensional and intensional. Extensional approaches normally assume an unbiased population of instance 
data from which a numeric similarity/dissimilarity can be obtained by exploring probability distributions 
of instances, e.g. in (Doan et al., 2001) and (Wiesman and Roos, 2004). Intensional approaches exploit 
features defined directly over the ontological entities and apply methods such as Tversky’s model (e.g. in 
(Borgida et al., 2005)) or graph-based ones (e.g. in (Melnik et al., 2002)). More specifically, graph-based 
methods represent ontologies as directed acyclic graphs and utilise Edit-distance like methods to 
manipulate these graphs (Noy and Musen, 2001) in order to compute how similar two ontological entities 
are. Semantic flavour is added by weighting edges differently, where an edge could be the subsumption 
relationship and/or property reference. Feature-based methods characterise concepts with ad hoc discrete 
semantics-bearing components, e.g. concept names, property names, property domains, parent concepts, 
etc. and compute the overall similarity/dissimilarity as a weighted average of those between individual 
components (Maedche and Staab, 2002). 

Semantic similarity provides the ground upon which more sophisticated operations can be built. For 
instance, in order to integrate or link together two heterogeneous knowledge assets, the similarity of the 
metadata, annotation, and constructs of these two knowledge assets should be discovered and defined. 
Leveraging the similarity/dissimilarity, change management helps us to compare and to migrate 
knowledge assets among different versions (Redmond et. al., 2008), merging tools allow us to combine 
independently developed ontologies together (Kotis et. al., 2006), orchestration enables us to join multiple 
web services based on their input and output description, etc. 

2.2.3.3 Collaborative editing and social classification 

Semantics maturing in collaborative environments has attracted attention when the semantic web 
technologies brought in tools such as triple stores and workflow ontologies together with the requests that 
call upon low-overhead methodologies for assisting communities in reaching their consensuses.  

2.2.3.3.1 Tagging 

Tagging and folksonomy (also known as social classification) have long been associated with emergent 
semantics (Mika, 2007). Social classification is used in various contexts as a low overhead and low cost 
mechanism for a group of people who share the same interests to reach a consensus regarding the 
meanings (semantics) of bookmarks, tags and keywords. Successfully commercialised models include 
Flickr2, Delicious3, etc.  

The fundamental idea of such an approach is to take advantage of being able to compare how a number of 
people tag an item and thus connect this item to the tags as a real-world referent of the latter.  Semantics 
become explicit when a majority of people make the same connections representing a consensus 
regarding how the tags should be interpreted. On the other hand, how people tag knowledge assets reveals 
information among them which otherwise remains tacit. For instance, by analysing folksonomies, 
correlations among users are made explicit (Szomszor et. al., 2008).   

Research that tries to join the forces of group tagging and ontologies includes SemKey’s semantics-
enhanced collaborative tagging system (Marchetti, et. al. 2007) and the SOBOLEO’s social semantic 
bookmarking (Braun et. al., 2007). SOBOLEO delivers, through a web interface, support to knowledge 
workers who share the same goal and try to develop a common vocabulary. A group tagging mechanism 
underpins its vocabulary maturing process. Also in the same vein is the effort to evolve ontology and 

                                                      
2 www.flickr.com (access 08.04.2009) 
3 www.delicious.com (formerly de.licio.us, access 08.04.2009) 



   

25 

 

folksonomy towards a point that the knowledge model imposed on and emerged from shared information 
can be mixed into a so-called “tag-ontology” (Gruber, 2007). 

2.2.3.3.2 Collaborative tools 

Collaborative Protégé (Tudorache and Noy, 2007) extended the conventional ontology editing 
environment with supports of collaborative contributions. Apart from annotation and change management 
with respect to the target ontology, Collaborative Protégé also utilises mechanisms of discussion threads, 
change proposals, peer review and live chat when maturing an ontology and in turn the semantics 
encoded within the ontology. 

Hozo (Sunagawa, et. al. 2003), also targeting at ontology creation, takes a modularised approach. Similar 
to software repositories, Hozo manages changes through asynchronous change control and dependency 
management based on ontology modules. Negotiation and alignment are not supported. 

OpenKnowledge (www.openk.org) researches the knowledge sharing in a peer-to-peer environment. 
Individuals linked to the openKnowldge infrastructure publish their knowledge assets, review and 
comment on those provided by others, and make selections based on the ranking of existing knowledge 
assets. It is believed that given a sufficient period of time, the trustworthy knowledge assets and 
knowledge sources will gradually emerge from the communication among concerned individuals and 
interaction between individuals on the one side and knowledge assets on the other.  

2.2.3.3.3 Wikis 

Wiki, due to its simplicity and collaborative nature, has been the focus of extensive research efforts 
towards addressing the evolution of semantics with respect to communities. OntoWiki (Auer, et. al. 2006) 
utilises form-based editing for sharing information and enhances users’ experience by rendering the 
information according to its types. For instance, geographical knowledge is overlaid over maps while 
dates are projected on a calendar.   Peer review and peer ranking ensure that only the well-accepted and 
most popular contents are taken to the next level. Semantic Wikipedia (Völkel, et. al. 2006) leverages 
possibly the largest collaborative work on Internet, Wikepedia and enriches it with formally defined 
constructs. This makes wiki contents machine-processable and allows the knowledge sharing and 
maturing to acquire assistance from software agents. 

2.2.3.3.4 Ontology Learning and mining 

In many disciplines, ontologies have been used interchangeably with semantics. If we forget about the 
philosophical implication the term “ontology” has, ontology, as the explicit conceptualisation, can be 
considered as the carrier and reification of semantics. Conventionally, ontologies are constructed by 
trained knowledge engineers and domain experts working together. Recently this is complimented with 
(semi-)automatic methods that derive and learn ontology from unstructured text, documents, and web 
pages. Learning ontology is an umbrella term for a few related tasks, namely ontology construction, 
ontology population, ontology extraction, and ontology enrichment/update. Ontology construction starts 
the learning process from scratch. It leverages established theories and methods from Natural Language 
Processing (NLP), Information Retrieval (IR), Machine Learning, etc. to discover concepts together with 
the relationship among concepts. Ontology population focuses more on detecting and classifying instance 
data of an existing ontology while ontology enrichment aims to refine existing ontologies with new 
relationships and concepts.  

Viewing ontology learning horizontally, learning process normally is carried out in several steps of 
abstraction (either in consecutive or in parallel) (Buitelaar, et. al. 2005).  The first step is to identify terms 
from texts based on IR and NLP techniques (Frantzi and Ananiadou, 1999) (Velardi, et. al. 2008). 
Moving one step further, there are methods (e.g. LSA (Deerwester, et. al. 1990) and C-PANKOW 
(Cimiano, et. al. 2005)) to help us detecting linguistic relationship, e.g. synonyms, hyper/hypo-nyms, 
instantiation, etc., among terms. Hyper/hypo-nyms also give rise to taxonomies that connect terms with 
subsumption/“is-a” links. A more difficult task is to learn the non-“is-a” relationships among 
terms/concepts. This is domain specific and is still under investigation. Some primary results are obtained 
based on term co-occurrence, e.g. Google-distance (Cilibrasi and Vitanyi, 2007). Yet, in order to make 
the correlation explicit, human involvement is inevitable.   
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Inspecting under the organisational maturing apparatus, ontology learning allows formalised knowledge 
models to gradually stem from structured or unstructured knowledge assets. 

2.3 Conclusions with respect to OLME 

In this section, we first discussed a working definition of knowledge – as a rational capacity to act – that 
can be applied not only to individuals, but also to organisations. We further discussed background on the 
question of where knowledge resides within organisations. 

The subsequent discussion of existing knowledge maturing approaches (or rather approaches that support 
the development of artefacts) was divided into the three knowledge dimensions, i.e. contents, processes 
and semantics. Although different approaches are brought forward for those dimensions, we can observe 
that there exist two general views in all of them:  

• One view supports the traditional manual construction of mature knowledge artefacts (such as e-
learning documents, business process models or ontologies) that heavily relies on expert 
knowledge. We have seen such approaches in the work on process repositories (sections 2.2.2.1 
to 2.2.2.7) and in the discussion of traditional ontology engineering at the beginning of section 
2.2.3. 

• The other view advocates a bottom-up collaborative creation of artefacts in a Web 2.0 style. This 
view is complemented by a number of approaches for automatic mining of more advanced 
structures from the ones created by users (e.g. mining ontologies from folksonomies or process 
mining). 

Since the second view has received much more attention and also produced a number of promising 
approaches in the recent past, our literature review has given it more attention.  

As a first observation, it can be seen that the idea of Web 2.0 approaches – namely a collaborative 
bottom-up creation of artefacts – is generally not restricted to contents (as exemplified by Wiki 
technology), but has been taken up in the areas of processes and semantics as well (as exemplified by task 
pattern technology, collaborative tagging and collaborative ontology editing tools, see sections 2.2.2.9 
and 2.2.3.3). 

What is common to all these approaches is the fact that they are light-weight in the sense that it is easy to 
understand and use them. The learning curve can be reduced further if systems are able to make 
appropriate suggestions derived automatically from usage data or through text mining, as described in 
sections 2.2.2.8 and 2.2.3.4.  

Besides ease of use, another critical success factor for Web 2.0 approaches is motivation, i.e. 
collaborative systems work much better if users have some (rather immediate) reward for their 
engagement. In organisations, the most important possibility of rewarding users is to make their work 
more efficient. Providing the right incentives for user engagement – e.g. offering immediate increase in 
work efficiency – is thus one central task of organisational guidance. Of course, guidance not only refers 
to motivating users in the first place, but also to aligning user activities with organisational goals. 

In general, it can be observed that the question of organisational guidance applied to the bottom-up, 
collaborative maturing of knowledge has received little attention in the literature. This is exactly the 
contribution of the organisational learning and maturing environment (OLME): to first identify where the 
transitions between informally defined knowledge artefacts and more structured ones become necessary – 
from the organisation’s point of view and its goals and policies – and to support this transition by giving 
organisational guidance to individuals and groups of individuals so that they are enabled to carry out the 
transition at a low cost. This may involve both “suggestions” that stem from automatic mining of user-
created artefacts and the specific “guiding” features of collaboration tools. 
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3  OLME concept 
We start the OLME concept with a short summary of the fundamental concepts that we will use in the 
following. Taking into account the concept of knowledge as derived in section 2.1.1, we assume that it is 
the primary goal of an organisation to be a successful actor in its environment. This might involve the 
successful selling of goods and services as well as the successful propagation of views. In the first 
subsection we will come back to this idea and explicate the fundamental features of actions.  

The OLME supports the transition of individual and community contributions into organisational 
knowledge assets. It addresses situations in which a user takes an organisational perspective to contribute 
to organisational knowledge. In this respect it differs from the PLME which supports individuals in their 
daily work and in the interaction with informal groups in which they have opportunities to acquire 
knowledge. 

In Section 3.3 we will introduce several classes of OLME services that support negotiation, formalisation, 
standardisation and deployment of knowledge assets. In order to understand the relation between these 
services and the knowledge model, we give an overview of organisational knowledge assets and 
capacities that are needed. OLME services provide structural guidance that enables users to 
collaboratively develop knowledge assets of organisational interest and to align them with organisational 
goals. In contrast, the PLME involves guidance from the perspective of the guided person, i.e. it makes 
the results of the maturing activities visible and digestible for the individual. 
 

3.1 Knowledge as rational capacity to act 

In order to understand knowledge and knowledge maturing we have to consider their purposes. For 
organisations because knowledge is closely related to successful action, we start with the concept of 
action. We see the concept of action as a process of intended concretion of an actor’s goals based on the 
actor’s capacities. Actors can be either individual persons or organisations. The process is characterised 
by the following aspects:  

• Goal Setting: The actor determines what is to be achieved in an action. It is possible that the goal 
develops throughout the action, e.g., it becomes more concrete. 

• Situation Analysis: The actor evaluates the situation in which she is. This evaluation is closely 
related to the goal setting. Often it is not clear which is first, i.e., whether the actor takes an 
opportunity or whether she checks the situation for a possibility to reach her goal. 

• Planning: Based on the perceived situation and the goal in mind, the actor must develop an idea 
of how to achieve the goal in this situation. This requires at least the definition of first steps to be 
executed. 

• Decision: Based on situation, goal, and available plan, the actor must take a decision whether she 
starts the action. It is actually the decision that starts the action. However, the previous three steps 
are necessary preconditions. 

• Execution: The actor concretises the plan by physical or mental execution, i.e., she spends some 
effort on the action leading to a specific result. 

• Evaluation: The actor checks the achievement of her action and decides whether it was 
successful, i.e., whether the goal was reached. This part is important for learning from performed 
actions. 

According to the conception of knowledge as rational capacity, there are several related capacities that 
support the individual action aspects. The situation analysis requires abstraction capacities based on 
which the actor requires factual knowledge to finally come up with a decision. Later during the execution, 
know-how comes to the fore while for the evaluation, abstraction capacities are needed again. The 
respective knowledge is either directly perceivable or can be traced via the actions that rely on it. 
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Actors can be either individuals or organisations. Accordingly, we distinguish individual action and 
organisational action. The focus of organisational learning and maturing is naturally placed on the latter. 
In an organisation it is possible that the different steps are performed by different individuals or groups. 
Thus the previous considerations hold for individual actors and organisations in the same way. In the 
following we want to take the property of performing collective actions as the distinguishing feature of 
organisations and communities, i.e., organisations are collections of people which perform joint actions 
towards the external world while communities consist of individuals who only communicate with each 
other to exchange their experience but do not go for joint action. For example, companies’ actions consist 
in producing certain goods or offer specific services. Thus, in particular organisational action depends on 
the coordination of individual efforts as a crucial aspect.   

3.1.1 Organisational learning processes 

With respect to organisational action we define organisational knowledge as the rational capacity of an 
organisation to perform specific organisational actions, realised by the coordination of collaborating 
actors. Thus, organisational knowledge consists in the knowledge of the individual members plus the 
coordination capacities of the organisation. The acquisition of organisational knowledge is called 
organisational learning. In the following we will consider some details of the organisational learning 
process. 

We can distinguish two modes of learning: 

• Implicit Learning: By continuously actualising a capacity the respective knowledge develops 
further. Such a development can be due to changing demands coming from the agent’s 
environment, e.g. increasing the complexity of the respective actions. Such a development can 
finally lead to qualitative change in the agent’s capacity. For example, an occasional writer can 
become a professional author. While the capacity develops automatically, the crucial point is the 
change in the agent’s awareness that the capacity has developed. 

• Explicit Learning: Another way to acquire new knowledge is by instruction. In this case the 
agent learns to perform new actions by following explicit description while actualising her 
already existing capacities. By repeated actualisation the respective capacities can merge to form 
a new capacity. This process is what Polanyi described as indwelling (1962). 

In Section 3.3 we will see how the OLME supports both kinds of learning processes by respective 
services. 

3.1.2 Organisational maturing processes 

Although these considerations seem to be rather academic at first glance, we will show that they possess a 
considerable relevance for the way how we have to support knowledge maturing. To this end we will first 
turn to the concept of knowledge maturing. As developed in deliverable D1.1, knowledge maturing is 
regarded as learning on a collective level, which – in organisations – most often takes the form of an 
organisationally guided learning process that interweaves (in)formal learning processes of many 
individuals. Thus, it is distinguished from learning by the fact that it focuses on knowledge development 
in an organisational context or more specifically as a process guided by an organisation. Although 
learning takes place in every organisation at all times, it is an observation that it does not happen in an 
organised and systematic way but rather spontaneously (Schmidt et al. 2009). In the following we want to 
investigate how a maturing process based on the concept of knowledge as rational capacity can be 
realised in an organisational context. 

With respect to the relevance of knowledge in organisations we can distinguish three different addressees: 
individuals, communities, and organisations. They are in the centre of interest of the MATURE project. 
Individuals and organisations can be clearly identified as actors who require knowledge. In this respect 
communities play a slightly different role since they do not appear as actors. However, since they form a 
central medium of knowledge transfer they are to be considered together with individuals and 
organisations. Moreover, communities often go beyond the organisational boundaries so that they are 
essential to acquire knowledge about the organisation’s environment. For example, customers of a 
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company form a community that provides the company with relevant information about the demands of 
the market. 

If we now turn to the realization of the organisational maturing process we see a demand to develop an 
environment to support this process integrating the mentioned aspects. Thus, the goal of the 
organisational learning and maturing environment (OLME) is to provide services that guide users and 
managers through the organisation’s existing learning and maturing processes. Here it is important to 
keep in mind that we understand knowledge as a set of rational capacities to act, learning as the 
acquisition of knowledge and maturing as the organisationally guided development of individual and 
organisational knowledge and of organisational structures. Although this implies that artefacts cannot 
mature, but only knowledge, the development of knowledge artefacts definitely reflects the organisational 
learning process. It is the most easily traceable evidence of the occurrence of knowledge maturing. 
Tracing the development of cognifacts and sociofacts (see section 2.1.1.2) is, however, also of importance 
for understanding organisational knowledge maturing. 

Since organisations perform more complex actions than individuals, improvements in the organisation's 
capacity to act are more complex as well. Since organisations consist of individuals these improvements 
affect two targets:  

• the capacities of its individuals (mediated by the PLME but triggered by the OLME), 

• the coordination/cooperation between the individuals (supported by the OLME). 

In order to establish a coordination of organisational knowledge development activities, we first 
distinguish three aspects of monitoring organisational knowledge that are to be supported by the OLME: 

• Organisational Indwelling: This aims at the continuous improvement of organisational 
capacities through continuous actualisation and reactions to changes in the environment. The 
decisive task of the OLME with respect to Organisational Indwelling consists in making the 
development of the organisational capacities transparent for the organisation, in particular for its 
management. 

• Knowledge Gaps: Often the requirements that are enforced by the organisational environment 
cannot immediately be answered by the organisation due to missing knowledge. Here the central 
task consists in the identification of (upcoming) organisational knowledge gaps and suggestions 
how to address the problem, e.g., by offering training to individual members or buy-in of external 
expertise in the form of individual persons or entire organisations. 

• Upcoming Opportunities: Generally the knowledge of the individual members in the 
organisation covers aspects which are not realised and leveraged by the organisation since they 
might seem out of the scope of the organisation’s current goals. However, these capacities 
provide an ideal pool for future development of the organisation. For example, often new 
technological trends appear at an earlier stage in the capacities of those individuals who might 
have come directly from academic research institutes than in the awareness of the management. 
In this respect, it is the task of the OLME to identify such opportunities. 

One central problem in the maturing process is the question that particular knowledge is to be acquired or 
developed. The limiting factor in this respect is the availability of organisational resources. Therefore the 
maturing process involves decision processes whether resources are to be spent on specific 
developments. The OLME has to support these decisions by providing the relevant information, e.g., 
about the respective requirement. The decision processes might also include negotiations between 
different groups in the organisation. 

Once we have identified (by explicit decision or in the course of indwelling) that knowledge assets need 
further development, this development can be supported in the following way:  

• First, the coordination of individual contributions and (later) actions needs to be ensured by 
integrating knowledge assets so that inconsistencies and redundancies are avoided. Here, we 
need to guide individuals towards making their contributions visible to others in a consistent way 
and towards taking into account contributions of others in their own work. In some respect this 
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integration can be considered as the development of individual cognifacts (including related 
artefacts) to sociofacts (and agreed artefacts) which are based on a common understanding.  

• Next, an infrastructure for collaborative refinement of knowledge assets must be provided where 
individuals are guided towards closing certain knowledge gaps in a target-oriented manner. 
Refinement centrally aims at the development of artefacts but might also consist in the further 
development of cognifacts or sociofacts by continuing discussion which leads to a deeper 
understanding of a problem or an approach. 

• Finally, aiming at the actualisation of newly developed or matured capacities, we need to promote 
awareness of these capacities with the right persons. That is, information on the capacities must 
be disseminated among organisational members so that joint actions become possible. 
Dissemination can go beyond the delivery of artefacts since the mere consumption without any 
application (actualisation) does not result in learning effects and does not affect organisational 
actions.  

All corresponding activities need to be embedded in an environment that allows for negotiation of 
maturing activities so that they proceed in a well-coordinated manner and are based on consensus. 

In order to fulfil these requirements the OLME must provide services that support the respective 
knowledge maturing tasks. However these services must operate on available information sources that 
can provide the data for the required analysis, as indicated above. In the following we will turn to these 
information sources and explain how they can be analysed. 

3.2 The knowledge maturing model applied to the organisational case 

The knowledge maturing process usually develops along different stages which have been described in 
the MATURE knowledge maturing model v2.0 (see D1.1):  

 

Figure 1. The knowledge maturity model (see D1.1) 

We will interpret the stages in Fig. 1 with respect to the demands formulated above. Such interpretation 
results in the following overview. 

• Expressing ideas: Knowledge at this stage is mainly individual, often formulated in an abstract 
way, and not yet actualised. For the organisational context this stage is often too immature to be 
suitable for further analysis. 

• Appropriating ideas: At this stage knowledge becomes part of an individual activity. This 
means that it has been actualised several times but has not become general practice or experience. 
Nevertheless it might happen that the same practice is applied by several persons independently 
of each other. If this knowledge is codified then usually in personal documents or logs. 

• Distributing in communities: At this stage a transition from individual actualisation to the 
community level appears. This process is accompanied by codification that supports experience 
exchange. The respective knowledge can be identified in artefacts as well as individual activities. 
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Interactions mainly take place in peer groups. This means that the knowledge artefacts are not 
very elaborate since the peers’ communication is based on a common understanding. 

• Formalizing: At this stage the codification in artefacts becomes more elaborate and already 
serves dissemination of the respective information. This is the stage in which collaboration comes 
into play since the codification supports understanding beyond directly cooperating partners. 

• Ad-hoc training: The reached knowledge maturity allows for the effective dissemination to a 
wider range of people. Knowledge artefacts reach a stage that allows the transfer of knowledge to 
novices in a specific area. This stage requires that the respective knowledge has become aware to 
the organisation. 

• Standardizing: The artefact has been standardised to be available for automatic processing or 
delivery. Since the transition to this final stage is especially costly, it requires specific inspection 
with respect to the expected usage of this asset. 

3.3 Supporting the organisational maturing process 

In order to efficiently support the organisational knowledge maturing process we suggest several 
categories of services the usage of which will be described in the following (more detailed descriptions of 
these services can be found in section 6): 

The core of the OLME consists of a number of services that we categorise in 5 classes. These classes are 
displayed in Figure 2.  

These services address the organisational maturing needs as a result from the model described above. 
First, we address both implicit and explicit organisational learning. Before we show the relation to the 
model we will present the 5 classes of services: 

Monitoring Services: As we have described above, services are required to identify available knowledge 
assets that are worth maturing or can contribute to a given maturing process. In addition, these services 
are needed to create awareness for existing organisational capacities. In the case of artefacts this can be 
done directly, e.g., on the basis of the content. In the case of cognifacts and sociofacts we have to 
indirectly identify the knowledge assets on the basis of knowledge actualisation, i.e., on user activities 
and their interpretation. 

However, it does not suffice to identify knowledge assets since we must look for changes and tendencies 
in order to identify knowledge that might be interesting for the organisation and is worth of further 
maturing. Finally it is not sufficient to only monitor knowledge assets since it is also necessary to find 
knowledge gaps. To this end, investigation of user activities and reported problems must be evaluated by 
the monitoring services. 

In this sense, the monitoring services are at the heart of knowledge maturing since they determine the 
maturing requirements. However, this is a non-trivial task as such services might conflict with the users’ 
privacy demands. Here we have to investigate to which extent mitigation media are required. 
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Figure 2. Interplay of OLME services 

Integration Services: Their purpose is to bring together and consolidate isolated knowledge assets in 
order to ensure organisational consistency as the basis for consistent organisational action. Integration 
services depend on monitoring services but go beyond them in identifying similar or related knowledge 
assets that require integration, thus avoiding redundancies and contradictions. Whether this integration is 
performed in an automatic way or relies on user involvement depends on the nature of respective assets. 

Refinement Services: If a specific knowledge demand has been identified, corresponding knowledge 
assets that satisfy this demand must be provided in the right “maturity stage” (e.g. when generating a 
report that satisfies a given quality standard). Often these assets are not available and thus suitable assets 
must be identified on lower maturity stages. Here, we are looking at the actual transition of assets 
between various maturity phases. It is not the primary aim to automatically generate the assets of the 
required maturity stage, for these transitions corresponding processes are usually available in the 
organisation. However, it is necessary to provide as much information as possible in order to streamline 
the refinement. For example, this can concern the knowledge gap to be closed. This information is often 
very valuable since it determines in which aspect the knowledge assets are to be refined. 

Dissemination Services: New knowledge assets must be brought to the agents who require them as fast 
as possible in order to influence their behaviour and enable them to perform successful actions. Moreover 
a newly developed knowledge assets remains worthless if it is not actualised. In particular this 
actualisation is necessary to determine whether the target has been met or whether further refinement or 
modification is required. 

Negotiation Services: integration, refinement and dissemination services usually support individuals in 
maturing activities. Since most maturing processes are in fact collaborative and thus require a common 
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understanding and a consensus among users in order to be successful (i.e. in order for their results to be 
widely accepted and applied in collaborative actions), tools are needed with which such consensus can be 
reached, e.g. in the form of discussions or feedback mechanisms. Thus, negotiation services work in 
parallel with all other services so as to accompany them. However, such negotiations are activities that 
users usually do not consider as their core tasks. Therefore it must be ensured that they can be performed 
in a way that is as unobtrusive as possible. 

Figure 2 depicts the interplay of the service classes. They are arranged in a circle to emphasise that when 
an asset has been identified, brought in-line with others, refined, negotiated and disseminated, it has 
usually been lifted up one maturity stage. Monitoring then includes checking whether a maturing activity 
was successful – i.e. whether it has reached the right audience and resulted in successful organisational 
actions. If this is not the case (i.e. the asset has not reached the right maturity stage), the maturing 
activities have to start all over again. This may also happen at a very much later point in time. 

The services support both implicit as well as explicit learning. For example, the monitoring services 
identify knowledge gaps as well as knowledge inconsistencies. While the closing of explicit knowledge 
gaps belong to explicit learning, the elimination of inconsistencies constitutes implicit learning since it 
increases the organisation’s capacity without an explicit learning act. 

The services also have to take into account the distinction of artefacts, sociofacts, and cognifacts. As 
mentioned this plays a particular role for the monitoring services since it is essential to grasp all kinds of 
knowledge assets in the organization. While artefacts gain more and more importance when we reach the 
organisational level, knowledge assets at individual and community levels often appear as cognifacts and 
sociofacts, respectively. This is also important for the dissemination services since the identification of 
cognifacts and sociofacts can help identify addressees for dissemination activities, even at stages where 
the respective parties have not yet explicated their knowledge assets. 

 

3.4 Workplace integration of maturing services 

There are several ways to make the service classes described in the last section available to the knowledge 
workers. The preferred way in this respect is to integrate services into existing desktop applications – 
respectively, looking at future working environments, integration has to be done for a ‘webtop’ - so that 
the users can directly make use of them in their daily work processes. 

Nevertheless there are maturing tasks that require dedicated user interfaces. For example, this concerns 
monitoring services and the visualisation of connections between objects, persons etc. Such monitoring 
activities require a broad and comprehensive overview, especially if the entire organisation or major parts 
of it are monitored. In the following we will discuss the user interface (UI) requirements of the services 
that have been compiled in the previous section. 

Monitoring Services: For monitoring services we have to distinguish two cases, a top-down and a 
bottom-up approach. Both are to be realised depending on the situation and the appropriateness. For a 
top-down approach, e.g. if organisational representatives check certain features of their organisation such 
as knowledge-related activities, dedicated tools with suitable UI are required. For bottom-up approaches, 
e.g. if a knowledge worker is starting with a task and looking for suitable collaborators or information, the 
monitoring services can provide information directly in the respective application since the work focus is 
not on the monitoring but on the accomplishment of the respective task. 

Integration Services: Integration requirements can be directly derived from monitoring activities, e.g., 
when a manager realises that two different groups are working on the same topic but do not know each 
other. However, since integration tasks often rely on individual activities, e.g. contacting people who 
work on similar things, these services can directly address suitable desktop applications such as task 
management tools or wikis. For example, the user might get new tasks or subtasks which recommend 
them to contact other knowledge workers. More complex tasks such as the integration of repositories or 
semantic integration are to be supported by proper user interfaces. 
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Refinement Services: They should be mainly integrated in the applications in which the refinement 
process takes place. Dedicated UIs seem to be less suitable since the aim of the Mature project is not  to 
enable but only to support the refinement process. 

Dissemination Services: In most cases, it is sufficient to disseminate assets by making them visible and 
easily retrievable. Preparing assets in a way to make this possible can be embedded directly into the work 
processes (e.g. in a web browser). If the dissemination demand is more urgent or more specific, selected 
users might be informed individually and actively about new knowledge assets. Here again email or task 
management tools come into play. 

Negotiation Services: Negotiation services are characterised by extensive communication requirements. 
Therefore, we need means that serves as the platform for the exchanging arguments and communication 
channels. For the former case wikis appear as one possible collaborative medium where different 
knowledge workers can exchange their opinions.  The negotiation services can be further supported by 
notification services that work with email clients or task management systems. 

In section 6 we will give more concrete examples for the service types that we have presented here. In 
section 7 we will additionally refer to relevant use cases in detail. 

 

3.5 Concretisation of the OLME concept 

The service classes that we have introduced provide a general framework, in terms of which we can think 
about the realisation of an organisational learning and maturing environment. In order to concretise these 
general classes and populate them with services, the following approach was taken: 

In the next chapter, four design studies will be described. Each study was performed with potential end 
users (e.g. from application partners) of a given tool or service (that was to be explored). The studied 
tools and services cover the most important aspects of the OLME concept, in particular instances of the 
service classes. The feedback gathered from these studies encompasses possible application scenarios for 
the services presented as well as functional and non-functional (e.g. usability) requirements for them. 

The application scenarios derived from design studies were used to define the preliminary versions of use 
cases. Using empirical data from ethnographic studies, especially information on personas, these use 
cases were refined by assigning them to suitable personas and trying to accommodate their needs. For a 
full set of OLME-related use cases, see chapter 7 (short overview) and Appendix C (full version). 

The use cases were then treated as a tool for deriving functional requirements of an OLME. More 
precisely, the OLME concept with its five service classes was employed as a framework to be extended 
by concrete functional requirements from the empirical studies. That is, we assumed a set of five classes 
for functional requirements that was based on the OLME concept; each requirement class was then 
enriched with the empirical data. The full requirements specification can be found in chapter 5 and in 
D6.1. 

Finally, the services that will concretise the service classes defined here are described in section 6. For the 
specification of services, all functional requirements from section 5 were taken into account. 

 

 

 

 

 

 

 

 



   

35 

 

4  Design studies  
Having defined, in an abstract way, the overall concept of what constitutes an organisational learning and 
maturing environment, this concept needs to be concretised and adapted to the needs of end users and 
organisations. 

In order to collect first experiences and feedback from potential users of an organisational learning and 
maturing environment, design studies (DS) were conducted with the involvement of application partners.  

These design studies were experiments exploring key aspects that needed to be validated prior to 
embarking on full scale requirements specification (see D6.1 for a project-wide overview of design 
studies).  

The goals were, in the context of a focussed area, to:  

• get feedback on initial ideas 

• discover integration potential 

• gain experience with supporting knowledge maturing processes and, by implication, 

• elicit any ‘early warning signs’ that need to be considered and addressed as the project 
progressed. 

The four design studies presented in this section cover a variety of aspects along different dimensions of 
the OLME concept: 

• They cover the maturing of the three kinds of knowledge: contents are addressed in the Semantic 
MediaWiki DS, processes in both the Kasimir and OLMEntor DS and semantics in the People 
Tagging DS.  

• They also include examples for the five service classes: Monitoring services are exemplified by 
the network visualisation in the Semantic MediaWiki DS; examples of Integration services 
appear e.g. in the metadata suggestions that the OLMEntor gives; Refinement can be observed 
when editing task patterns in the Kasimir DS or refining competence profiles in the People 
Tagging DS and Negotiation is supported by the Collaboration Initiation in the Semantic 
MediaWiki DS. 

By giving examples of the most important aspects of the OLME concept, the design studies were able to 
gather feedback on all these aspects. On the other hand, since the coverage of these aspects was far from 
complete, there was plenty of room for collecting ideas for new services and extensions to the existing 
ones. Thus, the design studies proved to be a very useful tool in the empirical concretisation of the OLME 
concept.  
 

Two of the studies – Semantic MediaWiki and OLMEntor – involved tools that were designed 
specifically for application scenarios provided by Connexions Kent and Careers Scotland (see D2.1 for a 
detailed description of the scenarios) whereas the other two explored the potential of existing tools. For 
the former two, the storyboards that were developed to match the needs of personal advisers in a career 
guidance context are presented in Appendices A and B respectively. 
 

Each study description is structured into  

• an introduction that presents the background of the study, the technology or idea that was 
explored and the exact purpose of the study 

• a methodology part that describes the methods used for arriving at results (participants, materials 
and instruments, procedure) as well as – optionally – the way the technology offering was 
implemented 
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• the results of the study: feedback gathered concerning the usability of the technology, possible 
application scenarios and additional user requirements and 

• a discussion of the results leading to suggestions for future use of the explored technology 

Results of these studies have been transferred to the creation of use cases (see section 7) and the 
derivation of service requirements (section 5). 
 

4.1 Semantic MediaWiki 

4.1.1 Introduction 

4.1.1.1 Application case 

The careers guidance service is delivered by specially trained Personal Advisers (P.A.s) who are based in 
schools, colleges, at special Access Points, and in a range of community settings. P.A.s can help (young) 
people with all sorts of personal issues, including employment and training. They are required to consult, 
personally, with individuals (such as pupils or graduates with their parents) on their job prospects and 
advise them on potential careers in the context of the regional labour market situation. Though the service 
offered is not restricted to careers and learning (P.A.s can consult in issues such as jobs, training, housing, 
money, relationships and health), in this context, the focus is on career guidance. This is because the 
knowledge and understanding required for career guidance are both heavily context dependent and 
dynamic. On the one hand, it depends on formal information (such as statistics and reports on job 
opportunities or labour market development in certain employment sectors and regions). On the other 
hand, P.A.s draw on a considerable amount of informal knowledge developed from their experiences with 
concrete cases. This knowledge-in-use is more or less systematically applied in their job and is more or 
less systematically shared among practitioners.  

4.1.1.2 Fictional Scenario 

A P.A. is recently qualified and new to this region of the country. On one of her first days at work, a 
young girl is referred to the P.A. by the careers co-ordinator who is based in the young person’s school. 
This particular young person is 15 years old (in Year 11 in her school) and does not wish to stay at school 
to undertake any higher level qualifications. She tells the P.A. that she wants to go into the construction 
industry, to be trained as a plumber and therefore needs help in finding appropriate support and 
information.  

4.1.1.3 Technology offering 

Semantic Media Wiki Technology was chosen to address the above mentioned challenges because it 
offers (1) the ease of dynamic and collaborative updating of contents, and (2) the possibility of capturing 
the context of use with semantic technologies. This would assist with the collection and dissemination of 
labour market information which is currently stored in a number of different places, including different 
people’s memories. The system will allow for: easy content creation by practitioners; sharing of 
information about the local labour market with colleagues; and support with the writing of an article by 
providing various quality indicators. Additionally, users benefit from the easy addition of Semantic 
Media Wiki mark-up, so that he/she does not need to know the wiki syntax and is therefore more likely to 
be motivated to use the wiki. Furthermore, the Semantic Media Wiki is enhanced with Web 2.0 
technology to collect contents from other ‘places’ like YouTube, Yahoo, Flickr, etc and has integrated 
useful collaboration tools such as Skype.  A visualisation of the whole network made up of semantic 
categories, textual similarity measures and links between articles provides an overview of the entire 
available content, as well as enabling the detection of similarities for some gardening or reseeding 
activities.  
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4.1.1.4 Purpose 

The processes of generation, application and sharing of both formal and informal knowledge are regarded 
as a knowledge maturing process. In order to support the practitioners in this process, a Semantic Media 
Wiki4 (SMW) is employed. Several maturing services have been designed that try to bridge the gaps in 
the maturing process. User interface functionalities that extend the Semantic Media Wiki in terms of 
searching, collaborating, adding semantic mark-up and visualisation will enhance the usability for 
practitioners. An integrated search mechanism enables the practitioners to draw in a large array of 
different kinds of existing resources from a number of relevant sources (formal reports, statistics, videos 
etc.) - thus seeding the Wiki with relevant materials. The Wiki then renders these existing resources so 
that discussions and knowledge construction in the Wiki can take place in the context of formal 
documents. The rationale for this relates to these informal discussions and knowledge construction 
drawing together practitioners' knowledge-in-use, which documents experiences from their practice. In 
addition, extensions will be added to the SMW that make use of services from a text mining and 
information extraction framework in order to provide intelligent services for maturing semantic structures 
and contents. The SMW with these additional features should enhance the evolutionary growth of the 
knowledge base in the context of career guidance. At this stage, we are more interested in exploring the 
applicability of general principles of knowledge maturing, rather than the applicability of specific 
technologies. 

The resulting system was demonstrated to a group of practitioners who were able to explore it in the 
context of a scenario to which they could easily relate. 

4.1.2 Methodology 

The general methodology followed in this design study was that of design-based research. The process 
consisted of iterative design, development and evaluation cycles: Collaborative design activities that 
involved application partners in the design were followed by development of low and high fidelity 
prototypes and collaborative evaluation phases. According to the design-based research methodology, the 
development and evaluation of the prototypes not only helped to solve local problems, but were also used 
to draw out more general implications about knowledge maturing in general.  

4.1.2.1 Collaborative Software Design 

The first design cycle was started in July 2008 when several scenarios were developed by UWAR that 
described the process a personal advisor would go through when advising a young person and collecting, 
developing and sharing knowledge in this context. On the basis of this scenario, a first low fidelity mock-
up was produced by TUG which was based on the SMW technology. This mock-up was presented in a 
WP2/3 design meeting in Warwick at the end of July. In this meeting, an interactive design session was 
held with a mixed group of partners of WP2 and 3 as well as with application partners. The existing 
mock-up was evaluated and criticised from the application partners’ perspective. Ideas were collected on 
how the work of personal advisors in career guidance organisations could be supported by tools and 
knowledge maturing indicators. The ideas were graphically sketched as paper-based mock-ups and 
collaboratively extended in this session.  

The results were subsequently documented in a second version of the low fidelity mock-up by TUG and 
presented to the application partners and other consortium members in an online teleconference in 
December in which further input and feedback on the ideas were collected.  

A high fidelity prototype was then developed by TUG on the basis of this second mock-up during 
October 2008 and January 2009. A first version was presented and discussed during the Consortium 
Meeting in Barcelona. A second and functionally final version was presented and discussed during an 
online teleconference with application partners in December 2008. During this session, it was also agreed 
to provide an initial set of content (Articles and Categories) that would help to illustrate a demo scenario 

                                                      
4 http://semantic-mediawiki.org/ 
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which was subsequently provided by UWAR. The prototype was then finished by the first week of 
January and the provided content were included in the prototype. 

The resulting prototype has as a basis the SMW, the code of which was partially adapted by adding 7 
different kinds of services listed below. Each of these supports knowledge maturing in organisational and 
personal learning and maturing environments. 

4.1.2.2 Services designed and implemented 

Maturity Analysis Services 

A set of services that provide indicators related to the level of maturity of a certain knowledge artefact. 
These services will be available in the sectors content, semantics, and processes and implement several 
metrics for the maturity levels of a knowledge artefact. In addition, the analytical services provide 
graphical indicators to refer to the current maturity of a certain artefact. For a more detailed description of 
these services see Deliverable D4.1 Maturing Service Definition. 

 
 

Figure 3. OLME‐Box of the Semantic Media Wiki Design Study which appears if a user changes into the 
EDIT‐mode of a wiki article. 

Categorisation Service 

Depending on the content of an article, the system analyses used words and their frequencies to 
recommend the most used keywords as tags for the article. In order to categorise articles, the system 
suggests already existing categories which corresponds to the newly created content. Additionally, users 
can add a certain category which seems to be appropriate and train the service with this category such that 
it can suggest this category in the future to appropriate and related articles. For a more detailed 
description of this service see Deliverable D4.1 Maturing Service Definition 

Supporting SMW Markup Service 

The Semantic Media Wiki is enhanced with support for easy-use of Semantic Media Wiki mark-up so 
that no user has to know the mark-up to write quality improved articles. Semantic mark-up supports the 
author and, most importantly, other users to refine articles concerning a certain topic of interest. For a 
more detailed description of this service see Deliverable D4.1 Maturing Service Definition 

Network Visualisation Service  
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This service provides a visualisation for the content of the Semantic Media Wiki. Each node in the graph 
represents either an article in the Wiki or a registered user. Edges represent the relation between two 
nodes. For example an article might have an assigned category, author, tag or linked article. A user might 
have written one or more articles. A category might contain one or more sections, articles, tags, etc. 
Depending on the choice of the maximum shown path-length, users can define how many levels (and 
nodes) of the network are shown in the visualisation, as well as the type of the representing graph (e.g. 
hierarchically, cyclic). By clicking on a node in the graph, the visualisation is updated and its connected 
nodes are shown, which enables users to browse easily through the content of the wiki within the graph. 
Additionally, new nodes (users or articles) can be created; articles corresponding to a certain node in the 
graph can be opened and edited in a new browser window; and users corresponding to nodes can be 
contacted by using the Collaboration Initiation Service.  

This service supports the daily work of users by enabling browsing through wiki content from article to 
related articles or users.  Thus, it assists users by providing an overview of related topics and involved 
persons and offers easy negotiation by embedding a collaboration service.  

 
Figure 4. SMW Visualisation. Each node represents a wiki article or user and each edge represents a 
relation between articles or users (e.g. article X has author Y). 

 

Figure 5. This snapshot shows the OLME‐Box of the SMW DS where a user has opened the 
collaboration Add‐on. The Skype interface shows users that can be contacted by sending either Media 
Wiki articles or personal messages. 
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Collaboration Initiation Service 

This service offers the facility to initiate easy collaboration with authors of articles or interested persons 
via skype by not having to switch to another tool since it is embedded into the wiki. Users can send 
messages or web-links to wiki articles in order to support negotiation of and consolidation of artefacts. 
Additionally, within the visualisation of the wiki network, every user who corresponds to an author in the 
wiki, can be contacted by clicking on the node 

Search and Inspiration Service 

This service provides a search interface which helps users to aggregate information related to a certain 
topic without the need to use multiple search engines. Using different search facilities of various search 
engines (e.g. yahoo, YouTube, Flickr, Yahoo OmniFind5 which enables to include local and shared 
databases etc), it provides a combined interface that is embedded in the edit-mode of a wiki article. By 
default, the tags suggested by the system on the basis of the existing text in an article are used as search 
keywords, with users presented with the results of this context-specific search. Users have the option of 
choosing between the various sources (e.g. yahoo search, YouTube, Yahoo audio, local resources, wiki 
articles, Xing) and of entering new keywords for search for further inspiration. This service offers a basis 
for developing the overall Search Service described in Deliverable D2.1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Search interface of the SMW DS. A user can choose which sources to look at, initially system 
suggested tags  related to the wiki article are used as search keywords. 

Discussion service 

Within each article page, the discussion section of the Wiki is shown, so that the user has easy access to 
comments made by other users, related to this article. 

4.1.2.3 Implementation Details 

Pros and cons of various possibilities for rich internet applications (RIA) were analysed and explored to 
find a suitable candidate for the development and integration of services which were intended to be added 
for enhancing SMW functionalities. RIAs  are web applications that have the features and functionality of 

                                                      
5 http://omnifind.ibm.yahoo.net/ (access: 08.04.2009) 
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traditional desktop applications and one of the main interests was to find a technology that enables easy 
development of an attractive user front-end, is simple to use and access, which provides cross-platform 
support, and is either available as open-source or free to use. The technologies for comparison include 
Microsoft Silverlight, Adobe Flex, OpenLazslo, and Ajax.  

As a result of this research based study, all services which are available in the SMW DS prototype were 
developed as a Flex-front-end and are seamlessly integrated in the Semantic Media Wiki. In order to use 
the system, users only need to install a standard flash-plug-in for the browser to access and use the 
system. Figure 7 shows a simplified illustration of the software architecture. 
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Figure 7. Illustration of the SMW DS system architecture 

 

In the back-end of the Information Retrieval Service various API's are accessed to extend the knowledge 
database of the Semantic Media Wiki with existing information sources available in the web and locally. 
These include the yahoo search engine (standard search, search for audio files and restricted search in the 
www.xing.com domain for searching experts on a certain topic), flickr photo service and the YouTube 
video service. Yahoo Omnifind enables to include local information sources (which are for example only 
available within an organisation or on one's own computer) or searching in specific websites. 

The Collaboration Initiation service is based on Skype for connecting a registered MediaWiki Skype User 
(user mature.wiki) and other Skype users. Therefore a python wrapper for the Skype API, Skype4Py, is 
used to enable messaging between Skype and python scripts, which in turn are accessed as Remote 
Objects by Flex using the AMF protocol.  

The visualisation of the SMW (network visualisation service) consists of two parts. The first part is a 
MediaWiki Extension written in PHP which offers back-end services to communicate with the SMW and 
adds the Flex Application into the SMW front-end. This is realised using MediaWiki Hooks and includes 
services providing node and relation data for the Flex Application, updating node and relation data each 
time a user edits the content and providing an interface to create new nodes and relations. The Flex-
application itself generates the graph which visualises content and relations of the SemanticMediaWiki. It 
provides User Interfaces for browsing through the wiki contents, adding new nodes, sending Skype 
messages to registered users, and opening an article for reading and editing.  

Furthermore, a range of possible interesting and useful MediaWiki extensions were tested and where 
suitable, integrated to enable for example easy access to the MediaWiki discussion board, sending Emails 
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to registered MediaWiki users and groups, importing files, tagging images, rating support, and content 
visualisation. 

The implementation of integrated maturing services is described in D4.1. 

4.1.2.4 Evaluation 

The developed high-fidelity prototype was presented in a workshop with application partners in mid 
January. Participants from application partners represented guidance organisations from Scotland 
(Careers Scotland) and England (Connexions Kent). Scotland offers an all-age service. From England, 
practitioner representatives also came from other guidance organisations for young people. From the adult 
guidance sector in England, policy makers were present. Additionally members of the MATURE 
consortium were present from LTRI, FHNW, TUG, UWAR and Pontydysgu.  

The main purpose of the workshop was to obtain from key stakeholders – particularly career practitioners 
and managers - feedback on the design study prototype. A key design principle for the prototype 
developments was to ensure that knowledge created by guidance practitioners (i.e. labour market 
information) was captured and made more openly accessible through the intelligent application of ICT 
support systems.  

4.1.2.5 Participants 

The workshop was attended by representatives from Careers Scotland and Connexions Kent – the two 
application partners, the University of Warwick and the other core partners from Universities and 
research institutes in Germany, Austria and Switzerland. 

Participants from Connexions Kent were two managers and three practitioners, from Careers Scotland 
two managers and two practitioners, one person representing Connexions companies in the East Midlands 
(i.e. Derbyshire, Nottinghamshire, Leicestershire, Lincolnshire, Northamptonshire), one Senior Policy 
Manager from Learning & Skills Council and one person from the Department for Innovation, 
Universities & Skills. Finally, participants from the MATURE team (UWAR, TUG, FHNW and 
Pontydysgu) took part. 

4.1.2.6 Materials and Instruments 

At the application partner workshop a broad overview of the project aims and objectives was presented. 
Participants were encouraged to focus on ‘future perspectives and new possibilities’ for constructing ICT 
support systems to inform and support the use of labour market information (LMI) in a guidance context. 
In particular, judgements about the efficacy of the prototypes and their potential application by 
individuals in an organisational context were required. Brief background of the design process and how 
this is aligned to knowledge maturing was provided. 

Feedback forms were given to all participants which was intended for gathering feedback on the specific 
application requirements and additional design ideas from the participants’ perspective. Additionally, the 
rationale for these ideas was gathered. Participants were also asked for things they particularly liked and 
disliked about the current prototype. See the Appendix for the Feedback form that was used.  

4.1.2.7 Procedure 

For the process of presenting the SMW DS prototype the groups of participants were divided into two 
smaller groups, each of which had participants from either Careers Scotland or Connexions Kent as both 
organisations might have different background and different needs though both of them offer quite a 
similar kind of service. The presentation and the discussions during and after the presentation were 
digitally recorded to enable later recollection and reflection. In every group at least one person took 
responsibility to take notes of discussions. After the first round of discussion in two different groups, the 
key points of each group were presented to the whole group of participants to get input on the ideas of the 
other group. 
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Furthermore the participants were requested to fill out the feedback form during the presentations and 
discussions to get direct feedback from every person who attended the workshop as personal advisers 
from the two career guidance organisations and stakeholders might have different views on the system. 

4.1.2.8 Data Analysis  

Completed feedback forms needed to be analysed.  Main points made by participants were clustered 
according to common topics, e.g. visualisation part of the system, editing articles, general remarks, etc. 
Resulting topics are presented in the following sections. 

4.1.3 Results 

The consensus of the workshop in London was that the demonstrated Semantic Media Wiki prototype 
presented a very promising approach to support personal advisors in their every day work. It provides an 
easy-to-use way to share Local Labour Market Information. If developed further, a 'One Stop Shop' 
approach offers great potential to bring together vacancy information, easy access to collaboration tools 
for connecting with other people in and outside the organisations and interoperability with other systems. 
The wiki holds great potential to support knowledge flow and storage and hence support knowledge 
maturing. Although the feedback on the system was extensive, some usability issues and possible 
improvements were identified, which will be discussed in the next sections. 

4.1.3.1 Usability Issues 

Several usability issues were identified. The most important relates to the environment and representation 
of the system crucially depending on the position of a user within a company, as individuals occupying 
different positions will have different requirements of the system. Secondly, the representation of the 
system should offer users the option of adapting it, according to their personal learning style.  For 
example, one might prefer a visualisation with nodes and edges to browse through the content of the wiki, 
whilst another might prefer a structured list or hierarchy of the content where, by clicking on one item, 
the list is reloaded to show related articles/users concerning the new chosen topic. Additionally, the 
representation of a knowledge artefact or an author should depend on its level of maturity (e.g. depending 
on the content, semantics, user statistics and/or rating) such that users can decide at a glance on the 
importance of a document, article, etc while browsing the content. Another important issue came up 
concerning accuracy control, safety and data protection of the system. Most of the participants assumed 
that a moderator would be needed to keep the system up to date and prevent people from skewing the 
content. Furthermore, as P.A.s were placing all their explicit knowledge about a certain topic into the wiki 
knowledge base, selections of relevant information for presentation to different groups of clients would be 
required (e.g. young people of different ages and abilities, situated in various schools). 

4.1.4 Application Requirements and newly derived Design Ideas 

The feedback from the application workshop in London came from two career guidance organisations 
with different needs, delivery background and organisational cultures.  Nevertheless, common themes 
were identified, allowing an overview of important requirements and ideas for further development of the 
system to be described, as follows: 

Each user has different preferences concerning the working environment and how systems should look 
like to support the every-day work. The easier a user can adapt the system to his/her needs, the more 
likely that the motivation of using a system grows. Additionally, the easier the system is to be used, the 
more motivated an employee will be to actually use it. 
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Name  Description  Relevant 
for 

Visual Appearance  Visual adaptation of the system would be necessary 
depending on individual preferences and learning styles. 
Colours and images could be used to make the system 
more appealing as making it user‐friendly would be 
critical for people to use it and this would help to 
overcome the motivation of people to use the system in 
their daily work. 

UC  V.4, 
UC  V.6, 
UC V.3 

Easy‐To‐Use 
System 

The system should be a 'one‐stop‐shop' and as easy to 
use as possible. Staff is unlikely to use it if it takes too 
much effort and time. 

 

Table 1. Requirements regarding usability 

Career advisers lack time to research information and therefore would need easy access to local LMI in 
a summarised form, thus reading through the summary and/or taking a look at the rating helps a user to 
decide if the content is relevant. 

 

Name  Description  Relevant 
for 

Article Summary  Each article could have a summary so that no user has to 
read through the whole article to know what it is about. 
This summary could be shown when articles are listed as 
a search result or on the top of a page. Additionally, this 
summary could be shown within the visualisation of the 
wiki content when an employer moves the mouse over a 
node representing this article. 

 

Automated and 
Manual Article 
Rating to improve 
and support search 
facilities 

The system should be able to recognise articles which 
are consulted more often and present these first. This 
could be supported by using a rating system including 
automated and manual rating processes. Search should 
also incorporate a link to "Area prospectus" for 
vacancies, statistics, courses etc.  

UC  IV.8,  
UC I.1 

Table 2. Requirements regarding search and retrieval 

Third-Party Access to enable others (trainers from other organisations, young persons) getting 
information from the knowledge-base. 

Name  Description  Relevant 
for 

Client Access to 
Knowledge Base 

The ability of clients to be given direct access to the 
system allows them to 'self‐manage' the system by 
navigating their way to job vacancies, etc. 

 

Table 3. Requirements regarding third‐party access 
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Accuracy control is necessary to make sure the data is accurate, up-to-date and relevant. Long articles 
are unlikely to be read and will be too time-consuming to search through for the information one is 
looking for. Also the number of entries could get too large. 

Name  Description  Relevant 
for 

Accuracy control 
concerning the 
time 

Instead of a moderator, the idea of automatic date flags 
could be used to remind authors and editors to update a 
certain knowledge artefact. Though, depending on the 
live time of an article, one has to take into account that 
some articles are more general than others and could 
therefore have a longer shelf‐life. Warnings can be used 
to show users how accurate information is. 

UC  I.1, 
partly II.1 

Accuracy control 
concerning the 
content 

Method of controlling the amount of data added should 
be available to make sure information is concise. 
Authors should be made aware of relatively similar 
articles and of the amount of content in his articles.  

 

Table 4. Requirements regarding accuracy control 

Collaboration in organisations supports employees to discuss new ideas and to provide help when 
questions arise or problems are encountered.  

Name  Description  Relevant 
for 

Awareness for 
collaboration 

Users should be able to see immediately who is online 
and who is not. This information could ‘pop up’ when 
new users log in to the system.  

UC IV.1 

Integration of 
Collaboration 
Tools 

Additional collaboration tools could be added, since not 
all users will have access to Skype. 

 

Table 5. Requirements regarding collaboration 

For employees starting to work with a new system, e.g. the Semantic Media Wiki, support has to be 
provided to integrate other sources of information, such that there is an immediate benefit by using the 
system. Having a 'one stop shop' that gets all requirements on one database would save busy users from 
searching through different information sources.  

Name  Description  Relevant for 

Integration of 
other systems 

Participants were keen to know whether wiki content could 
directly interact with other databases. An example of the 
GLOW digital network was provided, which has recently been 
rolled out across schools and colleges throughout Scotland. 

UC V.4, UC I.2, 
UC V.6 

Importing Content  Information from external sources (webpages, word 
documents etc). This should be easy to import into the wiki 
knowledge base as personal advisors have a need to find 
information rather than creating a completely new knowledge 
base. 

UC IV.2, UC 
IV.1 

Table 6. Requirements regarding integration of information sources 
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4.1.5 Discussion and Outlook 

The main purpose of the design study was to develop a tool that supports the knowledge maturing process 
by gaining insight to this process in the real world context of career guidance organisations and how the 
utility of this system could be further enhanced.  UWAR provided an application scenario, which 
considered a typical working process of a newly appointed personal advisor and the corresponding stages 
of knowledge maturation.  In order to support the practitioners in this process, a Semantic Media Wiki 
was employed, which includes several user interfaces that extend the usability of the Wiki in terms of 
collaboration, content visualisation and easy use of the system. Several maturing indicators and services 
have been designed that try to bridge the gaps in the maturing process.  

The prototype developed on the basis of a fictional scenario was then presented to the people who are 
potential users of the system to get feedback on whether the tool provides promising support in the 
maturing process and for the every-day work of a personal advisor. In the workshop, participants noted 
the great potential of the system to assist this process though some problems have to be solved. 
Motivation for highly pressurised employees to use this system was mentioned - it is crucial that the 
benefits to individual employees are greater than the effort required to engage with the system - and the 
developed tool seemed to provide the potential to save valuable time in challenging work scenarios. 
Nevertheless, it was acknowledged that widespread implementation of this type of system would be a 
cultural change within organisations, led by senior management. 

Overall, the feedback from the application partners was very positive and a list of interesting and 
promising design ideas could be collected for enhancing the system and supporting knowledge maturing 
in the context of labour market information and general applications. Evaluation of the collected feedback 
led to the development of use cases and system requirements. We will further discuss the potential of 
extending the Semantic Media Wiki and how to include requirements not only from the perspective of 
this design study feedback but also from the ethnographic studies and possible design ideas which will be 
presented and discussed within the consortium in the next consortium meeting in Karlsruhe. 

4.2 Pattern-based task management  

4.2.1 Introduction  

4.2.1.1 Application case  

Structuralia offers its clients over 160 e-learning courses, primarily in the construction sector. Apart from 
the courses, it also offers individual learning solutions to the clients and advices as to which courses may 
be relevant. In addition, it has concrete plans for a big project that will deal with consultancy in the field 
of knowledge management. The past experiences suggest that e-learning solutions are indeed a good way 
of maturing knowledge due to two reasons:  

• Primarily because of its – sometimes – obligatory character, i.e. because people can be forced to 
dedicate a fixed amount of time to attend or give courses and thus to engage in sharing or 
acquiring knowledge.  

• Another positive aspect is that (virtual or non-virtual) courses can be a good platform for bringing 
together people within an organization who have common interests and may continue sharing 
knowledge afterwards, thus forming new communities.  

On the other hand, Structuralia’s experience has also shown that it is not always easy to provide 
participants of a course with ways to quickly and easily access course information that may be needed in 
a particular situation after the course is finished. That is, the problem of connecting course contents with 
the work context of its participants is recognised.  

4.2.1.2 Technology offering  

Kasimir provides a framework for integrated and collaborative task management. Compared to traditional 
ways of managing personal every-day tasks e.g. ("Todo lists") and existing task management approaches 
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as implemented e.g. in Microsoft Outlook, this new form of task management offers two main 
advantages:  

• Integration: Kasimir is implemented as a (minimally intrusive) sidebar that can be put alongside 
any application and comes with a number of plug-ins that can be used to create tasks from 
applications (e.g. from an email client or web browser). They can also be used to extend existing 
tasks - the execution of a task normally requires some "instruments" such as documents, emails, 
person contact data etc. By attaching these to a task, the execution of the task is facilitated 
because of instant access to these assets.  Finally, tasks can be structured into subtasks and 
associated with the usual metadata (due date, owner, creation date etc.) 

• Collaboration: tasks from Todo lists are hard to share with others. Apart from the possibility of 
delegating tasks - which involves transfer of all task metadata and attachments - the new concept 
of task patterns is introduced which were designed for the re-use of collected work experience 
(Riss et al., 2005, see also section 2.2.2.9). They contain the so-called abstractors that describe 
resources in an abstract way and can be considered as services for identifying resources required 
in a task. Patterns are built incrementally, by collaboratively refining abstractors from existing or 
new tasks.  

Figure 8 shows how a pattern can be edited. In the example, the pattern “plan trip” is associated with file 
abstractors for websites that can be used to book flights and hotels, a collaborator abstractor for the 
person type “Secretary” and a subtask abstractor that consists of booking flight and hotel. For the 
abstractor “Secretary”, we can see the details (also open in the edit window that has the focus) 
encompassing a description of the resource and a concrete instance (a person named Mari Luz).  

 

Figure 8: Editing a pattern and an abstractor 
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Figure 9 shows how a pattern can be used within a task. At the left hand side, we see the details of the 
task “plan trip to Karlsruhe” that the user is currently working with. At the right hand side, we see the 
abstractors of the pattern “plan trip” as defined above. Using the abstractor “Secretary”, the user can add 
the person instance “Mari Luz” to her task as depicted in the figure.  At the top of this screen, we can see 
that the user also has the possibility to edit the pattern during its use, e.g. refining it with an additional 
resource or abstractor. 

 

Figure 9: Reusing a pattern in a task 

 

Pattern-based task management (PBTM) is relevant in the context of Mature mainly as a process maturing 
approach where patterns can be considered as having a maturity level in between simple tasks and 
elaborated process models. Since they are created bottom-up and collaboratively by the users, they can 
support the modeling process and help to adapt process models to real-life processes. In addition, task 
management creates relations between objects (tasks, persons, documents) that can be useful for 
augmenting an associative network.  
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4.2.1.3 Purpose  

Since user motivation to contribute to task pattern creation is a crucial factor for the success of PBTM, the 
design study at Structuralia aimed at finding out   

• which barriers might exist (missing usability, effort of contribution, privacy concerns etc.) in the 
existing tool and  

• how the tool could be improved to reduce or remove these barriers.  

In addition, the study examined the question of whether PBTM is really a viable way of maturing process 
knowledge by analysing how organisational representatives feel about its likely benefits when applied 
throughout an organisation.  

4.2.2 Methodology 

4.2.2.1 Participants  

Four members of the Structuralia management took part in the design study:  

• Miguel Amérigo, Public Projects Director, is mainly responsible for managing and administrating 
e-learning projects in the public sector  

• Eduardo Car, Technology Director, is mainly responsible for the implementation and actual 
operation of the courses, including e.g. the handling of participants’ requests, etc.  

• Andrés Serrano, Business Development Director, is responsible for market analysis and the actual 
development of the courses.  

• Felix Calvo is responsible for acquisition of new projects, marketing, client contact, etc.  

4.2.2.2 Materials and Instruments  

In the study, a pre-interview (see procedure below) was done informally (following a set of questions that 
was loosely defined in advance, but with flexible reactions during the interview). The performance phase 
was video-recorded for later evaluation. After the performance a post survey form, focused mainly on 
usability, was distributed to all participants. The final discussion was again informal, following a set of 
questions, mainly taken from the Design Study Evaluation Grid (see D6.1).  

4.2.2.3 Procedure  

The task pattern study was made up of the following four parts:  

• Presentation of the Kasimir prototype, its general functionality (including a very brief live demo) 
and the concept of task patterns - this latter part did not include a live demo, i.e. only the abstract 
concept was presented  

• Pre-interview to determine how participants currently manage their tasks and how they deal with 
recurring tasks  

• Performance phase during which participants had to work in two groups: the first group was 
asked to create a task, re-using information available in the system and at the same time refining 
that existing information into a task pattern and the second group was asked to create and 
populate another task by finding and using the task pattern provided by the first group. After the 
performance, participants were given a post-survey form to fill in.  

• Discussion of the potential use of the task pattern concept for Structuralia, its clients and other 
organisations in general.  
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4.2.3 Results  

4.2.3.1 Pre-interview: current ways of managing tasks  

Among the four participants, three use Outlook for managing their tasks, one uses pen and paper. The 
latter person does sometimes structure his tasks into subtasks whereas the others don’t. This is due to the 
fact that Outlook does not support the concept of subtasks. Those who use Outlook manage their tasks in 
different ways: one participant directly uses the task management functionality whereas another one 
manages his tasks via the Calendar. One of those who use Outlook states that he sometimes uses pen and 
paper for his “short-term” tasks (e.g. for planning the day in the morning) and Outlook only for long-term 
tasks. The participant who uses the Calendar for task management usually does not attach files etc. to his 
tasks whereas the one who uses the proper task management functionality usually does so. It was 
mentioned by participants that a problem with the Outlook Calendar is that it allows participants of a 
meeting to attach e.g. files to the meeting object which can then be seen by all other participants; but it 
seems that any modification of such a file results in the file becoming invisible for everyone. All 
participants stated that they do not have any structured way of managing recurring tasks. This is mainly 
because such tasks are rare in Structuralia, i.e. all tasks are very individual and do not recur very often. 
On the other hand, a few tasks do re-occur and participants said that they would find it useful to be able to 
record information on these and share it with others.  

4.2.3.2 Usability issues  

After having used the tool, the participants mentioned a number of usability issues. The most important 
one was the wish to have a drag and drop functionality in various situations. Other usability requirements 
that they saw are: 

• assuring compatibility with Microsoft products in all possible ways and  

• making the creation of task patterns more easily understandable e.g. by guiding users with a 
Wizard that explains task patterns and abstractors 

All in all, the participants stated that they liked the application and the idea of task patterns, but that they 
perceived the prototype as not particularly user-friendly and that it would not be possible to understand its 
use and in particular the use of task patterns without a thorough introduction. This was also reflected in 
their behaviour during the task performance where they had quite serious difficulties re-using a task and 
refining it into a pattern.  

4.2.3.3 Barriers and motivational aspects 

When asked for potential barriers that they would see w.r.t. the use of task patterns and how these could 
be overcome, the participants stated that they would not expect too many privacy concerns (they said they 
wouldn’t have any) whereas motivation could be a serious problem. In particular, achieving the goal that 
all employees of an organisation really use the same tool was seen as a very hard problem  and they stated 
that task patterns would only be useful if all employees could be made to use them.  

Another problem they saw was that people have very different approaches to handling tasks (e.g. with 
respect to the granularity of modelling the task) and that thus it might be hard to share patterns in some 
domains. Therefore, the application should be able to detect differences in granularity and react to it. On 
the other hand they said that even if some abstractors were not re-usable in a particular context, the 
pattern (with its subtask abstractors) could be seen as a checklist and would always be useful in that 
respect.  

Usability was also mentioned as a barrier. As mentioned above, the participants suggested a Wizard that 
explains task patterns and guides (new) users through the process of creating one. For further design 
ideas, see the Usability section above.  

4.2.3.4 Application scenarios  

As far as the potential use of task patterns is concerned, the participants stated that they do not see a direct 
relevance for Structuralia mainly because the company is too small and the tasks they manage are too 
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individual and non-recurring in order for task patterns to really take off. One participant mentioned that 
he would use PBTM for managing some of his personal task patterns, particularly for invoicing activities 
where he faces recurring tasks. The participants also stated that they would expect task patterns to be 
useful in any company with more than 1000 employees, particularly for those that were distributed 
geographically. They saw two ways of exploiting task patterns for organisational learning and maturing.  

• For very large companies that have formal workflows, it could be useful to deploy PBTM and 
then implement some of these workflows or parts of them as task patterns, thus making them 
more flexible and allowing for individual execution – assuming that employees may choose to 
use just parts of the pattern within their current task – and modifications/improvements by 
employees. The participants said that they would expect this to help improve process models and 
make them more valuable for individual employees.  

• For smaller-sized companies, the participants suggested that the deployment of PBTM and 
monitoring of evolving task patterns would probably be a good starting point for identifying 
important processes which could then be modelled more easily using the pattern information.  

4.2.4 Application Requirements  

Participants stated that a collaborative task management system should – in addition to what Kasimir 
offers – provide the following features: 

Name  Description  Relevant 
for 

Pre‐filling 
systems 

The system (e.g. in the context of task management) should 
be  “pre‐filled”  with  e.g.  contact  information  of  the 
organisation’s  employees  etc.  instead  of  having  to  define 
persons manually. 

UC IV.5 

Guide users  Users  should  be  supported  in  defining  task  patterns  by  a 
sort  of  Wizard  that  explains  the  underlying  concepts  to 
novices. 

UC IV.5 

Testing of 
process models 

It  should  be  possible  (and  easy)  to  turn  existing  process 
models  into  task  patterns  so  that  organisations  can  test 
their models  in  the  collaborative and  flexible environment 
of pattern‐based task management. 

UC IV.5 

Transition 
between task 
patterns and 
process models 

There  should  be  support  for  translating  “important”  task 
patterns  into proper process models. Or, alternatively,  the 
integration of  task patterns  into existing workflows  should 
be made possible. 

UC IV.5 

Table 7. Requirements from Kasimir design study 

4.2.5 Discussion and Outlook  

Building on the application scenarios (mainly the first one) suggested in section 4.2.3.4 and the feedback 
given in the OLMEntor design study (see next section), one can envision how a combination of 
OLMEntor and Kasimir could benefit both services: patterns can be used to close “modeling gaps” that a 
model- and rule-based approach such as the OLMEntor may exhibit by taking in the collective work 
experience collected in task patterns. On the other hand, established process models and workflows are a 
good entry point to the usage of task patterns because they a) define the context in which a user is 
working and b) offer a natural starting point for accessing informal and “soft” process knowledge as 
provided by task patterns. This way of using task patterns was explicitly suggested by the participants of 
the Kasimir design study. The planned integration of Kasimir with OLMEntor is described in section 8. 
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4.3 OLMEntor 

4.3.1 Introduction  

The OLMEntor demonstrator is based on the application scenario of Connexions Kent. However, it could 
be easily adjusted to other application scenarios like the ones from Careers Scotland or Structuralia. 

4.3.1.1 Application case 

Connexions Kent is a service providing free impartial and confidential advice, guidance, support and 
personal development services to all 13-19 year-olds and to those up to 25 who have learning difficulties 
and disabilities, throughout the county of Kent.  The Connexions Kent service is delivered by specially 
trained Personal Advisers (P.A.s) who are based in schools, colleges, at Connexions Access Points, and in 
a range of community settings. The service offered is not restricted to careers and learning. P.A.s can help 
young people with all sorts of issues such as jobs, training, housing, money, relationships and health.   

Careers Scotland6 has a clear and simple purpose – ‘to help the people of Scotland secure the jobs of 
tomorrow’. As a national organisation operating throughout Scotland, Careers Scotland delivers high 
quality career guidance and employability services which support the people of Scotland to:  

• Be better informed, prepared and ready for work in a changing and dynamic labour market  

• Have the self-confidence and motivation to constantly develop their skills and take part in 
lifelong learning  

• Make well informed, effective career choices throughout life, beginning with the first step into 
the world for work  

• Be equipped with employability skills that meet the needs of employers in order to succeed and 
progress in the workplace. 

These career guidance and employability services are available to people of all ages. They are impartial, 
confidential and based on individual need. Personalised services are delivered in conjunction and in 
consultation with a range of partners. 

As the OLMEntor is in the phase of a demonstrator (intended to show the main possibilities of an 
organisational learning environment), the actual knowledge management and maturing situation has not 
been taken into consideration. It is intended to continue with a next prototype implemented in the real 
working environment or in a set-up similar to it. For more details, see the OLMEntor storyboard 
Appendix B. 

4.3.1.2 Technology offering 

The OLMEntor has been developed with an out-of-the-box tool named Xpert.ivy, a component of the 
integrated BPM suite Xpert.Line, which covers all aspects of Business Process Management - from 
process design to process execution. 

Figure 10: Xpert.ivy Process Model 

The user interface is modelled in the form of Web pages. 

                                                      
6 See: http://www.careers‐scotland.org.uk/AboutCS/WhatWeDo/WhatWeDo.asp (access 08.04.2009) 
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4.3.1.3 Purpose 

The purpose of the design study was manifold with the main objectives being to 

• Take the industry partners on board 

o Showing the maturing of knowledge in a set-up that adapts to the users’ working 
environment 

• Demonstrate how knowledge can mature 

o Based on adaptive (business) processes 

o Based on functions 

o Based on data 

• Give examples of how the OLME services (see section 0 below) could be implemented 

o Monitoring: “Make the organisation aware of its (missing) capacities.“ 

o Integration: “Align knowledge assets that exist in different communities.“ 

o Refinement: “Create standardised knowledge artefacts.” 

o Negotiation: “Support the collaborative maturing by negotiating meaning“ 

o Dissemination: “Develop procedures (means) to spread the knowledge assets to the 
knowledge base of appropriate communities.” 

4.3.2 Methodology 

For the OLMEntor we chose the method of early prototyping. Software development for large, 
sophisticated information systems is traditionally an extremely structured process. However, we 
experienced in earlier research projects that it is very hard for business partners to define requirements for 
complex ICT applications. Therefore the main purpose of the demonstrator is to give business people an 
idea of what is possible, in which way the development could go and to gather their feedback. 

The demonstrator is meant to be the first step in an iterative development. The next step will be to model 
the real business processes and activities, using knowledge objects, in PROMOTE and relate the activities 
with the relevant topics of a topic map which themselves are associated to the knowledge sources of the 
application. As BOC already modelled processes and the information system of Kent in PROMOTE, the 
next version of OLMEntor will be built on these models towards a more fine-grained model of the 
application partner’s ICT working environment. 

4.3.2.1 Software Design 

Based on the application scenarios (mainly of Connexions Kent but also of Careers Scotland) examples of 
business and knowledge processes have been modelled:  

• the business process of client advisory (handling a client’s consultation request, working on a 
client’s case, and evaluating a client’s case)  

• the knowledge management process (evaluating knowledge objects, searching and adding 
knowledge objects, rating knowledge objects and automatically creating a new knowledge object 
based on an existing one) 

In the design of the demonstrator, LTRI was involved. In the design and development of the following 
prototype (and the final system) the application partners, BOC and other technical partners (e.g. TUG for 
integrating the Semantic-Wiki) will be involved.  

The processes mentioned above have been modelled along with a browser-based user front-end for the 
worklist and a knowledge object representation. 
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4.3.2.2 Software Development  

As mentioned above, the first prototype of the OLMEntor (the demonstrator) was developed with 
Xpert.ivy (cf. section 4.3.1.2). 

The second prototype will be developed with PROMOTE and BOC’s workbench, which will contain the 
process models, the topics maps, the model of the knowledge resources and the used maturing services. 
The next step will be implementing an executable process using the knowledge bus architecture of 
MATURE. 

The result of the first development iteration is a demonstrator. Here are some screenhots: 

 
Figure 11: A consultation request 

 
Figure 12: The worklist 
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Figure 13: Profile views 

 

4.3.2.3 Evaluation 

The OLMEntor demonstrator was presented at the workshop with the application partners on Tuesday, 20 
January 2009. 

4.3.2.3.1 Participants 

Participants of the workshop were representatives from the associate partners Connexions Kent, Careers 
Scotland plus members of the consortiums partners LTRI, FHNW, TUG, UWAR and Pontydysgu. 

4.3.2.3.2 Materials and Instruments 

For the presentation of the demonstrator the Xpert.Line suite was used with a presentation explaining the 
set-up and storyline of the demonstration. 

4.3.2.3.3 Procedure 

During and after the presentation, questions were answered and the participants from the associate 
partners noted their comments on a recording sheet. In addition, discussions were recorded in an audio 
file.  

4.3.3 Results 

Overall, the “guided information handling” along with defined processes has been regarded useful 
especially with respect to staff development. 

The obstacles identified concern mainly integration aspects (linking the new system to existing ones to 
avoid double work and redundancy) and assumed process (in)flexibility. 

4.3.3.1 Application Scenarios 

The OLMEntor aims to demonstrate how 

• relevant artefacts are related to the case presented, 

• already existing knowledge assets can be exploited, 

• commenting (e.g. documents, websites) and tagging (e.g. P.A.s) on artefacts can be done, 
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• creating new knowledge artefacts (like reports) is supported by the system, 

• storing new/updated knowledge artefacts with metadata is supported, 

• relevant (learning) tasks are automatically assigned by monitoring the users, 

• adaptive workflow handling could be implemented also supported by a rules engine, 

• searching for help (e.g. discussion groups) is supported, 

• contacts can be handled, and 

• worklists can be handled. 

4.3.4 Application Requirements 

4.3.4.1 Business Process Support 

Business today does not end at companies’ walls – customers/clients take an active role in business 
process execution. Therefore it is important ‘to bring business to the customers/clients’. That could be 
done by providing services at a distance, or actively integrate clients in process execution e.g. assigning 
tasks to them in a work list.   
 
Name  Description  Relevant 

for 
Providing 
services  at  a 
distance 
 

Services  are  not  limited  to  the  organisation  but  can  be 
broadened  to  customers/clients;  the  way  clients  and 
employees  work  together  can  change  into  a  more 
collaborate doing. 

UC V.8 

Client work list  Worklist  and  automated  task  handling  is  not  limited  to 
employees but  can be used by  clients,  too. A  task can be 
assigned to a client along with all relevant information 

 

Process flexibility  Processes must  be  flexible  enough  to  support  knowledge 
intensive  tasks,  that  is  for  example  allowing  for  handling 
unexpected tasks 

UC V.8 

Table 8. Requirements for business process support 

4.3.4.2 Staff Development 

Time is money – reducing the training period is a requirement that can be met by supporting business 
processes. Employees can be guided through knowledge processes starting with business goals, 
considering the probationer’s capability and delivering helping materials or learning tasks. 
 
Name  Description  Relevant 

for 
Guided  process 
execution 

There are  clear protocols and procedures  to be  followed. 
Task execution can be monitored.  
Good practises can be a guide for others 

UC V.8 

Table 9. Requirements regarding staff development 
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4.3.4.3 System integration 

Nearly no system can be developed in the open countryside. Therefore existing (information or legacy) 
systems have to be considered and APIs developed. As no new system will be accepted if it requires 
double work, integration is a crucial requirement for the whole project. 
 
Name  Description  Relevant 

for 
APIs  to  existing 
(information) 
systems 
 

Interoperability  and  links with  existing MIS  are  required. 
Need  to align with client  recording  systems. There  should 
be  no  duplication  with  other  systems  in  order  to  avoid 
double work and redundancy. Generally, there is a need to 
integrate  with  current  system  in  order  to  avoid 
duplication/replication of work. 

UC IV.9 

Security Aspects  Data  protection,  safety  and  moderation  are  important 
topics here as well as the quality of material being loaded, 
protocols  for  contributors  and  authorship  rights.  It  was 
noted  that  many  ‘informal’  inaccuracies  do  occur  in 
everyday practice in practitioner/manager dialogues which 
go  unrecorded. One  of  the  benefits  of  using  ICT  support 
systems  is  the requirement  to  input  information which,  in 
an  open  source  environment,  can  be  critiqued  and 
adjusted for accuracy where necessary. 

 

Easy to use/ easy 
to handle 

The system would need  to be clear and concise  to enable 
understanding. 

 

Table 10. Requirements regarding system integration 

4.3.5 Discussion and Outlook 

As outlined above a second prototype will be developed with PROMOTE and BOC’s workbench.  

For this, the models that already exist in PROMOTE of Connection Kent’s business and knowledge 
processes will be improved. The processes presented with the demonstrator will be adjusted to the user 
requirements and modelled with PROMOTE. The next OLMEntor prototype will be implemented in the 
real working environment or a set-up similar to it. 

In addition, the integration of the OLMEntor with pattern-based task management (Kasimir) will be 
investigated in order to improve the flexibility of process construction and execution. 

 

4.4 People Tagging for collaborative competence management 

4.4.1 Introduction  

Competence management approaches appear as promising instruments for more effective resource 
allocation, knowledge management, learning support, and human resource development particularly in 
larger companies. They aim at making transparent individual competencies and their relationship to 
organisational goals. However, especially on the level of individual employees, such approaches have so 
far not been able to show sustainable success on a larger scale. Piloting applications like expert finder or 
expert locator systems have often failed in the long run because of incomplete and outdated data, apart 
from social and organisational barriers. This affects both competency profiles of the individual employee 
and non-adequate and often also outdated competency catalogues used as a vocabulary for the profiles. 
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The key idea of the approach presented here is that we cannot do competence management completely 
without an agreed vocabulary (or ontology), i.e. the competency catalogue. But we have to make the 
process of evolving this catalogue more collaborative and embedded into its actual usage (e.g. while 
tagging other employees). Likewise, we do not conceive competency profiles as self-descriptions, but 
rather as results of collective judgments of others. 

4.4.1.1 Application case 

Two research groups within the area of Computer Science were involved in the design study. Group I 
consists of 50 people from two organisations (FZI research group IPE and SAP Research CEC 
Karlsruhe). Group II consists of 63 people distributed over four organisations (University Karlsruhe, FZI 
research group IPE, Ontoprise and SAP Research CEC Karlsruhe). Some of the people belong to both 
research groups.  

Both groups lack awareness about the people’s topics, interests and competencies within the groups. Both 
groups want to better exploit synergies and to know whom to ask for a problem at hand. Neither of the 
groups has competence management established, but it is considered to introduce such within Group I in 
order to improve/facilitate team staffing and career planning.  Both groups are open for new technologies 
and familiar with tagging, Web 2.0 and semantic technologies (as they are doing research and software 
development in these areas). They are, however, not familiar with competence management. 

4.4.1.2 Technology offering 

We have developed SOBOLEO, an AJAX-based semantic social bookmarking application that offers 
task-embedded competence ontology development and an easy-to-use interface. SOBOLEO is the 
acronym for Social Bookmarking and Lightweight Engineering of Ontologies. It supports the 
collaborative development of a shared bookmark collection (e.g., of people’s web pages in an intranet) 
and a shared competence ontology that is used to organise the bookmarks. That means users can tag the 
people’s web page with ontology concepts and at the same time modify and adapt the ontology.  

SOBOLEO consists of four major parts: (1) a collaborative real time editor for changing the ontology, (2) 
a tool for the annotation of web pages, (3) a semantic search engine for the annotated bookmarks, and (4) 
an ontology browser for navigating the ontology and the content of the bookmark collection. 

With SOBOLEO, all users create and maintain a single ontology and one shared bookmark collection 
collaboratively. If users encounter a resource, e.g. a colleague’s profile or homepage, they can add it to 
the bookmark collection and tag it with concepts from the ontology. In the case they want to tag the 
resource with a topic that the existing ontology concepts do not cover (e.g. because the topic is too new or 
specific), the users can adapt an existing concept or just use new topic tags, without an agreed meaning. 
These new topic tags are automatically added to the ontology as “prototypical concepts”. By providing an 
easy-to-use and easy-to-access collaborative real time editor, users can refine and correct concepts when 
they apply the competence ontology within their everyday activities. Users can structure the concepts 
within SOBOLEO with hierarchical relations (broader and narrower) or indicate that concepts are 
“related”. These relations are also considered by the semantic search engine. That means users can 
improve the retrieval of the annotated bookmarks by adding and refining ontology structures. 

4.4.1.3 Purpose 

In this study, we aim at exploring: 

• the motivational and social aspects that could hinder the success of people tagging with the help 
of two field experiments 

• the support of people tagging with the social semantic bookmarking paradigm based on the 
SOBOLEO tool 

In order to get insights on: 

• how people tagging can feed into organisational competency catalogues 

• how we can obtain higher formality levels for competency ontologies 
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• if awareness among the participants (about others topics, interests, competencies) is supported 

• if it leads to better reflection on organisational competencies and with this to a better personal and 
organisational understanding of competencies as such and within the organisation 

• if it supports maturing of knowledge how to name, describe, and relate things on the individual 
and organisational level 

4.4.2 Methodology 

With this design study, we followed the design-based research methodology. In order to test the approach 
of people tagging in general and to explore motivational and social aspects in particular, we conducted 
two field experiments in which we worked with paper prototypes. In parallel, we started to transfer the 
social semantic bookmarking paradigm to people tagging based on the SOBOLEO tool. This 
development follows the approach of evolutionary prototyping - experiences from the field experiments 
were directly integrated into the tool development.   

4.4.2.1 Software Design 

In a first step, the main objectives for transferring the social semantic bookmarking paradigm to people 
tagging were discussed and consolidated. This included: 

• Design of the meta-ontology for competencies in order to represent different levels of formality 
including Topic Tags, Competence Types, Competence (Instances) with Levels and Competence 
Relationships. 

• Design of user profiles with competencies 

• Design for supporting multiple annotations for one resource (person) 

• Using reification to support multiple statements about a person’s competence 

• Design of inference rules related to composition and subsumption 

• Design of rules for query refinement and relaxation recommendations  

• Design of a UI concept 

4.4.2.2 Software Development  

The first prototype is developed as an AJAX based web application using Google Web Toolkit v.1.5, Java 
6 and Servlet API 2.2. On the server, an Apache Lucene index and a Sesame RDF store are used for data 
storage. In order to realise reification, Sesame’s concept of “Contexts” is used. The ontology 
representation is based on the SKOS Core Vocabulary. In order to realise the necessary different levels of 
formality, the SKOS Extensions Vocabulary is used. Besides we use the FOAF format for user data 
representation.  

The prototype supports the annotation of other users in the system and the development of a competence 
ontology to organise these annotations. Meanwhile users can browse other users’ profiles and search users 
for a specific topic. 

4.4.2.3 Evaluation 

The evaluation is related to two field experiments conducted based on a paper prototype and not on the 
tool. The field experiments took place in the course of each research group’s internal retreat. During these 
retreats, people tagging was an explicit item on the agenda and task during the 3 days of the retreat. 

4.4.2.3.1 Participants 

The first field experiment (FE I) took place with 39 participants of Group I in July 2008, the second field 
experiment (FE II) with 38 participants of Group II in September 2008. 17 people participated in both 
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field experiments. Work atmosphere within both groups was frank and friendly. People worked together 
closely to very closely within their organisations and less closely across organisation borders.  

4.4.2.3.2 Materials and Instruments 

We prepared paper-based posters for each group member (including not participating members). Each 
poster showed the name and photo of the person and blank lines to write down tags. We prepared a seed 
list of tags. This seed list consisted of topics the people are dealing with in their daily work. This list was 
meant for inspiration and stimulation of the participants to start tagging. Further we prepared a 
presentation in order to introduce a) the topic of competence management and people tagging, b) the 
motivation why to do people tagging in the group, c) the background of the MATURE project, d) the 
task, and e) the purpose of the experiment. At the end of each field experiment, an extended discussion 
session together with the participants took place. The experiment leaders took notes. Afterwards, we 
digitalised the posters for statistical analysis, i.e. a MS Access database was set up and each person with 
the assigned tags and number of application entered. We gave every group member her poster. After both 
experiments were conducted, we additionally sent an email with an overview of the assigned tags and 
their frequency to every group member. Afterwards, all members of the groups were asked to fill out a 
short online survey with seven questions.    

4.4.2.3.3 Procedure 

Field Experiment I: 

1. The prepared paper-based posters for each group member (including not participating members) 
were hung up spreading over the meeting room. 

2. The seed list was hung up besides the presentation wall. 

3. The introductory slides were presented. 

4. We gave the participants the following task: 

a. please tag your colleagues and yourself according to the interests you associate with them 
(by writing the tag on the poster) 

b. use whatever tag you find appropriate 

c. use some from seed list, or ignore them completely 

d. reuse tags of others  

e. indicate also if you assign the same tag as already there (by repeating the tag or by adding 
a multiplying factor) 

5. As the question arose, we explicitly remarked that every tag is allowed including those related to 
hobbies or private issues (“off-topic tags”), but that work related topics are in focus. 

6. We explained the purpose of the experiment to be: 

a. Individual reflection 

b. Collective reflection (discussion session at the end of the experiment) 

c. Moving towards competency profiles and competence development 

7. We asked the participants to start walk around and tag and to continue with tagging in the 
following two days. 

8. The participants started to walk around and tag.  

9. After the session, the normal retreat program was continued. From time to time, we encouraged 
the participants to continue tagging during the breaks etc. 

10. At the end of the second day, we collected the posters and started to digitalise and analyse them. 
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11. At the third day, we presented the participants a first overview of the results, mainly statistical 
numbers such as number of unique tags, number of tag applications, number of tags per person, 
most frequent tags, etc. 

12. We started an open discussion. 

13. Some days later, we gave every person (including the non-participants) her poster. 

Field Experiment II: 

1. The prepared paper-based posters for each group member (including not participating members) 
were hung up on one wall of the meeting room (due to space limitations). 

2. The seed list was hung up besides. 

3. Due to unforeseen circumstances, the introductory slides were not presented. The introduction 
took place orally but without clearly communicating the background and purpose.  

4. The same task as in FE I was given. 

5. It was explicitly remarked that every tag, also off-topic, is allowed. It was not said that work 
related topics are in focus. 

6. The participants were asked to do people tagging for the following two days. But there was no 
explicit people tagging session in the agenda. From time to time, we encouraged the participants 
to continue tagging. 

7. At the third day, we started an open discussion. (No result overview was presented) 

8. Subsequent to the event, we digitalised and analysed the collected posters. 

9. We gave every person (including the non-participants) her poster. 

After both experiments were carried out, we sent every member of both groups an email with an overview 
of the assigned tags with their frequency and asked to fill out a short online survey of seven questions. 
People who are member of both field experiments were asked to fill out one survey for each. 

4.4.2.3.4 Data Analysis 

As the posters were paper-based, we had to digitalise the posters for statistical analysis. We set up a MS 
Access database, in which each person with the assigned tags and number of occurrences is stored. 
Additionally, the completed feedback forms needed to be analysed. 

4.4.3 Results 

4.4.3.1 Field experiments – statistical data 

  FE I FE II 

# posters  50 63 

# participants  39 38 

# unique tags 
585 

(156 off‐topic = 27%) 

485 

(226 off‐topic = 47%) 

# tag applications  1807  1296 

# tag reuse/tag  Ø 3,10 (median: 2)  Ø 2,67 (median: 2) 

# tags/person  Ø 15 (median: 11)  Ø 11 (median: 9) 

# tag applications/person  Ø 37 (median: 32)  Ø 21 (median: 15) 

Table 11. Statistical data from field experiments 
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4.4.3.2 Field experiments – survey data 

 

  FE I  FE II 

# participants   29  29 

Did you learn something 
new about your colleagues? 

 yes:    19 

don‘t know:  6 

no:    2 

n.n.:    2 

 yes:    16 

don‘t know:  9 

no:    2 

n.n.:    2 

Did you learn something 
new about how your 
colleagues see you? 

  yes:    13 

don‘t know:  2 

 no:    13 

n.n.:    1 

 yes:    14 

don‘t know:  3 

 no:    10 

n.n.:    2 

Concerning the number of 
tags: Were you tagged with 

 more:    10 
less:    4 
 as expected:  10 
don‘t know:  5 
n.n.:    0 

more:    4 
less:    4 
 as expected:  11 
don‘t know:  9 
n.n.:    1 

Did you tag yourself? 
 yes:    11 
 no:    16 
n.n.:    2 

yes:    6 
 no:    21 
n.n.:    2 

Table 12. Survey data from field experiments 

4.4.3.3 Field experiments – discussion sessions and survey free text feedback 

Overall people tagging has been regarded as positive and useful. People enjoyed the experiments and 
stated that “it was fun”.  

They appreciated reflecting about others’ interests and competencies: “tagging people forces you to think 
about what you actually know about others”. They liked “to learn about others” and “to get new insights” 
in this way, in particular about people they are not so much in contact with. With the tags it was possible 
to get a quick overview and to see who works in the same area as oneself or has similar, also non-work 
related, interests. The participants expressed the wish to have tool support that facilitates finding similar 
people or comparing people based on their tags. Concerning individual reflection, the participants enjoyed 
to see how others perceive them and what they associate them with.  

It was stated that with single words a description is possible and that the tags “converge to the right 
results”. However, the participants also complained that tags are sometimes not expressive enough or 
misleading. They indicated that having more context and semantic information would be desirable. It 
happened that different tags were used for the same concept even on the same poster (e.g. use of both 
“Personal Knowledge Management” and its acronym “PKM”). The seed list was recognised only rarely 
as it was not integrated into the actual tagging process - the participants forgot about the list while 
tagging. The participants wished to have auto completion and suggestion support with more “semantics” 
during the tagging process.  
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Another issue the participants raised was the difficulty to start tagging from scratch with a blank sheet. 
Here again the participants asked for support functionalities or seeding, e.g. everyone tags oneself at first. 
On the other hand, another group of people stated that seeing the already assigned tags biased them 
towards confirming these tags instead of adding new ones. 

In total the participants enjoyed people tagging as a social activity, i.e. walking around, meeting other 
participants in front of the posters and jointly reflecting about skills, competencies and (non-work related) 
interests.   

At the same time, however, the joint reflection and discussion about other persons was also perceived as 
negative because it resulted in “talking about” instead of “talking with” people. This was particularly 
problematic in FE II where due to the missing introduction of people tagging some serious social issues 
arose.  In FE II, a small number of participants saw people tagging as an intrusion into their privacy – 
they objected in particular to off-topic (non-work related) tags and to a small number of slightly offending 
tags. Interestingly even tags not seen as problematic by both taggers and taggees caused problems when 
read by people lacking the context needed to understand them in the playful way they were intended.  

FE II has shown that it is very important to clearly communicate the purpose of people tagging, i.e. what 
it is intended for and why it is used and what happens with the data afterwards. It should be decided and 
communicated beforehand how to handle off-topic tags in general and that (even slightly) offending tags 
are not allowed.  

Some participants of FE II also perceived the (partial) anonymity of tagging, i.e. that it was generally 
untraceable who tagged whom, as negative and as one reason for the high number of non-work related 
tags.  

The general fear of transparency also arose as an important issue. The participants asked for more control 
over the tags assigned to them, i.e. that they should be able to decide which tags are publicly visible and 
which not. Some participants also asked for the possibility of opting out of people tagging altogether to 
indicate that they do not want to be tagged, to display only self given tags (with only them being able to 
see tags by other people) or to disable tags from other people.  

4.4.3.4 Application Scenarios 

In general, people tagging for collaborative competence management aims to demonstrate how 

• tagging on people can be done 

• tags can feed into competencies and organisational competency catalogues 

• reflection and awareness building among the participants about each others’ topics, interests, 
competencies etc. are supported 

• reflection on organisational competencies is supported 

• competence profiles can be complemented by collective assessment 

• finding similar people or people for a specific topic can be supported. 

4.4.4 Application Requirements 

Name  Description  Relevant 
for 

Find  similar 
people 

The  system  should  facilitate  finding  people  with  similar 
interests, competencies or work areas in an easy way based 
on the assigned tags. 

UC II.2 

Compare people   The  system  should  facilitate  comparing  people  based  on 
their assigned tags in an easy way. 

UC II.2 
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Semantic 
annotation 
support 

During  the  tagging process,  the system should support  the 
users with semantic auto completion and suggestions. 

UC II.2 

Pre‐filling 
profiles 

The profiles of the users should be pre‐filled, e.g. with self‐
assigned tags. 

UC II.2 

Personalise 
tagging options 

It  should  be  possible  to  hide  or  disclose  already  assigned 
tags when tagging someone. 

UC II.2 

Tag  visibility 
control 

The users should be able  to decide which  tags are publicly 
visible and which not. They should be able to  indicate that 
they don’t want to be tagged, to display only self given tags 
(with only them being able to see tags by other people) or 
to disable tags from other people. 

UC II.2 

Tag  policy 
enforcement 

The  system  should  support  the  enforcement  of  the  tag 
policy, i.e. automatic detection, marking, notification etc. of 
black list (offending) tags 

UC II.2 

Providing  seed 
competence 
ontology 

The  system  should  provide  a  seed  competence  ontology 
that can be used for tagging people 

UC II.2 

Table 13. Requirements from People Tagging design study 

4.4.5 Discussion and Outlook  

This design study has shown that it is possible to retrieve competencies from tags and that it supports 
reflection about individual and organisational competencies. However, the design study also identified 
important societal and privacy issues that must be addressed. Addressing these issues must be done both 
with respect to the introduction process and tag visibility controls.  

In particular the second field experiment has shown that the proper introduction and communication of 
purpose is one of the most important issues. Therefore a methodology for introducing and implementing 
people tagging should be elaborated and further research on organisational and social constraints related 
to culture and atmosphere as well as on implications of people tagging is necessary.  

The other important question was the fear of transparency and the needs of people to control the tags that 
are visible on their profile. Further investigation is needed into the question of what would be the 
appropriate instrument to tackle this.  

Further open questions that have to be investigated are how people can be motivated to continuously tag 
each other (and not only once) in order to keep the profiles up to date and if the assigned tags can age, e.g. 
because they represent topics that are not practiced anymore. 

Some of the experiences related to tool support, like auto completion support, were directly integrated 
into the software development process. The next step would be to test the prototype with the participants 
and the data of the field experiments as seed.  

4.5 Conclusions 

The design studies presented in this section provide valuable empirical data for the further development 
of the OLME concept: as mentioned in the introduction, they cover many of the most important aspects of 
the concept. 

As the studies described in the previous sections have shown, user feedback has resulted in both 
functional and non-functional requirements (also presented here) which will be further analysed and 
consolidated – together with data from the ethnographic studies – below in section 5 and thus will lead to 
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a specification of services within the general framework of the OLME concept’s service classes (see 
section 6). 

More precisely, the application scenarios that were identified during the design studies served as the basis 
for the specification of use cases (see Appendix C), which were then enriched with experiences from 
ethnographic studies by considering personas and the likely needs of these in the given scenarios. 

The studies also gave some very concrete hints as to potential further developments of the tools involved. 
For instance, integration opportunities were discovered between OLMEntor and Kasimir and between 
SOBOLEO and Semantic Media Wiki, respectively. More details on planned further design study-related 
steps can be found in section 8. 
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5  Organisational requirements  
In order to identify the requirements for the OLME three different approaches have been chosen.  

• To define general conditions for organisational knowledge maturing, acknowledged work on 
organisational learning has been advanced to a Knowledge Maturing Dimension Framework 
(KMDF).  

• To get application partner’s requirements design studies and ethnographical studies have been 
conducted.  

In this chapter first general preconditions for organisational knowledge maturing are discussed, describing 
the use of the KMDF for assessing the status quo of knowledge management (as starting point for 
maturing). Meanwhile an approach to support knowledge maturing planning is introduced (chapter 5.1).  

In the second part of this chapter the generally admitted requirements from design and ethnographic 
studies are illustrated (chapter 5.2), followed by specific requirements derived from design study 
feedback (chapter 5.3). 

5.1 General preconditions for organisational knowledge maturing  

Before services for knowledge maturing can be defined and potentials of these services assessed, general 
questions like the following have to be answered: 'Do we know what we know?’, ‘Where do we stand 
with regard to knowledge availability, use and learning?’, ‘How can we measure the status quo?’, ‘How 
can we support and improve knowledge maturing?’, ‘How can we measure the improvement?’, ‘What are 
appropriate learning methods for our company?’, and ‘Which methods and tools can be applied in our 
environment?’  

The answers to these questions depend on a variety of influencing factors, ranging from soft factors like 
'trust' to hard factors like 'documentation'. A lot of research is dedicated to a proper treatment of implicit 
knowledge in a company (e.g. the KMDL approach from Gronau and Fröming (2006), where knowledge 
transformation processes in a business process context are investigated), but comparably little research 
deals with sophisticated concepts for maturing existing explicit knowledge. In addition, explicit 
knowledge (i.e. documented knowledge) in any form can be regarded as a good starting point for 
assessing organisational knowledge and its maturing.  

For MATURE, a multi-dimensional framework has been developed to assess the status quo and potentials 
for knowledge maturing in an organisation7. At present, the framework distinguishes six dimensions 
dedicated to measuring explicit knowledge only. However, it would be no problem to add further 
dimensions if appropriate. The current dimensions of knowledge potentials are:  

• maturity of knowledge management  

• knowledge usage  

• availability of information  

• maturity of knowledge organisation  

• information management  

• conciseness of knowledge  

For each dimension we defined various levels of maturity. The order of the introduced dimensions is of 
no importance.  

                                                      
7 The framework has been presented at the KM2009 in Solothurn (Brun, R. et. al. 2008). 
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Figure 14: Dimensions of knowledge potentials 

5.1.1 Maturity of Knowledge Management  

The maturity of knowledge management is related to the quality of knowledge processes and 
knowledge organisation. A possible distinction of maturity levels is defined by the KMMM 
(Knowledge Management Maturity Model) which was developed by Siemens (Choi et al., 2008) 
[KM08] and is a methodology for systematically analysing, measuring, and developing 
knowledge management. The model was developed on the basis of the CMMI maturity model 
[CM08] and consists of three components: analysis model, development model, and auditing 
process. The development model consists of five maturity levels for knowledge management. 
The five maturity levels are organised on top of each other and defined as follows:  

1. Initial – Knowledge management is not organised in a structured way.  

2. Repeatable – Pilot projects and single, isolated activities are performed and labelled with 
"knowledge management".  

3. Defined – At this level, stable and "practiced" activities exist which have proven to be effective.  

4. Managed – Knowledge use is integrated into business activities organisation-wide. The success 
of knowledge management is systematically measured.  

5. Optimising – A stable and robust continuous improvement plan for knowledge management is 
implemented.  
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5.1.2 Knowledge usage  

The knowledge usage dimension assesses the integration of knowledge management activities into the 
operational work. This dimension corresponds to the integration of process and knowledge management 
which is the main focus of process-oriented knowledge management (Schmidt, 2005; Maier and Schmidt, 
2007). Here we can distinguish the following levels:  

1. General-purpose storage and retrieval: At the lowest level there is no integration of knowledge 
management with the daily work processes. Finding relevant knowledge is supported by general-
purpose search engines. In order to share information, users can use email and collaboration tools 
that are not integrated in the working environment.  

2. Fixed link between processes and information objects: At the second level, there are explicit links 
between application environments and information objects. This is similar to context-sensitive help 
systems. In application systems there may be links to relevant websites from the user interface. In the 
context of business process management this level is satisfied by process modeling tools which add 
concrete document models like checklists or forms to process activities  

3. Context-dependent knowledge retrieval: At this level, there is context-specific support for finding 
relevant knowledge and information. As an example, consider search forms with predefined 
attributes. For example, to search for similar cases in the context of health insurance underwriting, 
search criteria might be the gender and age of the person and the disease, while in the context of 
claim processing the disease and the volume of the claim are search criteria.  

4. Context-dependent, automated knowledge provision: This level extends the context-dependent 
knowledge retrieval by presenting context-sensitively selected information sources to a user 
accomplishing knowledge-intensive tasks in a business process. This means that the system has 
access to the application data. In the example of health insurance underwriting, the system could 
present all regulation and previous cases that are similar to the current one.  

5. User-specific and context-adapted knowledge assistance: The highest level in this dimension would 
be reached if the knowledge provision would adapt to the user. Using again the example of health 
insurance underwriting, the system would take into account the level of expertise of the user and also 
would rank the cases depending on previous instances of knowledge access. For example, new 
information would be ranked higher than the information that the user had read in previous situations.  

5.1.3 Information Availability  

The dimension of Information Availability comprises five levels. Each level builds upon the previous 
one:  

1. Explicit documentation: Documentation can be done in any manner (e.g. unstructured text, video, 
and audio).  

2. Transparency: To reach the next level it has to be made transparent where the knowledge is 
stored. Transparency is given when the storage place of all business relevant information is made 
explicit and well known.  

3. Accessibility: To reach the level of accessibility the business relevant information can be accessed 
directly e.g. via intranet portals.  

4. Integrated Information (unified metadata): The integration of heterogeneous information sources 
requires the definition of a common data model or unified metadata.  

5. Automated Metadata Generation: Generating metadata automatically unburdens the knowledge 
worker and decreases the failure rate.  
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5.1.4 Maturity of Knowledge Organisation  

Knowledge organisation deals with (1) building and modeling systems of concepts as well as (2) their 
mapping to subjects of reality. Methods for knowledge organisation can be arranged in a spectrum with 
increased semantics.  

1. Keywords: On the lowest level, there is a controlled vocabulary of keywords that can be assigned 
to an information asset.  

2. Categories: On the next level, the knowledge organisation is a flat classification that consists of a 
set of categories.  

3. Taxonomy: A taxonomy is a classification system, in which the categories are organised in form 
of a hierarchy.  

4. Thesaurus: A thesaurus extends the semantics of a taxonomy by a predefined set of additional 
non-hierarchical relationships. In particular these are synonymies and related term relationships.  

5. Ontology: An ontology further extends the semantic expressiveness by allowing to define 
concepts and instances as well as any kind of relationship between concepts and instances.  

5.1.5 Information Management  

The dimension of information management considers the structure, security, redundancy, integrity on 
conflict resolving of information and classifies five constructive levels.  

1. Structure: An organization can be situated on this level if a defined structure for managing 
information exists, supported by information systems.  

2. Information security: Based on structured information, data has to be secured against unwanted 
manipulation. The key issues of information security are defined in the ISO 27001 Information 
Security standard.  

3. Controlled redundancy: An advantage of controlled redundancy is the increased availability of 
data and more efficient read access to data.  

4. Integrity constraints: Integrity handles the validity, but also the correctness and completeness of 
data. During all of these phases, integrity must be considered by implementing appropriate 
constraints.  

5. Conflict solving and continuous proactive development: This last level can be regarded as an 
iterative process which continuously improves the information management by adapting to the 
changing environment and be improved with proactive activities. Additionally it can contain rules 
to suggest how to deal with constraint violations.  

5.1.6 Conciseness of Knowledge (Quality of Content)  

Another dimension for measuring the maturity of knowledge is the conciseness of knowledge. Here the 
quality of content and an adequate representation are investigated. There exists no standardised 
description scheme for conciseness of knowledge in the literature. A valuable source which is appropriate 
for our purpose is the list of criteria for measuring the information quality given by the DGIQ. Our 
approach was to select the following eleven criteria in order to assess the quality of content:  

• Appropriate Amount: The amount of information satisfies the predefined requirements.  
• Believability: validated information sources  
• Completeness: Information is complete for adequately performing a process step or task.  
• Concise representation: The relevant information is provided in an adequate and easy-to-handle 

format.  
• Consistent representation: The same information is always presented in the same way.  
• Ease of manipulation: The effort for changing and adapting information is manageable.  
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• Unambiguous Interpretability: There is a clear interpretation what to do for the information 
provided, given a fairly equal level of understanding of the targeted audience.  

• Objectivity: Information is value-free and based on facts.  
• Reputation of Source: The source of information and the processing system are highly reliable.  
• Timeliness: The information provided is up-to-date.  
• Understandability: Information is easy to understand by the targeted audience and can be applied 

in the business context.  

If quantitative measurement is required, each criterion can be assessed on a discrete scale 1 - 5.  

5.1.7 Evaluating organisational capacities 

There are 3 levels of abstraction which are relevant for organisational capacities.  

1. Organisational actions: here, the organisation’s capacities are actually applied resulting in 
successful or unsuccessful action.  

2. Learning and primary maturing: here, the organisation’s capacities/knowledge are acquired or 
improved.  

3. Knowledge management (secondary maturing): on this level, the way in which learning and 
maturing takes place is analysed and improved.  

It should be noted here that most services for knowledge maturing that will be developed as part of the 
OLME will apply to primary maturing: they aim at acquiring or improving an organisation’s capacities. 
However, there may be some services that can be seen to improve secondary maturing, i.e. they have the 
character of a meta service that helps improve other services.  

Mainly, however, the third level is to be thought of as one analysing the quality of organisational 
knowledge management including (among many other things) OLME services. As a principled approach 
to such analysis, we propose to apply the multidimensional framework that was introduced above.  

We will show how this framework can be used to assess an organisation’s status quo of knowledge 
management and how learning methods can be applied to improve and measure knowledge maturing. The 
introduced framework supports the assessment but is not limited to the introduced dimensions and their 
levels. The framework can and should be tailored to organisations’ needs. If for example the dimension 
‘information management’ is not of interest but cultural aspects and policies are, the dimensions should 
be changed accordingly. For the time being the KMDF is limited to assess explicit knowledge. It is 
intended to give it full particulars over the course of the MATURE project and further dimensions (e.g. 
regarding implicit knowledge) could be investigated, if appropriate. 

5.1.8 Assessing the Status Quo of Knowledge Management in an Organisation 

In order to assess the status quo of knowledge management in an organisation, the multi-dimensional 
framework can be used. Regardless of whether we are looking at the maturity of the whole organisation, 
an organisational unit, all knowledge objects, or only those for a certain topic, each of the dimensions can 
be evaluated. In order to give a first proof of concept, we assessed the MATURE project even though we 
are aware that a cross-organisational (research) project has specific characteristics not explicitly 
addressed here. The assessment was conducted in the first week of February, 2009. 
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Figure 15: Status Quo of Knowledge Maturing in the MATURE project  

 

Figure 9 shows how the Knowledge Maturing Dimension Framework can be used to illustrate the level of 
maturity with respect to a certain objective: for the given example ‘how mature is the knowledge 
management of the MATURE project’? 

(1) Starting with the ‘knowledge usage’ dimension the integration of knowledge management 
activities into the operational work is assessed (cf. section 5.1.2.). In order to reach the lowest 
level of maturity, it is sufficient that finding relevant knowledge is supported by general-purpose 
search engines, information is exchanged via email or using a collaboration tool. That level is 
given as e-mail exchange is well established in the team, collaboration tools are used for remote 
conferences and all information can be retrieved using the project’s wiki. 

(2) Assessing the ‘availability of information’ shows that level 3 of maturity is reached for this 
dimension as all ‘(project) relevant information can be accessed directly e.g. via the intranet 
portal’ (cf. section 5.1.3). All MATURE project information is available within the wiki.  

(3) Checking on the dimension of ‘maturity of knowledge organisation’ (cf. section 5.1.4) it must 
be stated that up to now there is only a weak conceptual structure of the project knowledge 
repository, basically the organisation of the project’s Wiki. 

(4) Looking at the dimension of ‘information management’ (cf. section 5.1.5) considering structure 
and security it can be said that level two is reached. That means that (project) information is 
structured (in the project Wiki) and its access is protected by a login. 

Statements in the periodically conducted project survey (‘what do you think about the MATURE project 
infrastructure’) reflect the results of the assessment of the dimensions 2 to 4. 

(5) In the dimension of ‘conciseness of knowledge’ (cf. section 5.1.6), the following criteria are 
evaluated: 

• Appropriate Amount: rate 5 (the amount of information satisfies the project’s requirements) 
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• Believability: rate 5 (all information is validated by project members.) 

• Completeness: rate 5 (information is complete for adequately performing a certain task.)  

• Concise representation: rate 2 (the relevant information is provided in an adequate and easy-
to-handle format.) 

• Consistent representation: rate 2 (the same information, e.g. the documentation of an idea, is 
presented in different ways and a lot of information is in the state of development and still has 
to be consolidated.) 

• Ease of manipulation:  rate 3 (the effort for changing and adapting information using a Wiki 
and SVN is not very convenient.) 

• Unambiguous interpretability:  rate 4 (there is a clear interpretation of what to do for the 
information provided.) 

• Objectivity: rate 5 (information is value-free and based on facts.) 

• Reputation of Source: rate 5 (the source of information and the processing system are highly 
reliable.) 

• Timeliness: rate 5 (the information provided is up-to-date.) 

• Understandability: rate 2 (the information is easy to understand by the targeted audience with 
respect to the consortium’s members but not by the associate partners, especially the 
application partners.)  

The overall conciseness of knowledge has an average weight of about 3. 

(6) The last dimension to be evaluated is the ‘maturity of knowledge management’ (cf. section 
5.1.1) where an initial level is reached by organising the (project) knowledge in a structured way 
(within the project Wiki). 

Based on the evaluation of the status quo, weaknesses and strengths can be identified and maturing goals 
and strategies can be defined. In order to reach the goals, methods of organisational learning can be 
applied to figure out how the level of one or more dimensions can be improved. We are aware that at the 
moment the use of the Knowledge Maturing Dimension Framework is just a rough self-assessment while 
for an in depth analysis it falls too short.  

The self-assessment for the project together with the conducted project surveys (where the current 
situation was seen as good to very good) has shown that in the interpretation of the results, we need to 
take into account contextual factors that determine the appropriateness of higher levels in the different 
dimensions. This challenges the so far implicit assumption that the higher the rating in a dimension is, the 
higher the maturing of knowledge management. Under certain circumstances it could be better (or more 
appropriate) to keep a lower level, for example in the dimension of ‘knowledge usage’ in order not to 
peril the agile project management procedure.  

The results of this assessment are nonetheless being fed into the continuous improvement process of 
MATURE project management where regular surveys have also been conducted about the quality of the 
collaboration as such and the supporting infrastructure. The structured approach presented in this section 
already sparked concrete discussions about appropriate measures to further improve it, mediated by the 
needs of project participants. 

As the framework is detailed during the MATURE project the assessment will be repeated. In parallel it is 
intended to be a proof of concept in a student project to be carried out in a Swiss SME.  

5.1.9 Improving Prerequisites for Knowledge Maturing Using Organisational Learning 
Methods 

To improve the organizational prerequisites for knowledge maturing according to the presented 
framework, various methods of organisational learning are available differing in input, output, and 
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stakeholders, ranging from very simple to more complicated ones. A collection among the various 
methods for organisational learning (OL for short), like Individual Feedback, Buddy System, Story 
Telling, Lessons Learned, etc. are listed in the table below.  

 

Figure 16: Different methods of OL and affected stakeholders8 

Figure 16 depicts the various methods of OL and who will be affected. 

A template based on OL method description is introduced, providing decision support as to which OL 
method is appropriate at a specific dimension and level. There are three main decision support indicators: 

 
1. Who will be affected: This shows who (individuals, groups, or organisations) will be affected 

by an OL-method. 
 

2. OL process support: This shows how an OL method supports the four OL processes. These are: 
a. Knowledge acquisition: Through the acquisition of knowledge, the organisation is able 

to learn. 
b. Information distribution: The distribution of information is a process where 

information is directly shared amongst units and employees. 
c. Information interpretation: Received information must be interpreted. Individuals have 

different background and knowledge and therefore might interpret the information in 
different ways. 

d. Organisational memory: Knowledge has to be stored in repositories for future use. 
 

3. Types of learning: This shows how an OL method is adequate for which type of learning. The 
types of learning are introduced by (Argyris & Schoen, 1978) as the detection of errors. These 
are: 

a. Single-loop learning (adaptive learning): Single-loop learning occurs when errors are 
corrected and detected within a given set of governing variables like policies and goals. 

b. Double-loop learning (shift / generative / proactive learning): Double-loop learning 
occurs when additionally of detecting and correcting errors, norms and policies will be 
adapted and improved. 

c. Deutero learning (learning how to learn / transformative learning): Deutero learning 
occurs when double-loop learning and single-loop learning are intended or under 
revision. 

                                                      
8 The work on the framework was supported with a master student project at the FHNW (Martin & Brun, 2008) 
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Further, the template provides attributes which have to be described for every method used in OL. The 
description shall help to group the different methods, to show the relationship between them and how, 
why and where to use them. This description is based on the ETIVOX (Entry criteria - Tasks - Inputs - 
Validations - Outputs - Exit Criteria) approach for process modeling.  

OL methods can support the maturing process in a specific level on a specific dimension. The following 
figure shows, on the left-hand side, an example of a possible path of using OL methods. Not every OL 
method can be used at every level of enterprise knowledge maturing. The mentioned method template 
supports the method selection process. As we see in the exemplary OL-path on the right-hand side of the 
figure, it is possible to use more than one method at a specific level. It could also be the case that a 
selected method has a precondition that another method has to deliver as input in advance. The templates 
can be modified according to an organisation’s specific requirements.   
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Figure 17: Example of using OL methods on a specific dimension 

5.1.10  Adapting Organisational Learning Methods to Enterprise Knowledge Maturing 

An example of how OL methods can be adapted to enterprise knowledge maturing (EKM) and evaluation 
lifecycle is introduced in Figure 17. The lifecycle has six phases: 

• Evaluate status quo: In this phase the maturity of the whole organisation, an organisational unit, 
all knowledge objects, or only a certain topic can be evaluated along each of the dimensions as 
explained in section 5.1.8 (Assessing the Status Quo of Knowledge Management in an 
Organisation). 

• Identify dimensions of improvement: Based on the status quo evaluation, weaknesses and 
strengths can be identified and maturing goals (dimensions) and strategies can be defined. As 
depicted in the Knowledge Maturing Dimension Framework (cf. Figure 14), room for 
improvement can be identified, e.g. in the dimensions of ‘maturity of knowledge management’ 
and ‘maturity of knowledge organisation’. 
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• Define OL method path: Thanks to the above mentioned OL templates, an OL method path can 
be defined to reach a maturing goal as explained in Section 5.1.9 (Improving Knowledge 
Maturity Using Organisational Learning Methods) and shown in Figure 17. 

• Apply OL method to a certain dimension: In order to improve the maturity dimension, 
appropriate methods are chosen in the previous phase, inter alia, e.g. the Open Space method. 
Applying the Open Space method, possibilities of improvement can be identified to address, e.g. 

o what tools can be used, 

o what standards are available, 

o what requirements have to be considered, 

o what OL  services are needed, etc. 

• Develop supporting knowledge maturing services: The next step is then to take the identified 
actions or develop the supporting knowledge maturing services. As aforementioned, only 
performing the method will not automatically imply to reach the next level. It depends on several 
factors like the status before and the correct application of the method among others. 

• Implement knowledge maturing services: In this phase the aforementioned developed 
knowledge maturing services will be implemented. 
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Figure 18: The KMDF Evaluation Cycle 

The procedure described above is a proposal that will be proved during the course of the MATURE 
project as it is intended to do with Knowledge Maturing Dimension Framework. 
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5.2 Consolidated requirements from design and ethnographic studies 

In the following, we will present user requirements derived from both design and ethnographic studies. 
The general categorisation of these functional requirements is based on the service classes defined in the 
OLME concept in section 3.  The empirical data from design and ethnographic studies were used to 
enrich the general OLME framework so that – overall – this section links the top-down requirements from 
the OLME concept with the bottom-up requirements from design and ethnographic studies. 

As to the empirical data collected in these two studies, these were developed into use cases which were in 
turn consolidated into user requirements. However, other sources like knowledge maturing cases (see 
D1.1) were also considered for requirement specification. These are referenced using PI.XXX.S where 
‘PI’ stands for process instance, ‘XXX’ for the MATURE partner who conducted the corresponding 
ethnographic study, and ‘S’ for the step of the process instance that is referenced. One can find the 
process instances (knowledge maturing cases) in D1.1. 

Please note that a project-wide summary of requirements is in D6.1 as well as the overall approach to 
eliciting requirements. Here, we present a version of requirements that is specifically tailored to the 
organisational level (i.e. targeted for the purpose of defining OLME services). 

5.2.1 Information supply 

This section describes requirements related to the needs of users/employees to be provided with 
information relevant to their work. On the one hand, this includes the needs for individuals to gain an 
overview over organisational structures and knowledge artefacts so that they are supported in making 
decisions about organisational actions. On the other hand, information has to be pushed towards users in 
order to make them aware of anything that can make them work more efficiently. 

5.2.1.1 Information pull 

Code  Name  Description  Source 

ORI.1  Information pull  Getting an overview: organisational members – 
especially managers, but also employees in many other 
positions – need to be enabled to get an overview of 
the organisational knowledge base, including contents, 
processes, and semantics, bridging across different 
sources of information and being displayed in a unified 
way. This can support important decisions regarding 
organisational actions: the organisation needs to be 
able to determine (actively) whether it has the 
required capacities for performing a certain action 
(such as developing a new product). The overview can 
also enable “targeted maturing activities” that result 
in, e.g. improved documentation (which can be 
achieved by monitoring feedback by documentation 
"consumers" and its relative importance), refined 
process models, etc. Apart from knowledge artefacts, it 
should also be possible to get an overview on people 
who are knowledgeable in a certain area. 

UC  I.4,  UC 
V.3. UC I.2, 
PI.UIBK.2, 
PI.CIMNE.
2.4, 
PI.CIMNE.
2.2 

Table 14. Requirements regarding information pull
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5.2.1.2 Information push 

 

Code  Name  Description  Source 

ORIII.1  Awareness of 
changes 

In  order  for  an  organisation  to  work  efficiently  and 
react quickly to new challenges, all employees must be 
made  aware  of  changes  in  the  organisational 
knowledge base  that are  relevant  to  them. This must 
happen  in a way that  is well targeted so that  it avoids 
information overload. 

UC III.1, 
UC III.2,  
UC V.7 

ORI.2  Process support  Users should be provided with all kinds of extra 
relevant information during process execution. This 
should include relevant contents, but also soft process 
knowledge (created in a collaborative way) in 
situations where a process model does not cover all 
steps that need to be taken to fulfil a certain task. In 
other words, the system should provide artefacts to 
support the flexible and adaptive execution of 
processes that does not fail when a process model is 
incomplete or not available at all. 

UC I.6, 

UC V.8 

ORI.3  Reduce the period 
of vocational 
adjustment 

Learning  goals,  relevant  knowledge  artefacts  can  be 
provided  automatically  according  to  the  tasks  a 
probationer has to do. It also provides support for the 
learning and development of practitioners 

UC I.5 
UC V.8 

ORII.1  Enable community 
discussions 

provide users with information of other employees 
that might be interested in a certain topic so that the 
employee can invite them to a discussion that will 
establish a common understanding of the topic in the 
community. That could also be supported by 
suggesting related tasks like setting up a meeting for 
discussions or building a working group. 

UC  II.1, UC 
II.4, UC I.1 

ORI.4  Case support  Cases similar to the one to be worked on are provided 
automatically. 

UC I.6 

Table 15. Requirements regarding information push 

 

5.2.2 Collaborative integration of knowledge artefacts 

While metadata associated with artefacts and well-structured information sources are valuable for 
efficient access to information and thus for organisational learning and maturing, it is often time-
consuming and tedious to create the necessary annotations and structures. Hence, users must be supported 
in these activities by making appropriate suggestions, lowering barriers (e.g. in the form of improved 
usability), and providing the right incentives. 
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Code  Name  Description  Source 
ORIV.1  Annotation  The easy provision of metadata for knowledge 

artefacts should be supported by user‐friendly 
interfaces and making appropriate suggestions where 
possible. 

UC IV.2 

ORV.1  Gardening  combine visualisations of structures with user‐friendly 
ways of changing these structures so that barriers for 
making these changes are reduced; allow for 
collaborative gardening by including means for 
negotiation of meaning (see OR4.3 below) 

UC V.4,  
UC V.5,  
UC V.6,  
UC I.2 

ORIV.2  Combining  support users in aggregating and summarising inputs 
from various sources by suggesting, e.g. alignments 
between artefacts (e.g. documents) and parts of a 
template (e.g. a report) where these artefacts fit in 

UC I.2,  
UC IV.3, 
PI.CIMNE.3

Table 16. Requirements regarding integration 

5.2.3 Collaborative refinement of artefacts 

Although organisations often have quality standards for certain types of artefacts, it is not always easy to 
meet these. Employees should be supported in the following ways: 
 
Code  Name  Description  Source 
ORV.2  Keeping artefacts 

up‐to‐date 
Keeping knowledge artefacts up‐to‐date by making 
users aware of situations where some important 
artefacts could be outdated 

UC V.7,  
UC IV.3 

ORIV.3  Enhance work 
experience 

Supporting the collaborative enhancement and/or 
formalisation of information on collected work 
experience (i.e. process knowledge), e.g. recording and 
describing resources that were used for fulfilling a 
certain task; enabling users to add and manage this 
information within workflow‐generated tasks so that a 
connection to the more informal and flexible world of 
ad hoc processes is possible from within formally 
modelled workflows 

UC IV.5, 
PI.UIBK.23 

ORII.2  Competence 
management 

Improving competence management by offering easy‐
to‐use means for recording and sharing information on 
their colleagues’ expertise 

UC II.2, 
PI.UIBK.2.2

ORIV.4  Automatically 
create knowledge 
artefacts 

The ability to run/create reports fully automatically e.g. 
based on user‐defined templates and ‘tagged content’ 
(e.g. a chapter or a graphic).  

UC IV.3 

Table 17. Requirements regarding refinement 
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5.2.4 Publishing created artefacts 

We need to ensure that work of individuals on knowledge artefacts becomes visible to others for whom 
that work is relevant. 
 

Code  Name  Description  Source 
ORIV.5  Dissemination  Users need to be supported in pushing the results of 

their work towards those who may need them. This can 
be done e.g. by supporting the creation of proper 
metadata and by ensuring that “consumers” can 
express their information needs and give feedback to 
the “providers”. 

UC IV.8, 
PI.UIBK.11

Table 18. Requirements regarding publishing of artefacts 

5.2.5 Negotiation of changes 

Employees need to be able to share and discuss new ideas and maturing activities with others so that they 
can get feedback and help. From the organisation’s point of view, negotiation of changes is necessary for 
new ideas to become widely accepted and finally implemented. 
 
Code  Name  Description  Source 

ORIV.6  Giving feedback  Employees (but maybe also external persons like 
customers) need to be able to rate contributions of 
others so that these can react accordingly. 

UC IV.6,  
UC I.2 
PI.UPB.11 

ORII.3  Collaboratively 
working on a topic 

We need to enable users to jointly develop a topic of 
common interest. 

UC II.4 

ORII.4  Negotiating 
meaning 

enabling users to agree on a shared terminology, e.g. by 
discussing changes/updates to the shared terminology 
base or ontology 

UC II.6 
UC V.6 

ORIV.7  Support 
probationers 

Expert staff can comment on tasks or knowledge 
artefacts of probationers. 

UC IV.6, 
UC IV.8 

Table 19. Requirements regarding negotiation 

 

5.3 Specific requirements from design study feedback 

In addition to user requirements regarding desired functionalities of an organisational learning and 
maturing environment, there was also more specific feedback from participants of design studies 
regarding requirements for the systems presented therein (see sections 4.1.4, 4.2.4, 4.3.4 and 4.4.4). Here, 
we present a consolidated version that reflects general requirements valid across design studies. 

 

Code  Name  Description  Sour
ce 

ORDS1  Interoperability 

 

The MATURE system should be able to interact with all kinds of 
other systems such as information sources (databases), desktop 
applications and collaboration tools. It should be easy to import 
information from other systems into the MATURE knowledge 
base and into MATURE tools and services. 

DS1, 
DS7, 
DS5 
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Code  Name  Description  Sour
ce 

ORDS2  Usability  

 

• Pre‐filling: All MATURE tools that operate on 
organisational data (especially contact data of 
employees) should have access to the relevant data in 
the knowledge base and thus be pre‐filled. This also 
holds for competence profiles of employees etc. 

• Autocompletion: When users do tagging or annotation, 
the system should offer autocompletion support 

• Summaries: Content items should have a summary so 
that no user has to read through them completely. 
Summaries can be used to enhance presentation of 
search results and visualisations. 

• Clear and concise to enable understanding 

 

DS7, 
DS8 

 

 

 

DS8 

 

 

DS1 

 

 

DS5 

ORDS3  Accessibility  Clients should be able to access the system so that they can 
“help themselves” to relevant information and use the MATURE 
services. This “client‐openness” also applies to task handling. In 
addition, in certain situations, clients should be enabled to give 
feedback on the organisation's products or services via a 
communication channel that is centrally controlled by the 
organisation (e.g. a Wiki). That feedback can be a valuable 
resource for maturing the corresponding knowledge within the 
organisation. 

DS1, 
DS5 

ORDS4  Personalisation  Visual adaptation of the system can be necessary depending on 
individual preferences and learning styles. 

DS1, 
DS7, 
DS5 

ORDS5  Security and 
privacy 

Data should be protected and users must be enabled to control 
which parts of their contribution should be publicly visible and 
which shouldn’t. 

DS5, 
DS8 

ORDS6  Information 
awareness 

 

 

• Case support: When working on cases, users should be 
guided by system suggestions regarding similar past 
cases, learning goals, relevant knowledge artefacts and a 
clear protocol and procedure to follow 

• Accuracy control: The system should automatically 
remind creators of artefacts to keep those up‐to‐date 
and make them aware of similar and related information 
in the system 

• Awareness for collaboration: The user should be able to 
see immediately who is online and who is not. This 
information could ‘pop up’ when new users log in to the 
system. 

• Find similar people: The system should facilitate finding 
people with similar interests, competencies or work 

 

DS5     

 

 

 

DS1 

 

 

DS1 
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Code  Name  Description  Sour
ce 

areas in an easy way based on the assigned tags. It 
should also allow to compare people based on assigned 
tags 

• Ranking by with usage frequency and ratings: The system 
should be able to recognise artefacts which are 
consulted more often and present these first e.g. in 
search results. This could be supported by using a rating 
system. 

 

DS8 

 

 

 

DS1 

ORDS7  Flexibility  Processes must be flexible enough to support knowledge 
intensive tasks, that is for example allowing handling unexpected 
tasks, e.g. through the use of pattern‐based task management. 
On the other hand, it should be possible to translate (important) 
ad hoc tasks and patterns into proper process models. 

DS7, 
DS5 

Table 20. Non‐functional requirements 

 

5.4 Conclusion  

Specification of system requirements is difficult especially in research projects as business users are 
asked to specify their needs for an application far away from their daily working environment. 

The three-fold approach, firstly finding a method to assess the status quo of organisational learning as a 
starting point and secondly getting and specifying users’ requirements using design and ethnographic 
studies has turned out helpful. With this different perspectives could be considered with respect to how 
knowledge maturing can be evaluated in general and how requirement specification can be done without 
putting too much effort on the users’ side. Whereas the ethnographic studies are completed further work 
will be done related to the Knowledge Maturing Dimension Framework and the design studies. The 
KMDF will be detailed and its concept proved - amongst other practice – assessing the application 
partners’ status quo of organisational learning. 

Also the concept of using design studies to get, respectively now detail, application partners’ 
requirements will be further pursued.  
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6  Service groups description 
The purpose of the services that are described in the following is to support people in engaging with 
knowledge maturing activities on an organisational level. The structure of this chapter is based on the five 
service classes introduced in chapter 3, i.e. subdivided according to these service groups. In order to 
arrive at the high-level service specifications presented in the subsections corresponding to these service 
groups, the analysis of user requirements as presented in the previous chapter has been paired with 
general MATURE concepts (such as the principle of guidance) and an analysis of existing services. Each 
service description contains references to the user requirements it satisfies. 

As described in section 3, services are grouped into five service classes, each of which contributes to a 
particular aspect of the knowledge maturing concept: 

• Monitoring services support users in identifying knowledge assets that are worth maturing or can 
contribute to a given maturing process.  

• Integration services ensure consistency of knowledge assets as the basis for consistent 
organisational actions. 

• Refinement services, for a given knowledge demand, support the creation of assets in the right 
“maturity stage” satisfying the demand. 

• Dissemination services distribute new (or matured) knowledge assets to the agents who require 
them for successful actions.  

• Negotiation services support reaching consensus and shared understanding among users. 

In the following, these five service classes will be described in detail with examples and descriptions for 
constituent services. 
 

6.1 Monitoring services 

The purpose of monitoring services is to 

• make the organisation aware of its (missing) capacities, including assessment of previous 
learning/maturing cycles,  

• make users aware of (new) knowledge assets available and those that need maturing or can be 
related to other assets, and 

• provide knowledge workers with the right kind of information at the right time, guiding them 
towards organisational goals. 

The central question of these services is: ‘Which capacities are missing for reaching a certain 
organisational goal?’ and ‘How can the information supply of knowledge workers be improved and 
aligned with organisational goals?’ Focusing on the "world of assets" and knowledge maturing, this reads: 
‘Which artefacts/assets need maturing in the current situation?’  

6.1.1 Service components  

• Overview service supports information pull to get an overview of the organisational knowledge 
base and how it is structured. Show the users how their own contributions are placed within the 
context of the organisational knowledge base. 

o Network visualisation: This service provides a visualisation for the content of a Wiki. 
Each node in the graph represents either an article in the Wiki or a registered user. Edges 
represent the relation between two nodes. For example an article might have an assigned 
category, author, tag, or linked article. A user might have written one or more articles. A 
category might contain one or more sections, articles, tags, etc. Depending on the choice 
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of the maximum shown path-length, users can define how many levels (and nodes) of the 
network are shown in the visualisation, as well as the type of the representing graph (e.g. 
hierarchically, cyclic). By clicking on a node in the graph, the visualisation is updated 
and nodes connected to the clicked one are shown, which enables users to browse easily 
through the content of the wiki within the graph. Additionally, new nodes (users or 
articles) can be created; articles corresponding to a certain node in the graph can be 
opened and edited in a new browser window; and users corresponding to nodes can be 
contacted by using the Collaboration Initiation Service.  

o Documentation overview: Relating to a specific release of a product, the service gives an 
overview of all relevant documents that have been produced during the development 
process of the current release and displays them together with all links/relations that exist 
between individual items. This includes support for analysing the relative importance of 
different inputs, especially customer feedback. 

o Ontology overview: The service displays ontology elements, together with user details 
and descriptions and how they are related to others. It shows a list with web resources, 
other users have associated with an ontology element. Additionally, users can explore 
related discussions. If a user needs more information and wishes to start a new 
knowledge maturing dialogue, the service proposes potential dialogue partners. 

o Requirements satisfied: ORI.1, ORDS1, ORDS6 

• Information subscription service, e.g. goal-oriented offering of formal trainings to employees 
that are interested in the specific topic. The service allows to both filter in new artefacts 
concerning a given topic and monitor changes to existing artefacts that have been marked as 
interesting by users. 

o The service provides a means for individuals to define their own profile of interests and 
thus subscribe to any new relevant information that may appear in the organisational 
knowledge base, including trainings. 

o In addition, a “recent changes subscription service” retrieves an atom feed of recent 
changes about entities of the system (e.g. related to any annotated document/person, a 
specific concept, and a specific person) 

o Requirements satisfied: ORIII.1 

• Process support services,  during execution of a process, offer relevant information to users 

o Assembly service provides relevant artefacts needed to fulfil a certain task. This can be 
supported by the rating of knowledge artefacts (see negotiation services). 

o Adaptive execution service flexibly adds or removes tasks depending on user behaviour. 
Tasks can be assigned not only to organisational members, but also to clients.  

o Combination of modelled and ad hoc processes: users are enabled to add resources or 
subtasks to a workflow-generated task. These resources or subtasks may be generated by 
users themselves or retrieved from a repository that stores data on historical tasks 
executed previously by other users (see task-related process support below). 

o The service evaluates user behaviour and proposes adequate education, experience 
sharing, etc. 

o Task-related process support, during the execution of a task, being it within a given 
workflow or in any other situation, provides information on previous related/similar tasks 
that other users have executed based on the work context of a user. This can happen on 
demand by the user or proactively. 

o Requirements satisfied: ORI.2, ORI.3, ORI.4, ORDS6, ORDS7 
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• Community search service, for a user working on a certain case (or in a certain context), provides 
communities discussing similar cases or other employees with experience in similar 
cases/contexts.  

o information and community search provides context-aware access to information and 
discussion in communities. Finding discussion groups, instant messaging groups, etc. is 
supported by semantic annotations, comments and ratings of the artefacts (see below). 

o Requirements satisfied: ORII.1 

6.1.2 Component interplay 

The monitoring services presented above cover the following aspects. 

• They allow for the monitoring of different kinds of knowledge, i.e. contents (network 
visualisation and documentation overview), processes (process support), and semantics (ontology 
overview). 

• They allow for both searching actively (overview services) and being informed by the system, on 
the basis of either explicitly defined interests (information subscription) or the current work 
context (process support). 

• They do not only rely on the monitoring of artefacts, but also offer a community search service 
for accessing cognifacts and sociofacts. 

In general, the decision of when to apply which service must be made by users, depending on her the 
specific information needs. That is, the aim is to keep the combination of these services as flexible as 
possible. 

6.2 Integration services 

The purpose of integration services is to integrate knowledge assets that exist in different communities. 
More precisely, these services support users in  

• improving knowledge artefacts by managing metadata (annotations) with an ontology,  

• avoiding redundancies,  

• avoiding contradictions and inconsistencies between various knowledge artefacts, and  

• creating linkage of related artefacts. 

The central questions for designing these services are: ‘How can we describe knowledge assets in a 
consistent way?’, ‘How can we identify redundancy with respect to content?’, ‘How can we identify 
contradictions and inconsistencies with respect to content?’, ‘How can we identify and link/align 
knowledge assets that belong together?’, ‘Which assets are related and how tightly?’, ‘How can we define 
relations between knowledge assets?’, and ‘How can we rank relations between knowledge assets?’ 

6.2.1 Service components 

• Annotation services:  

o Metadata service supports annotation of artefacts with metadata during process execution. 

o Document annotation service provides an interface to collect and annotate documents 
with concepts from the community Wiki (categories and articles). For new terms, it 
automatically creates a new category or article within the Wiki. 

o Requirements satisfied: ORIV.1 

• Structure gardening service helps to create links between related artefacts, adds and removes 
artefacts (e.g. pages in a Wiki) based on their topicality, etc. 
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o Wiki structure: The service visualises the structure of categories and relations in a 
semantic Wiki. The user can reorganise categories and relations via drag'n'drop. She can 
also rename them and delete and create new ones. 

o Ontology structure: The service supports users with identifying candidates for cleansing 
of unused ontology elements or marking very similar elements. 

o Requirements satisfied: ORV.1 

6.2.2 Component interplay 

The two integration services achieve two seemingly very different goals, 

• to achieve a consistent description and representation of knowledge artefacts and 

• to manage relations and categorisations of artefacts 

Quite clearly, the former goal is a prerequisite for the latter - a consistent representation of artefacts 
through a commonly agreed set of concepts greatly facilitates the detection of relations between those 
artefacts (mainly contents). On the other hand, collaboratively managing concepts and relations in an 
ontology (i.e. semantics) is an important step towards consistent annotation of artefacts. Here, we can see 
how tightly the three kinds of knowledge (contents, processes and semantics) depend on each other.  

In order to connect the annotation and structure gardening activities to the daily work of users, the 
annotation services were chosen to be embedded either directly into work processes (metadata service) or 
within the (familiar) environment of a Wiki (document annotation service).  

Motivating users to engage in structure gardening is challenging, but it is facilitated when users are made 
available of the structure to be managed during the annotation of artefacts. That is, there needs to be a 
tight coupling of annotation and structure gardening services so that users who engage in annotating are 
guided towards having a look at the underlying structures. 

 

6.3 Refinement services 

The purpose of refinement services is to create knowledge artefacts that meet a certain form of (higher) 
quality standard (e.g. reports, presentations, learning material) by aggregating existing knowledge assets. 
Here, we aim at "lifting assets up one maturity level". 

Hence, the central questions for the design of these services are: ‘Having identified the knowledge assets 
that are relevant to the new artefact to be created, how can these assets be brought in line?’, ‘How to align 
knowledge assets with the organisational policy and strategy or standards?’, ‘How can knowledge assets 
of various types and formats be combined into one coherent artefact?’, and ‘How can we improve the 
general infrastructure for such refinement?’  

6.3.1 Service components 

• “Keep up-to-date” service: The MATURE system regularly identifies artefacts that are out-of-
date, perhaps because they have not been edited for quite a long time or no-one has used this 
artefact, etc. 

o The service sends this information to users who indicated interest in the area that the 
artefact belongs to. This enables a user to do her part in improving the quality by 
updating these artefacts. 

o The service informs a user about an artefact that he/she regularly has to update and also 
proposes a first draft of the artefact (e.g. a quarterly report). 

o Requirements satisfied: ORV.2 
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• Process knowledge refinement service supports the user in combining and extending task 
patterns. 

o If a user chooses to reuse some of the existing tasks that the system (see task-related 
process support service) suggests, she will be asked if she likes to attach these existing 
tasks to a newly created task pattern. Then, she can easily exploit the information 
contained therein (the service automatically creates abstractors from the tasks’ attached 
resources). In addition, the user is guided in defining new abstractors and thus refining 
the pattern. Of course, users can also build task patterns from scratch when starting to 
work on a new task.  

o At a later stage, the service also supports the transition between task patterns and process 
models. For instance, the combination of ad hoc tasks and modelled processes (see 
process support services above) can be exploited by observing which types of subtasks or 
resources users frequently add to a workflow-generated task. By providing aggregated 
information on user behaviour during workflow execution, the service supports the 
refinement of process models, frequently by adding subtasks pointing at amendments that 
need to be made to the process model. 

o Requirements satisfied: ORIV.3, ORDS7 

• Competence management supports the annotation of people with their skills. 

o During the annotation process, the service provides awareness functionality for existing 
elements of the underlying knowledge structure (ontology) with annotation 
recommendations. 

o Requirements satisfied: ORII.2 

6.3.2 Component interplay 

The aim of refinement services is to support users in creating knowledge artefacts that meet certain 
quality standards. One obvious quality criterion is topicality - maintaining artefacts up-to-date can be 
supported comparatively easily. If we take the example of a document that needs to be made compliant 
with a certain ISO standard, however, we can see that directly supporting such refinement is very hard. 

Hence, the primary goal of the other two services is to enable users to collaboratively improve the 
surrounding infrastructure that supports the refinement of artefacts. This concerns two dimensions: 

o the processes that refinement involves (i.e. how to go about the refinement, which resources to 
use) - here, the process knowledge refinement service comes into play - 

o cognifacts and sociofacts that are relevant for the refinement task - here, competence management 
helps to  quickly gain access to these. 

Other services for more direct support of refinement activities are thinkable, but they largely depend on 
the quality standards of an organisation and are hence not considered here. 

6.4 Dissemination services 

The purpose of dissemination services is to 

o support spreading knowledge assets to the knowledge base of appropriate communities,  

o offer users a simple procedure to participate actively in disseminating new knowledge assets, and 

o give users the possibility to obtain feedback from others w.r.t. how the disseminated assets meet 
current information needs. 

The questions involved in the design of these services are thus: ’Where can the refined knowledge assets 
be used and support the maturing process?’, ‘How can the relevant communities get access to them?’, 
‘Who needs the new, refined knowledge assets?’, ‘How can the refined knowledge assets be described so 
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that they are found by anyone who needs them?’, and ‘How do we know if the disseminated assets really 
satisfy other users’ information needs?’ 

6.4.1 Service components 

o Content delivery and feedback service helps users to push the artefacts that they have created 
towards those who need it. The service supports users in both  

o providing metadata and selecting the right place where a knowledge asset should be 
published and  

o collecting and analysing feedback about further information needs of users that it should 
also satisfy  

o Requirements satisfied: ORIV.5 

6.5 Negotiation services 

The purpose of negotiation services is to  

o accompany collaborative maturing activities by supporting users in reaching a common 
understanding, 

o re-introduce newly created or matured knowledge assets into the process of negotiating meanings, 
and 

o establish mechanisms for rating artefacts with respect to their usefulness in given contexts. 

The central questions in designing these services are hence: ‘How can users be supported in reaching a 
consensus w.r.t. a knowledge asset that is being jointly matured?’, ‘Is there really consensus in the end?’, 
and ‘How can users be motivated to give feedback and engage in discussions?’ 

6.5.1 Service components 

• Rating service supports users in rating the quality of artefacts in the context of a given case. 
Additionally a comment can be added which later on can also be discussed. The information 
source might be improved after having discussed it (see refinement service).  

o Requirements satisfied: ORIV.6, ORIV.7 

• Collaboration Initiation offers the facility to initiate easy collaboration with authors of articles or 
interested persons via skype without having to switch to another tool since it is embedded into a 
wiki and enables easier use. Users can send messages or web-links to wiki articles in order to 
support negotiation of and consolidation of artefacts. Additionally, within the visualisation of the 
wiki network, every user who is also an author in the wiki can be contacted by clicking on the 
node. 

o Requirements satisfied: ORII.3, ORII.4 

• Maturing dialogue service supports the negotiation of ontology changes (e.g. splitting a concept 
in two) via dialogue games. 

In order to structure their discussion, users choose from specific Moves and Openers with which 
they start their contributions. At the end, the involved users can make a voting about the proposed 
solutions. After reaching a decision, the service supports  users in implementing the decision with 
change suggestions. The dialogue is saved and linked to the relevant ontology elements.  

o Requirements satisfied: ORII.4 

6.5.2 Component interplay 

The services presented here support the negotiation of the two notions. 
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• Meaning, i.e. semantics (Maturing dialogue service): Here, the aim is to support users in reaching 
a common understanding of a certain topic. This is a prerequisite for working on a topic 
collaboratively. 

• Quality or usefulness within a given context (Rating service): This is useful to support e.g. 
collaborative filtering and ranking mechanisms and thus helps to select knowledge artefacts that 
are deemed useful or interesting by a great number of users.  

In order to make negotiation activities possible, it must be easy for users to see who should be involved in 
the negotiation and to quickly contact such persons. This is supported by the Collaboration Initiation 
service. In addition, the Maturing Dialogue service helps to quickly and playfully reach a consensus 
during a discussion. 

 

6.6 Conclusions 

In this chapter, we have shown how service classes from the OLME concept can be filled with life and at 
the same time, how the needs of end users can be integrated into the service specification by satisfying the 
requirements from section 5.  

In addition to describing the services of which each service class consists, we have looked at their 
interplay from a theoretical point of view, i.e. how they would be applied together to reach the goals of 
the respective class. More practical examples of the services can be applied and interaction can be found 
in the next chapter. 

The set of services described for each class is not guaranteed to be complete. If feedback from application 
partners should reveal that they are indeed incomplete, the set of services will have to be extended later 
on. However, the present specification establishes a useful framework that defines the overall structure of 
services and their interplay. 
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7  Use cases 
As an illustration of how the services described above can be applied in practice, we now present a set of 
use cases. Each use case contains a reference to the service(s) for which it is an example. However, it 
should be noted that some use cases may need more services than the ones presented above in order to be 
realised. The services we have proposed are intended to cover just the most important aspects of the use cases. 

These use cases were derived from design and ethnographic studies and then consolidated into user 
requirements (see section 5 above).  

The procedure was as follows. First personas were produced by ethnographic studies (see D1.1). Next, 
design studies were used to generate a preliminary set of use cases, which were then concretised by 
aligning with relevant personas. Finally, a consolidation took place that eliminated redundancies and 
contradictions among use cases. For further details regarding the derivation of use cases, see D6.1. 

In this section, we present only short summaries of use cases. For a more detailed description, see 
Appendix B of this document. The detailed descriptions include remarks on motivational and 
organisational aspects, assumptions, limitations, relevance to knowledge maturing, triggering events and 
expected flow of activities. 

 

7.1 Monitoring use cases 

7.1.1 UC I.4 Exploring shared spaces 

A user wants to explore the knowledge base in a structured way in order to get a better understanding 
about certain areas of interest. Based on topics, she wants to see the knowledge artifacts, e.g. annotated 
web documents, wiki pages, related discussions, maturing dialogues etc. but also the people associated 
with topics. Further, she wants to see how different topics are connected and be directed to these topics in 
order to get more detailed information. At some point she recognises that a link between two topics is 
missing and corrects this. 

Services that will be used in this use case: Overview Service (network visualisation, ontology overview) 

7.1.2 UC III.1 Staying up-to-date on a certain topic 

Silke would like to stay informed only about certain areas of knowledge (within and outside the 
organisation). Whenever she comes across a topic that she wants to know more about or that seems to be 
interesting, she adds this topic to her profile, e.g., by defining keywords. As it is very important for Silke 
to have clear structures, she puts new keywords in relation to existing ones. It is possible for Silke to 
define events that cause posting information to her, e.g.:  

• concerning contents that were created or have changed maturity stage:  

o a blog entry or bulletin board entry was written,  

o a paper concerning the topic was published,  

o an artefact with regard to the topic was added to the organisational knowledge base,  

o a new formal training is available that covers Silke’s area of interest,  

• concerning people :  

o a new employee with skills/interests in the topic was hired,  

o an employee has shown interest in one or more of her topics,  

o an employee has increased his/her skill level in one of Silke’s favourite areas, etc.  
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• concerning processes :  

o a new process that deals with the topic has been introduced within the organisation  

o a process that refers to the topic has been changed or improved, respectively  

Additionally, Silke can define how she wants to be informed, e.g. by email, via some kind of topic based 
rss-feed, etc.  

Services that will be used in this use case: Information subscription service 

7.1.3 UC I.1 Searching in a unified way over various information sources 

MATURE offers a semantic-search interface which provides various sources of information, e.g. the 
user’s own documents, local sources, shared knowledge bases like wikis, e-mails, websites, videos, audio 
files, pictures, etc. Depending on the kind of keywords (tags, categories, and containing words), the user 
is offered a list of sources related to this semantic context. Furthermore, the persona finds communities 
discussing similar cases or other employees with experience in similar cases that he/she is working on. 
Finding these artefacts, e.g. discussion groups, instant messaging groups, etc. is supported by semantic 
annotations, comments and ratings of the artefacts. So, all sources which build together the knowledge 
base of MATURE are considered during the search process. 

Services that will be used in this use case: Overview Service, Process Support Services, Community 
Search Service 

7.1.4 UC V.8 Adaptive Business Process Execution 

The execution of a business or knowledge process is automatically adapted to users’ behaviour. 
Depending on the decisions that users take when handling a client’s case, tasks are automatically added or 
deleted from the process flow.  

Based on the user’s (P.A.’s) case handling, e.g. rating cases’ priority and difficulty, adding further 
information on cases, or relevance-tagging of knowledge artefacts, the system adaptively changes the 
process flow. Process adaptivity includes not only automatically assigned user-specific tasks but also 
adapting the allocating of relevant resources (other users) and knowledge artefacts (documents, videos, 
tutorials, and so on).  

• Example 1: If a P.A. is a novice and rated a case as highly difficult, it is automatically assigned to 
a P.A. expert.  

• Example 2: If the system recognises that a user has problems in several cases, it suggests some 
appropriate training to her.  

Apart from automatic adaptations by the system, there is also a possibility for changes at execution time 
by the user who may extend a system-assigned task by adding resources or subtasks that seem relevant to 
her in the given context, but are not offered by the system. These subtasks and resources can be made 
visible to other users who may in turn refine them e.g. into task patterns (see UCIV.5). Thus, a double 
flexibility is reached: on the one hand, the system adapts to the user's working context while on the other 
hand, the underlying process model adapts to changing user needs and environments.  

Additionally, beside the execution, we consider also the monitoring. This could be done by analysing task 
patterns and their changes introduced by users. As task patterns are assigned to processes, these  
processes will also be adapted and improved (i.e. they mature, again see UCIV.5).  

Services that will be used in this use case: Process Support services 



   

91 

 

7.2 Integration use cases 

7.2.1 UC V.4 Gardening of shared knowledge spaces 

This use case describes the process of a person or a group of people taking ownership for gardening 
shared knowledge spaces, e.g. in a wiki. This can also be for a certain (sub-)topic that is of relevance to 
the organisation as a whole and initiating an organisational maturing process by refining collective 
knowledge and artefacts within this topic. When having loosely collected ideas and existing artefacts 
brought together by e.g. UCIV.1, it is necessary to initiate refinement processes for the artefacts and their 
context including the surrounding semantic structures, add missing links between topics and between 
artefacts, merge similar ones and resolve inconsistencies, or delete unused, outdated or incorrect artefacts. 
(See appendix B for more details). 

Services that will be used in this use case: Structure gardening services (mainly Wiki structure, but also 
ontology structure) 

7.2.2 UC V.5 Taking care of topics or artefacts in shared spaces 

• Sally seeks stability and continuity and thus likes to find collected artefacts in the same position 
that she arranged them.  

• Sally hates non-documented changes, so the documentation should show evidence and trustability  

• Sally marks wrong information to prevent wrong information from being reused 

Services that will be used in this use case:  Information subscription service, rating service 

7.2.3 UC V.6 Gardening of shared vocabularies 

A user is researching information on a certain topic. After having had problems to find something or 
because the user feels the need to re-organise her personal structures that she has created during her 
research, she starts a re-structuring of terminological structures (topics/concepts and relations among 
them). The system helps in the following way:  

• Structures are clearly presented and visualised  

• Within the visualisation, the user can directly and easily change the displayed structures (moving, 
renaming, deleting, creating structure elements such as links, etc.)  

• The system makes suggestions e.g. for cleansing unused elements or for additional relations 
based on observed similarities  

• The structures created (and hence the suggestions by the system) depend not only on topics (i.e. 
general conceptual issues), but also on business transactions (where chronology plays an 
important role)  

• The system allows to invite other users to join the gardening, i.e. it allows for collaborative 
editing and for negotiation/discussion.  

• The system documents discussions and attaches this documentation/recording to the changes that 
result from them (UC II.6) 

• applications of refined structures: search (UCI.1), automatic assembly of artefacts (e.g. reports, 
UCIV.3), giving cues to relevant information in a given context (UCI.6), adaptive business 
process execution (UCV.8)  

Services that will be used in this use case: Structure gardening services (ontology gardening), Maturing 
dialogue services, Annotation service 

http://wiki.mature-ip.eu/index.php/UCIV.1�


 

92 

7.3 Refinement use cases 

7.3.1 UC IV.5 Collaboratively maturing process knowledge 

A user is faced with the new situation of having to write a report that is due every month. She knows that 
other employees have done the same thing before. By consulting the organisation’s knowledge base, she 
finds two tasks that both contain useful information on this type of report provided by two other users. 
One contains a template for the report, the other a completed report from the past and pointers to pieces of 
information that are usually relevant to the report. In addition, both contain a list of people who can help 
in writing.  

The user decides to combine both tasks into a new task pattern from which she creates her own task. 
Thus, all previous information is combined in one place. In the course of writing the report, the user also 
notices that a piece of statistical information that is (almost) always used for generating the report is 
missing in the new task pattern. She creates an abstractor for that piece of information and attaches the 
particular Excel sheet from which she has drawn it for this month’s report.  

Although this use case focuses on informal (ad hoc) processes, we can establish interesting relationships 
with more formal adaptive processes and workflows. If users are enabled to extend workflow-generated 
tasks by adding and refining their own subtasks and resources (see UCV.8), then the maturing of this 
more informal process knowledge can also contribute to maturing more formal adaptive process models. 
In particular, by observing where certain user-generated tasks or task-patterns are (re-)used and how 
frequently this happens, we can detect potential improvements of a process model. In the example above, 
the task of writing a report may be workflow-generated and if many users add the same template to such a 
task, the template should probably be offered by the system every time. 

Services that will be used in this use case: Process knowledge refinement service 

7.3.2 UC II.2 Tagging people 

Igor wants to take notes regarding (skills of) people that he recently communicated with. In order to make 
retrieval as easy as possible, Igor wants this information to be attached to already existing information on 
people, e.g. profiles. 

Services that will be used in this use case: Competence management service 

 

7.4 Dissemination use cases 

7.4.1 UC IV.8 Disseminating to the organisation and receiving feedback 

A user who has either found or created an artefact that she believes is relevant for others in an 
organisation wishes to publish that artefact in a way such that  

• it can be found when it is needed by others (i.e. appropriate metadata has to be included)  

• it is pushed towards those who need it  

• the user can get feedback on further information needs of users that she should also satisfy 

• the system helps the user monitor how it is used in practice and/or integrated in other documents  

Services that will be used in this use case: Content delivery and feedback service 

7.4.2 UC III.2 Adaptive knowledge distribution 

Knowledge Maturing highly depends on distribution and exchange of knowledge within communities. 
With an increasing distribution in communities, more different ideas can be combined with this 
knowledge and the chance for maturing increases. Distribution of knowledge in ambient networks 



   

93 

 

happens usually via direct communication. The distribution beyond the ambient network is not as easy 
and usually relies on knowledge elements. “A Knowledge Element (KE) is the smallest unit of atomic, 
explicit, formally defined knowledge content” (Maier, 2007). Transferring knowledge across different 
contexts negatively influence the knowledge transfer (Argote and Ingram, 2000), because knowledge is 
related to a certain context and thus the context is required for receiving such knowledge. This means that 
several hurdles can occur from different learner types and learner styles (Kolb, 1981, Felder and 
Silverman, 1988), different expertise levels (Reagans and McEvily, 2003), different terminology 
(Reagans and McEvily, 2003), cultural aspects (Leyland, 2006), or location and device related aspects 
(Zimmermann et al., 2005). By adapting KE to users’ requirements and to the existing settings, learning 
succeeds (Dagger et al., 2005) and thus knowledge transfer would increase (Williams, 2007). 
Furthermore, by increasing the knowledge transfer and thus the distribution of KE, knowledge maturing 
could probably be facilitated.  

The adaptation push service (APS) should be part of the OLME framework and support the knowledge 
distribution within organizational settings. A main aim would be to identify knowledge elements which 
are probably interesting for an adaptive preparation in order to facilitate knowledge maturing. 
Furthermore, suitable content preparation techniques, making KEs usable in an adaptive way, should be 
proposed as well. Finally, the adapted materials should be provided within a delivery component. 

Services that will be used in this use case: content delivery and feedback service 

 

7.5 Negotiation use cases 

7.5.1 UC IV.6 Rating artefacts and assessing the quality of artefacts 

A user comes across artefacts of diverse quality during her work. The system helps her rate and comment 
these artefacts, considering the following aspects:  

• Ratings are with respect to the quality and/or usefulness of the artefact  

• The usefulness is defined with respect to the work context, e.g. the case a user is working on 
while quality may also include features such as topicality or presumed general usefulness  

• The usefulness of an artefact largely depends on the (work) context in which it is used. Therefore, 
the context in which the rating was given (e.g. the case the user is working on) should be 
preserved so that other users can judge whether the rating(s) really apply to their own current 
context.  

• In addition, users should be enabled to comment on their ratings, as a basis for potential later 
discussions  

• In order to overcome the cold-start problem of ratings, some artefacts can receive automatic 
initial ratings (e.g. based on the number of citations for papers)  

Services that will be used in this use case: Rating service 

7.5.2 UC II.6 Fostering maturing of artefacts through dialogues  

A young engineer is in charge of constructing a dam or a Personal Adviser is in charge of advising young 
people about career opportunities. Therefore they need to deal with various forms of multimodal media 
(i.e. multimedia documents, video-files, sound-files). Another issue is the research, organissation and 
structuring of such artefacts for later retrieval. In such situations, it is often necessary to have structured 
discussions with colleagues about the artefacts or their organisation and structuring (see UCIV.1). Thus 
the engineer or P.A. holds specialised knowledge maturing dialogue games (KM-DGs), i.e. synchronous 
group discussions realising knowledge maturing processes. At the end he wants to have a record of the 
dialogues which are linked to the artefacts and agreed actions (directly or via an ontology). By doing this, 
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she and other colleagues can recall the way of decisions, e.g. the critiques of 2D or 3D designs by the 
various stakeholders in the Construction Industry.  

Services that will be used in this use case: Maturing dialogue service 

 

7.6 Comprehensive use cases 

7.6.1 UC I.2 Searching linked content 

A technical writer is responsible for the documentation of a particular office software solution. For every 
release of the software, she has to update the documentation, but it is always cumbersome for her to 
analyse all relevant information sources such as development wikis, CM systems with presentations and 
whitepapers from product management, and so on. Now she can use an integrated system that gives her 
an overview of all relevant documents that have been produced during the development process of the 
current release. Moreover, since the contained documents are related with each other, she easily finds 
related information that helps her update the documentation. She also creates relationships between her 
documentation and the information sources that she has used and stores the colleagues that she has asked 
for advice so that other colleagues can refer to the original documents if necessary.  

Another aspect of this use case concerns the linkage between requirements of documentation consumers 
(customers) and the documentation to be produced: customers have specific demands with respect to the 
documentation that is only partially customer-specific but in a considerable number of cases is shared by 
several customers and expresses legitimate information needs. The latter cases must be identified and 
addressed by the adaptation of documentation resulting in a documentation maturing process. That is, 
customers must be enabled to express their information needs and the documentation providers must be 
supported in analysing that feedback and identifying knowledge assets that match the particular 
requirements of the organisation and its ecosystems, especially its customers. 

Services that will be used in this use case: all (except maturing dialogue service) 

7.6.2 UC V.7 Develop a community-driven document quality assurance system 

The system provides a community driven quality assurance process: this should focus both on 
organisational ranking and document ranking. For instance, the organisational ranking of the author of a 
knowledge artefact is clearly indicated (e.g. novice, expert, etc). The facility for collaborative editing 
permits improvement of the knowledge artefact by allow other organisational members to edit, tag and/or 
add missing contents, each ranked in the same way.  

The system also regularly informs uses who have subscribed to different areas of interest of newly added 
artifacts. The system should create an automatic date flag for articles to identify those requiring revision 
or having been updated – so that others can improve the quality by updating these artifacts. Similarly, 
high quality artifacts that have undergone a rigorous maturation process can also be ranked. The system 
should be able to recognise articles that are consulted more often and present these first.  

The system supports a coherent organisational identity in the development of knowledge artefacts.  

Services that will be used in this use case: Content delivery and feedback service, rating service, 
collaboration initiation service, keep-up-to-date service, information subscription services, overview 
services 

7.6.3 UC II.4 Forming groups 

In career company contexts, it is likely that staff may wish to form groups for particular purposes. For 
example, they may share an interest in particular types of LMI. Within the PLME there should be the 
capability of individuals to suggest topic groups and issue general or specific invitations to participate 
(according to area, interest etc.). The system allows networking.  

• Information can be shared by searching when needed (avoiding unwanted emails).  
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• A wide network of colleagues can be contacted.  

• It is possible to see who is online.  

• General messages can be sent to ‘my contacts’ - to ask for information. This could pop-up when 
the concerned people log in.  

Services that will be used in this use case: Overview services, community search service, competence 
management service, collaboration initiation service 

7.6.4 UC IV.3 Assembling artefacts 

Generating new knowledge artefacts like continuous reports, project reports and other artefacts is 
automated. Existing knowledge artefacts related to a certain topic are identified and provided 
automatically (e.g. for a periodical report on the employment of young women in Kent, sources like 
statistical information, job descriptions, requirements for education, job prospects, etc. could be gathered) 
and offered for further use. That can be done in a ‘copy-paste like manner’ or fully automatically based 
on user-defined templates and ‘tagged content’ (e.g. a chapter or a graphic) instead of a complete 
document.  

At any moment, the system provides users with exact and clearly presented information on where the 
merged artefacts come from and whether they are up-to-date and reliable so that users can evaluate 
whether they are consistent and valid.  

The newly issued document could then be distributed to the target groups, e.g. subscribers.  

Services that will be used in this use case: process support services, information subscription services, 
keep-up-to-date service 

7.6.5 UC IV.9 Inter-operability between PLME/OLME and existing data sets 

The system allows integration with existing systems and datasets  

• Search engines could be changed to accommodate individual preferences.  

• Potential exists for integration with other internal systems and datasets.  

• Interoperability with external organisational systems and datasets is possible.  

• Non-organisational members could access specified elements of the system. For instance, 
employers should be able to add vacancies and clients/customers should be able to search for 
vacancies.  

Services that will be used in this use case: Overview services, annotation services 

7.6.6 UC I.5 Maturing business processes and learning goals 

Working on a consulting case, a P.A. has to perform a certain task, e.g. preparing an interview with a 
client. The system supports her by providing information already stored in the MATURE knowledge base 
(e.g. documents, websites, similar cases, experts in that field etc.) and suggesting learning goals related to 
the task. 

Knowledge intensive processes usually deal with exceptional situations, unforeseeable events, and 
unpredictable situations, showing a great variability and highly complex tasks. Therefore users can add 
new business tasks (e.g. checking on rules and regulations for employees not of full age in the industrial 
sector), new information (e.g. new literature on young females in traditional male professions), or new 
contacts (e.g. a colleague that is an expert in career choices of adolescent persons). In addition the P.A. 
may want to add learning tasks as she is a probationer and wants to improve. For that she adds the task 
‘buy book on “latest developments in occupations in the industrial sector”’, “job opportunities in the area 
of Kent”, etc. In addition, she books a course on “Talking to Teenagers – how to become 
understandable”. 
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The system tracks the activities that users perform during business task execution. Added or newly rated 
information will be visible immediately and automatically provided to other users where appropriate. 
Variations and deviations of process execution, e.g. when suggested tasks have not been performed or 
new tasks have been added, require process mining routines. 

If adaptations of the business process model are significantly frequent, the system will suggest modifying 
it accordingly.  

In addition, process mining will discover similarities in learning goals, e.g. the increase of young women 
working in the industrial sector requires reading of textbooks on that topic. Discovering that nearly all 
P.A.s consulting young people in this area bought or borrowed such books could lead to the 
organisational learning goal that certain standard books must be read by all P.A.s to ensure consulting 
quality.  

Services that will be used in this use case: Process support services, process knowledge refinement 
service 
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7.7 Overview of services and use cases 

The following matrix gives an overview of all use cases (rows) and services (columns) and their relationship 

Monitoring  Integration  Refinement  Negotiation  Dissemination 

  Overview

Service 

Inform. 

Subscr. 

Process 

Support 

Community

Search 

Annotation  Gardening  Keep‐

Up‐
to‐ 

Date 

Process 

Knowledge 

Refinement 

Competence

Mgt. 

Rating  Collaboration

Initiation 

Maturing 
dialogues 

Content Delivery 

and feedback 

I.1  X  X  X  
I.2  X  X   X X X X X X X 
I.4  X     
I.5    X  X X X  
II.2      X  
II.4  X    X X X  
II.6      X  
III.1    X    
III.2      X 
IV.3    X X  X  
IV.5      X  
IV.6      X  
IV.8      X 
IV.9  X    X  
V.4      X  
V.5    X   X  
V.6      X X X  
V.7  X  X   X X X X 
V.8    X   

 

Table 21. Overview of services and use cases
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8  Outlook 
Concerning year two activities in work package 3, a number of concrete plans have been developed 
within the consortium. Generally, the task will be to set up a tool wrapper infrastructure (T3.2) and to 
develop first prototypes of services (T3.3).  

More specifically, this involves the identification of existing tools that can be leveraged and wrappers or 
integration scenarios to integrate them. Here, the results from design studies can provide valuable clues 
(see section 8.1). Of course, any further development crucially depends on a close contact with the 
application and associate partners to constantly feed reactions and needs of end users into the 
development process. Here, we also need to analyse more closely any non-functional requirements, in 
particular motivational aspects and organisational contextual factors (section 8.2). 

In order to prioritise the development of services, we will identify the most important use cases and 
requirements – from an organisational perspective – and drive the implementation activities along these 
priorities. We will further foster and guide the tool development – as started with the design studies – 
towards implementing a modular, yet coherent Organizational Learning and Maturing Environment. A 
very close look will also be taken at any overlap (in terms of requirements and services) and interfaces 
between PLME and OLME to arrive at a coherent MATURE system, facilitated by WP5 work. 

8.1 Future work related to design studies  

The design studies provide valuable clues for further steps in two ways. 

• Firstly, user feedback related to a particular tool gives direct insights into potential enhancements 
of the corresponding prototype. 

• Secondly, we can often identify integration or combination potentials from application scenarios 
that the study participants envisioned. 

In the following sections, the most important ideas from design studies (in the above two respects) will be 
described in detail.  

8.1.1 Integration of SOBOLEO and Semantic Media Wiki  

The Semantic Media Wiki design study and discussions with application partners showed that an 
integration of the SOBOLEO system and the Semantic Media Wiki would further improve the current 
prototypes according to the envisioned application scenarios.  

Such an integration comprises especially three issues: 

• SOBOLEO ontology editor for collaborative editing of the model in the Semantic Media Wiki,  

• SOBOLEO annotation tool for annotating web resources and wiki pages with Semantic Media 
Wiki concepts, and 

• Automatic extension of wiki pages’ external reference lists with entries that are bookmarked and 
annotated with the SOBOLEO annotation tool. 

Current plans foresee a) the concept development for the model exchange, b) design and development of 
necessary services, and c) user interface adaptations. 

Such an integration addresses the maturing of "semantics", comprising a shared understanding and 
common vocabulary. It helps particularly for better structure and better access to information but also for 
a wider dissemination as the shared and collaboratively edited structures represent negotiated meaning.  

8.1.2 People tagging  

Based on the design study, the next steps will include enhancing the SOBOLEO People Tagging 
prototype which includes especially the visibility control of tags. Another step is to test the prototype with 
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end users. This comprises three different settings: a) continuing the field studies with tool support and the 
collected data of the first field experiments as seed, b) implementation in real work environments, and c) 
comparative studies in order to investigate aspects such as anonymity or bias effects of tag visibility 
during the annotation. We also plan to investigate existing platforms that provide people tagging like 
functionalities with user surveys, e.g. the snippr platform from our associate partner, Synaxon. Our next 
steps will also include further investigation of non-functional requirements (see also section 8.2). That is 
regarding  

• motivational aspects, e.g. how people can be motivated to continuously tag each other (and not 
only once) in order to keep the profiles up to date and if/how assigned tags can age, e.g. because 
they represent topics that are not practiced anymore.  

• organisational contextual factors, e.g. what organisational and social constraints are related to 
culture and atmosphere and they implications on as well as the implications of people tagging. 
Thus we can develop a methodology for the introduction and implementation of people tagging 
for the collaborative competence management.  

8.1.3 Integration of OLMEntor and Kasimir  

Another design study-related improvement of current prototypes concerns the integration of the ”world of 
formally modelled processes” – as represented by the OLMEntor – and the ”world of informal ad hoc 
processes“ – as exemplified by Kasimir. 

This integration aims at increasing the flexibility of handling workflow-generated tasks by allowing users 
to add their own resources and/or subtasks to these whenever they feel that relevant information is 
missing (i.e. not offered by the system). In addition to business tasks learning goals are suggested and 
users may add their own learning tasks if desired. 

Current plans foresee that from a UI perspective, this integration can be realised as follows: users can 
manage personal (or collaborative) task-related information in a sidebar of their web browser whereas 
workflow-generated tasks would be displayed in the main part of the same browser window. From a 
backend perspective, the integration will most probably rely on the exchange of task pattern data between 
the OLMEntor and Kasimir – each workflow-generated task is to be modelled as (or at least is easy to 
translate into) a task pattern where new abstractors can be added at any time by users. 

Building on this integration, additional aspects can be investigated. 

• Collaborative refinement and support: users can be supported by suggesting subtasks or resources 
that other users have created. These suggestions will be based on the user’s working context (as 
defined by the case and task she is working on). Whenever she chooses to accept such a 
suggestion, the user can also extend and improve the recommended data (e.g. a task pattern). 
Thus, users can support each other and collaboratively refine workflow-related data. 

• In addition, the analysis of user behaviour at a later stage may reveal potential improvements of 
process models by observing where certain user-generated tasks or task patterns are (re-)used and 
how frequently this happens.  We can, therefore, detect further steps of a process model that need 
to be introduced or extended. This allows process models to mature in such a way that we start 
with rather coarse-grained models and mature them by analysing user behaviour. 

8.1.4 OLMEntor Version 2  

Based on the experiences with the OLMEntor version 1 we will build a second prototype with an API to 
Kasimir.  We will model the working environment of Connection Kent (with the help of application 
partners) and adjust processes presented in the demonstrator (OLMEntor V1) according to user 
requirements. The processes will be modelled with Promote using BOC’s workbench. The OLMEntor V2 
will be implemented in a real working environment or a set up similar to it. The necessary services will be 
developed. It is intended to present and discuss the OMEntor V2 with the application partners in a 
workshop similar to the one we had.  
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8.2 Non-functional requirements 

As outlined in D6.1, the requirement definition process is not finalised in M12, but the current list of 
requirements rather represents a snapshot of an ongoing process. For this deliverable (similar to D2.1), we 
have concentrated on functional requirements, i.e., describing what users can do with the system. In a 
second phase of the requirement specification, we will – apart from improving the requirements, work on 
the specification of non-functional requirements. For such requirements, we will take into account similar 
sources, e.g. the user feedback from the design studies and the insights gained from the ethnographic 
studies. Additionally, we will incorporate additional expert knowledge and discuss issues with different 
groups in the consortium and selected associate partners. These issues particularly include:  

• Motivational aspects: How can we reduce motivational barriers of end users of the future 
MATURE system regarding the contribution to knowledge maturing using the particular tools we 
are offering? Barriers have already been identified within D1.1 so that now strategies, which are 
frequently combinations of technical and non-technical solutions, must be developed for 
overcoming them. 

• Organisational contextual factors: Which aspects of the concrete environment of an 
organisation need to be considered? How context-independent can our tools be and how much 
context-specific adaptation must be possible in an easy way? How does the environment 
influence users’ motivation and needs? 

In order to answer these questions, regular meetings with application partners will take place that aim at 
the exploration of these requirements. 
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Appendix A: Storyboard for the Semantic Media Wiki 
design study 
Personal adviser Bob is recently qualified and new to a region of the country in the South East of 
England. He currently works in two schools in his area. Within the first few weeks of the job, a girl called 
Laura (15years old) goes to see Bob for a guidance interview. She wants to leave school and to train to 
become a plumber, so needs his help and support to find the information she needs and make sense of this 
information. 

1. Once he understands Laura’s query, Bob logs into the wiki.  The main page shows a 
visualization of the system's content. He browses through it, searching for the sections 
'industry', 'south east' or 'sex-female', to see if material already exists on 'Working as a plumber'.  

2. When he is unable to find any material related to the topic he's interested in for female entrants, 
he right-clicks on the section node 'Construction', in the visualization section and adds a new 
node with title ‘FemaleasPlumber' and starts editing this page: 

3. Aggregate & Scaffold 
In the first phase of his research, Bon tries to collect relevant information about the topic of 
'Plumbing' in general. To do this, he clicks on the 'Search...' button in the OLME-box of the wiki 
page which is now in edit-mode. 
 
A new window opens, showing the SearchAddOn tool where he can choose sources should he 
wants to look at (local resources, yahoo search engine, picture search, video search, wiki 
resources).  He enters the relevant keywords (e.g. 'woman', 'labour market information', 
'plumbing'). He browses through the search results, copies some parts of web pages into his 
article, adds some pictures etc. 
 

4. Manipulate 
Bob adds himself as an author of this article. He adds some relevant tags, like 'woman', 
'plumbing', 'south-east' etc. Additionally, he considers the category most suitable for this article. 
The system suggests one, so Bob adds his article to this category. He understands that there is the 
potential to train the system with additional, perhaps more appropriate categories, later.. 
 
Once Bob has completed this phase of his research, he saves the article. 
 
At any stage of the article-writing process, Bob can add information to improve its quality.  For 
example, he might access some new, relevant information, or undertake further research as a 
result of questions asked by other students about this occupational area. To do this, he can use the 
search add-on to look for further information in the web or in local resources and can add more 
(semantic) mark-up. This is all done by using the OLME-box in the edit-mode of an article (this 
operates as a support for adding semantic mark up, such that Bob does not have to know the 
syntax). 
 

5. Analyse 
At a later stage, Bob wishes to discuss this topic with a Diploma tutor. In particular, there are 
some particular questions he needs to have answered.  For example: 

1 Would it be possible for Laura to join a relevant Diploma course, now she is 15?   

2 How many girls, compared with boys, are currently on the Diploma course that is 
underway?  
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3 What are the arrangements for work experience for this course? 

4 Are there any female mentors available to support girls in training for this non-
traditional occupation? 

He therefore sends the newly written article to the tutor by right-clicking on the corresponding 
node in the visualization, switching to the edit-mode of the article and using the 'Collaboration'-
button in the OLME-box. A pop-up opens, where Bob gets a list of all Skype contacts, clicks on 
the contact he wants to send this article and sends the article. 

Additionally, he can send a Skype-message so that this contact can send some remarks, if 
required. For example, the Diploma tutor could add his remarks to the article in the discussion 
page of the article. For easier use by the personal advisor, Bob, and/or his colleagues, the 
comments are shown at the bottom of each article. 

6. Problem Solving 
Since Bob is recently qualified, new to his job and the area, he might require some support from 
experienced personal advisors in his organization to deal with Laura’s query.  If this proves to be 
the case, Bob can log into the wiki, browse through the visualization of the wiki content and 
search for a more experienced personal advisor.  He can then right click on his/her picture and 
sends him/her a message. 

7. Reflect 
At any stage during the writing of an article in the wiki, Bob can engage in a process of critical 
reflection on his own work. The OLME-box provides support for this by providing different 
indicators about the quality of the article 
As soon as there is already some text in a newly created article, the readability of  the content is 
analysed. In this wiki, there are two different indicators available, called ‘fog’ and ‘flesh’. Both 
use the number of words within a text, the length of sentences for calculation. As soon as the bars 
switch from red to yellow or green, Bob knows, the readability quality of his article improved. 
Another measure is the ‘semantic indicator’, which calculates the quality of text by using the 
number of semantic markup used per word within the text. Semantic mark-up could be some 
relations like an author, some tags (in Bob's case the tags 'plumbing', 'woman', ...) or categories. 

8. Present/Represent 
Bob has now completed his article about women in the plumbing industry and has scheduled a 
follow-up interview for the next day with Laura to present his research results. To prepare for this 
meeting, he switches to his article in the wiki and changes into the edit mode. There he marks all 
relevant sections for Laura with a special tag: <student> … relevant section… </student> and 
saves the page. 
At the appointment with Lauras the next day, he logs into the wiki with a version specially for 
students and shows her his article about women in the plumbing industry. Only the sections he 
specially marked are shown. Now Laura can only read through those parts of the article that are 
particularly relevant to her circumstances. 

9. Share 
The sharing of the knowledge gained as a result of this process of research, within the Bob’s 
employing organization, is easily managed with this wiki. Everyone who has access to it, can 
read and/or write articles, add comments to the articles or send the article to Skype contacts 
he/she thinks they might be interested in. 
 
For example, imagine that Bob has sent his article about women in the plumbing industry to 
another interested personal advisor called, Peter, who is also working on an article about women 
in the construction industry. Peter already has some relevant materials, which he sends to Bob, 
who then adds these to his ‘watchlist’ in the wiki (this is a tool provided by the wiki itself).  It 
may also be possible to extend the wiki by allowing it to send the results of the watchlist 
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regularly to the user - every time something was modified concerning the articles in the watchlist) 
to stay informed about Peter’s improvements. 

10. Network with other people 
 
At any time, Bob can send his article (irrespective of the stage he has reached) or send messages 
to people in the Skype contact list of the wiki, using the Collaboration part of the wiki (e.g. 
Contacting a wiki user by right clicking on his photo in the visualization of the wiki content; 
Using the collaboration button in the OLME box if he is in the edit-mode of a wiki article). 
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Appendix B: Storyboard for the OLMEntor Design 
Study 
The OLMEntor is set up in the context of the Kent and Careers Scotland Application Scenarios 
showing the working environment of personal advisors. The knowledge assets presented to him reflect 
participatory approaches (helping individuals to see their contributions in an organisational context 
and encouraging their participation) as well as alignment approaches (helping organisational 
representatives to identify, refine and reseed knowledge assets) in order to align community activities 
with organisational goals. 

The OLMEntor aims to make ‘background services visible’ to end users. Showing the result of 
maturing processes in a working environment will extend business users understanding of what 
organisational maturing of knowledge means. 
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OLMEntor Storyboard 

 

Involved participants: Linda (applicant), John (P.A. probationer), Maud (P.A. expert)    | = step can be executed at any time 

 

Step 
No 

P.A. view  Organisational view  OLME service 

1   

Getting Ready 

 

 

1.1  A  form  for  professional  support  (e.g.  a  girl  wants  to 
become a plumber) is submitted either by the applicant 
herself  (Linda)  or  by  a  personal  advisor  (P.A.)as  an 
intermediary 

 

The following data is submitted 
- first name, last name 
- street and no 
- city code, city 
- age 
- sex 
- advisory topic (e.g. job, education, parents ...) 

It  is checked whether  topics of  the  submitted application match with 
already existing knowledge assets 

monitoring service 

1.2  The  P.A.  (John)  logs  in  to  the OLMEntor  desktop  and 
checks on his work list. 

The work  list shows all cases assigned  to him, e.g.  the 
case of Linda. 

Information on processes is available, e.g. the stage of the process, its 
name and description, the priority and the role. 

monitoring service 

1.3  The P.A. chooses a case (Linda’s) to work on and gets all 
information available for that task 
- documents (e.g.  word‐files, wiki articles etc.) 

The MATURE knowledge base is searched for information fitting to the 
selected advisory case. 

monitoring service 

dissemination service 

A
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Step 
No 

P.A. view  Organisational view  OLME service 

- links to relevant web sites (internal or external) 
- persons (e.g. colleagues working on related topics, 

experts for the advisory topic etc.) 
- related advisory cases (e.g. historical cases similar 

to the present one) regarding to  
o occupation 
o age of the applicant 
o sex of the applicant 
o area of residence 

 

The search is done based on metadata added to the various knowledge 
artefacts, e.g. to the processes, tasks, documents, links and persons. 

 

The knowledge artefacts  retrieved are presented  in one place  to give 
an overview what is available.  

 

The  sequence of  the  listed  artefacts depends on  ‘best matching plus 
rates’,  e.g.  a  document  about  plumbing  performed  by  young  female 
workers  would  be  presented  for  a  document  about  young  male 
carpenters.  

The  identification  of  the  ‘carpenters  document’  as  relevant  for  the 
particular  task  is  done  via  the  domain  ontology  where  for  example 
‘plumbing’  and  ‘carpeting’  is  related  to  ‘technical  professions’  (is‐a‐
relation). 

 

 

 

 

integration service 

 

 

refinement  service  (for 
knowledge  search  and 
presentation) 

1.3.1  The P.A. chooses a document and after reading adds a 
comment to the document in a way he would do with a 
paper  copy:  sticking a post‐it  to  the document. When 
finished he rates the value of that knowledge artefact. 

 

Then  the  P.A.  chooses  a  link,  tags  and  rates  it 
(enhancing its metadata). 

The comments are treated as  independent documents, related to the 
‘source document’ via metadata (created automatically). 

The  rating  influences  the  ranking of  the presentation when next  time 
the respective knowledge artefact  is presented (e.g. to a P.A. working 
on the ‘carpenter case’). 

 

refinement service 

1.3.2  The  P.A.  can  at  any  stage  of  his/her  work  decide  to 
search for information externally. 

John  browses  the  internet  and  finds  an  interesting 
document about plumbing in Ireland. 

He creates a document and  imports  it  to  the MATURE 
knowledge  base  and  fills  in  the  necessary  metadata 
name,  date,  link,  artefact  type  and  general  category 

The MATURE knowledge base is extended.   

A
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Step 
No 

P.A. view  Organisational view  OLME service 

(supported by the system). 

1.4  The P.A. ends his work by telling the system he is done 
and evaluating the difficulty and priority of the advisory 
case. 

 

 

 

In case the difficulty is rated high the P.A.’s professional background is 
checked e.g. regarding to his level of experience, since when he is with 
the organisational unit or his education. 

Based on  the results  learning goals may be  identified  like “read more 
on  construction  industry”  or  ”share  your  experiences  with  other 
freshmen”  or  “join  the  expert  group  working  on  the  topic  ‘young 
women  in  technical professions’”.  For  the  respective  task  an  item  in 
the P.A.’s working  list  is created accomplished with the corresponding 
knowledge artefacts (see above). 

monitoring service 

 

 

 

dissemination service 

1.5  Choosing  the  “share  your  experiences  with  other 
freshmen”  task  from the work  item  list the companies 
‘experience  wiki’  is  opened  and  the  P.A.  can  add  an 
article. 

Automatically the MATURE knowledge base is extended (see above).  monitoring service 

2   

Consultation 

 

 

2.1  The P.A.  (John)  searches  for  ‘Linda’s case’ and gets all 
information available. 

The MATURE knowledge base is searched for information fitting to the 
selected advisory case as done before. The link and the comment on a 
document John added earlier is now shown. 

 

In addition the search criteria were refined based on information given 
during  the  already  executed  tasks  like  the  ‘difficulty  rating’  of  the 
process  made  by  John.  Thus  results  in  a  change  of  the  presented 
persons: now only experienced P.A.'s are listed. 

 

Then  the  sequence  of  the  listed  artefacts was  adapted  to  the  rates 

monitoring service 

dissemination service 

 

 

 

refinement  service  (for 
knowledge  search  and 
presentation) 

A
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Step 
No 

P.A. view  Organisational view  OLME service 

made  in  the  meantime  on  certain  knowledge  artefacts  (e.g.  the 
document  rating  John  performed  earlier)  and  also  to  the  ‘difficulty 
rate’ (e.g. historical cases with the same rating are ranked higher). 

 

2.2  During consultation the P.A. acquires more information 
on the application. 

 

The following data is added: 
- education (passed exams, certificates etc.) 
- restrictions (e.g. staying local, accepting job offers 

abroad etc.) 

After  the  additional  application  data  is  submitted  the  display  of  the 
relevant artefacts  can be  refreshed and again  the  search  criteria and 
the  ranking  of  the  results  were  adapted.  (Not  implemented  in  the 
OLMEntor) 

monitoring service 

dissemination service 

 

 

refinement  service  (for 
knowledge  search  and 
presentation) 

2.3  After  the  consultation  the  P.A.  contacts  one  of  the 
experts presented. 

After  the phone call with Maud,  the expert,  John  tags 
her as favourite contact. 

   

3   

Problem Solving 

 

 

3.1  Working  on  Linda’s  case,  John  has  difficulties  to  get 
information about the possibilities of further education 
the time Linda will have finished her apprenticeship. 

Johns starts a search for colleagues working on related 
topics.  

John search criteria are 
- occupation = plumbing 

The MATURE knowledge base is searched for professionals working on 
related topics. 

 

Colleagues  are  listed,  along  with  further  information  on  their 
professional profile. 

 

monitoring service 

dissemination service 

 

 

 

negotiation service 
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Step 
No 

P.A. view  Organisational view  OLME service 

- area of work = Kent 
- age = > 18 <= 22 
- education = post apprenticeship AND in‐service 

He  finds an  ‘instant messaging community’ and writes 
Maud a message to join 

3.2  Maud  (the  owner  of  the  ‘instant  messaging 
community’), invites John to the community. 

   

3.3  John joins the community and places his question. 

 

John  adds  his  notes  to  the MATURE  knowledge  base, 
contributes  to  a  wiki  about  ‘post  apprenticeship 
education’  and  subscribes  to  a  magazine  about 
university extension and further education. 

Community members give answers.  negotiation service 

3.4  Next time John enters his work list, a new task “Set up a 
workshop on further education” is suggested. 

John  selects  the  task  and  a  list of potential workshop 
attendees  is displayed  along with  related work  to  the 
respective topic. 

MATURE  search  for and  lists professionals working on  the  respective 
topic. 

negotiation service 

3.5  John  sets  up  a  meeting  and  invites  some  of  the 
suggested persons. 

   

4   

Assembling Knowledge Objects 

 

 

4.1  Maud, the P.A. responsible for the quarterly ‘LMI Client 
Report’,  starts  the  creation  of  the  report  by  choosing 
the task from her task list. 

The  task  is  automatically  created  by  MATURE  based  on  certain 
conditions, e.g. 10 days before the end of a quarter. 
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Step 
No 

P.A. view  Organisational view  OLME service 

4.2  The  P.A.  reviews  the  report  provided  by  MATURE, 
adjusts it and, if necessary, completes it. 

The report is generated automatically. For this the knowledge base was 
searched for appropriate input. 

Also  this  search was  done  based  on metadata  added  to  the  various 
knowledge artefacts, e.g. to the processes, tasks, documents, links and 
persons. 

 

The  report  consists  of  aggregates/extracts  from  various  information 
sources, e.g. statistical  information,  job descriptions, requirements for 
education, job prospects etc. 

refinement  service  
(for knowledge search and 
report generation) 

 

 

 

 

4.3  After the report is set the P.A. ends her task.  As soon as the report gets the status ‘completed’ a notification is send 
to all employees working on related topics. 

dissemination service 

4.4  Next time  John  logs  in, he  finds  the notification of the 
newly available PR along with the message that Maud is 
presented on a photo within. 

As John tagged Maud as ‘favourite contact’ and the photo, included in 
the report was tagged with ‘Maud’ the hint was created. 

dissemination service 
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Appendix C: Detailed OLME use case descriptions 

UC I.1  Searching in a unified way over various information sources 

Short summary   A user can search over different knowledge bases (local and remote) for different types of 
artefacts and persons in a unified form. 

Category  OLME,PLME 
Authors   Karin Schöfegger, Athanasios Mazarakis, Roman Brun, UWAR, Tobias Nelkner 
Personas 
involved 

Sally, Silke, Andrew, Igor, Colin, Otto

Description 
MATURE offers a semantic search interface which provides various sources of information, e.g. 
the user’s own documents, local sources, shared knowledge bases like wikis, e‐mails, websites, 
videos, audio files, pictures etc. Depending on the kind of keywords (tags, categories, words), 
the user is offered a list of sources related to this semantic context. Furthermore, the persona 
finds communities discussing similar cases or other employees with experience in similar cases 
he/she is working on. Finding these artefacts like discussion groups, instant messaging groups, 
etc.  is  supported  by  semantic  annotations,  comments  and  ratings  of  the  artefacts.  So,  all 
sources which build together the knowledge base of MATURE are considered during the search 
process. 

Problem 
statement 
 

A person is supposed to gain more knowledge in certain areas of interest. This can happen 
because she is new to her position in a company, she changed position, is interested in the 
topic itself and wants to expand her knowledge about it or she is assigned to work on a specific 
topic. In order to improve the quality of a report/essay/document about this topic or to expand 
knowledge in this certain field, it is necessary to find additional sources of information. This 
search for information can be done by either keywords (finding files or relevant information on 
a wiki) or a specific context like the category this topic fits in, tags related to the topic etc. 
Furthermore, if a person's problem solving routine is to talk, phone and email to other 
colleagues (if she can't solve the problem by herself), this search function supports her in an 
optimal way to find colleagues or whole discussion groups, who can answer her question, easily 
and fast. 

Organisational 
aspects  

• Organisational knowledge maturing is supported by collaborative tagging and 
categorisation of artefacts within the organisation's knowlegde base.  

• Collaborative rating could support semantic search (as mentioned in UCI.6) to list well‐ 
rated artefacts first.  

• The organisational knowledge base may grow as people recognise the value added in 
sharing artefacts  

• If the user finds the information quickly, this reduces costs.  
• The organisation wants to be able to guide the user in what she is looking for.  
• Make the user aware of the possibility (or rather the obligation...) to enrich 

documents with metadata so that they can be easier retrieved in the right context  
• Motivational aspects  

o the organisation has to appreciate the effort of improving metadata by the 
individual by giving appropriate time  

o or the individual needs to benefit from it in her current task execution  
o or the tool needs to give a joy of use to the individual so that she likes to do it 

(rather than something else)  
Contextual 
assumptions 
and limitations 

• the user doesn't solve problems only by her own and therefore searches support from 
time to time.  

• the system knows the user's current work context, plus her general (long‐term) profile 
• metadata on documents (and maybe people) and general semantic information is 

available  
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Relevance to  
knowledge 
maturing  
and added value 

As soon as a new artefact has been created, either the user adds semantic context or the 
system suggests appropriate markups. This helps other users in the organisation to find 
artefacts concerning specific categories or related to tags. As time passes and more and more 
users add semantic mark‐up to their artefacts or the artefacts of others, it gets easier for other 
people to find appropriate information. As all knowledge sources are considered, the 
contextual search is quite broad and finding a solution is faster as the user does not need to try 
several search engines. Moreover, the quality of the search result is high as semantic 
annotations, comments and ratings of the artefacts are given. 
UCII.2 relates to the tagging of persons which are part of the search result, too.  

Contribution to knowledge maturing: This use case addresses the findability of artefacts 
created by others within their work task at hand. This forms the basis for (a) individual learning 
from artefacts of different degrees of maturity and (b) improving artefacts or creating new 
artefacts.  

Maturing phases covered: 2. Distribution in Communities, 3. Formalisation, 4. Ad‐hoc 
deployment  

Triggering event  This use case is initiated by people who are supposed to or want to gain a deeper knowledge in 
certain areas. For example, in the case of a Personal Advisor (P.A.) of career guidance 
organisations, this happens as soon as the P.A. is being contacted by (young) people looking for 
employment in specific fields like construction industry. So, the person needs support for a 
problem and searches for different sources of knowledge to find a proper solution. 

Flow of 
activities 

1. Person is interested in a specific topic and ... 
2. ... opens the MATURE search interface  
3. ... types in relevant or appropriate keywords, categories, tags  
4. The system offers lists of results clustered by the type of the artefact or by persons, 

e.g. audio‐files, videos, pictures, documents (global, local) etc sorted by the ranking 
criteria (organisational ranking, rating, etc.)  

5. Additionally the creators of the artefacts are shown such that the user can contact 
them in case she has questions  
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UC I.2  Searching linked content 

Short summary   The maturing of product documentation is supported by improving both linkage of 
relevant source documents and integrating client feedback. 

Category  OLME 
Authors   Uwe Riss, Hans Friedrich Witschel
Personas involved  Andrew, Sally, SAP documentation writers
Description 

A technical writer is responsible for the documentation of a particular office software 
solution. For every release of the software, she has to update the documentation but it is 
always cumbersome for her to analyse all relevant information sources such as 
development wikis, CM systems with presentations and whitepapers from product 
management and so on. Now she can use an integrated system that gives her an 
overview of all relevant documents that have been produced during the development 
process for the current release. Moreover, since the contained documents are related 
among each other, she easily finds related information that helps her update the 
documentation. She also creates relationships between her documentation and the 
information sources that she has used and stores the colleague that she has asked for 
advice so that other colleagues can refer to the original documents if necessary.  

Another aspect of this use case concerns the linkage between requirements of 
documentation consumers (customers) and the documentation to be produced: 
customers have specific demands with respect to documentation that are partially only 
customer‐specific but in a considerable number of cases they are shared by several 
customers and express legitimate information needs. The latter cases must be identified 
and addressed by adaptation of documentation resulting in a documentation maturing 
process. That is, customers must be enabled to express their information needs and the 
documentation providers must be supported in the analysis of that feedback (creating 
linkage between related feedback items) and in the identification of knowledge assets 
that match the particular requirements of the organisation and its ecosystems, especially 
its customers. 

Problem statement 
 

Content has grown in an "evolutionary" way so that many redundant and partly 
inconsistent pieces of information are scattered around that are not linked to each other. 
The new information must be used to update the pre‐existing documentation. In 
addition, producers of documentation content work disconnected from the needs of 
those who will read/consume the documentation. 

Organisational 
aspects  

creating links and integrating related (or redundant) information in documents supports 
the overall organisational content maturing 

Contextual 
assumptions and 
limitations 

The system needs to be able to access and parse all the (potentially) relevant documents 
that are involved here. 

Relevance to  
knowledge maturing 
and added value 

Contribution to knowledge maturing: This use case addresses a typical barrier in the 
continuous development and updating of content that is created in bottom‐up processes. 
It describes an important step in content maturing: linking and integrating related 
knowledge assets has to do with pruning and reseeding as it makes things digestible that 
have grown in an evolutionary way. Integration and linkage among knowledge assets 
helps keeping an overview of all available information.  

Maturing phase covered: 3  
Triggering event  A documentation for a (software) product needs to be created/updated 
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UC I.4  Exploring shared spaces 

Short summary   The user is supported in getting an overview of a certain topic in the oganisational 
knowledge base 

Category  OLME 
Authors   Simone Braun 
Personas involved  Sally 
Description  The user wants to explore the knowledge base in a structured way in order to get a 

better understanding about certain areas of interest. Based on topics she wants to see 
which knowledge artefacts, e.g. annotated web documents, wiki pages, related 
discussions, maturing dialogues etc. but also which people are associated with a topic. 
Further, she wants to see how different topics are connected and be directed to these 
topics in order to get more detailed information. At some point the user recognises that a 
link between two topics is missing and corrects this. 

Problem statement 
 

The user wants to gain more/deeper knowledge about certain areas of interest. She likes 
to explore a topic of interest by browsing and navigating. In this way new ideas emerge.  

Organisational 
aspects  

• supports deepening community understanding  
• triggers gardening activities  

Relevance to  
knowledge maturing 
and added value 

Contribution to knowledge maturing: 

• helps deepen the own understanding of areas of interest but also of the 
community understanding  

• browsing and exploring supports creating new ideas  
• through browsing and exploring deficiencies and faults, e.g. missing links 

between two topics, can be detected and corrected, this leads to UCV.6  

Maturing phases covered: Distribution in communities, Formalisation, Ad‐hoc training 
Triggering event  deepen the knowledge about an area of interest
Flow of activities  1. the system provides the user an ontology‐based navigation through the 

knowledge base  
2. the user navigates to her topic (ontology element) of interest  
3. the system displays description and further details of the topic (ontology 

element) and how it is related to others as well as knowledge artifacts 
(annotated web pages, maturing dialogues etc.) and people associated with the 
topic (ontology element) (e.g. through explicit tagging or user activity 
observation)  

4. through the provided semantic links the user navigates to other related topics 
(ontology elements)  

5. the user recognises a missing link and starts editing the structure, see UCV.6  
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UC I.5  Maturing business processes and learning goals 

Short summary   The system automatically provides relevant information and learning goals for a user's 
current task. During daily work the users/employees perform business/process tasks and 
learning activities. The mining component of the OLME analyses those activities and can 
suggest individual and organisational learning goals that are continuously updated. 
Additionally it can recommend the adaptation of business processes and learning 
processes towards a learning organisation. 

Category  OLME 
Authors   Barbara Thönssen, Knut Hinkelmann
Personas involved  Silke, Igor, Colin, Connexions Kent
Description  Working on a consulting case, a P.A. has to perform a certain task, e.g. preparing an 

interview with a client. The system supports her providing information already stored in 
the MATURE knowledge base (e.g. documents, website, similar cases, experts in that field 
etc.) and suggesting learning goals related to the task. 

Knowledge intensive processes usually deal with exceptional situations, unforeseeable 
events, unpredictable situations, showing a great variability and highly complex tasks. 
Therefore the user can add new business tasks (e.g. checking on rules and regulations for 
employees not of full age in the industrial sector) or new information (e.g. new literature 
on young females in traditional male professions) or new contacts (e.g. a colleague that is 
an expert in motive for the career choice of adolescent persons). In addition the P.A. may 
perform learning tasks as she is a probationer and wants to improve. For that she adds 
the task ‘buy book on “latest developments in occupations in the industrial sector”’, “job 
opportunities in the area of Kent” etc. In addition she books a course on “Talking to 
Teenagers – how to become understandable”. 

The system tracks the activities users perform during business task execution. Added or 
newly rated information will be visible immediately and automatically provided to other 
users where appropriate. Variations and deviations of process execution, e.g. when 
suggested tasks have not been performed or new tasks have been added, can trigger 
process mining routines. 

If adaptations of the business process model are significantly frequent the system will 
suggest to modify it accordingly.  

In addition process mining will discover similarities in learning goals, e.g. the increase of 
young women in the industrial sector’ requires reading of specialist books on the subject. 
Discovering that nearly all P.A.s consulting young people in this area bought or borrowed 
such books could lead to the organisational learning goal that certain standard books 
must be read by all P.A.s to insure consulting quality. 

Problem statement 
 

Need to automate knowledge intensive processes but providing the necessary flexibility; 
supporting users with all available information (on processes, tasks and learning goals) 
but allowing for changing business and learning tasks on demand. Making use of these 
adaptations for others by modifying business processes and transforming them in 
organisational and personal learning goals. 

Organisational 
aspects  

The system must be able to analyse actions performed related to instances of processes, 
respectively of tasks (equally business and learning tasks). The analysis can lead to 
suggestions for changes of a business process model (e.g. adding or deleting tasks, de‐
sequencing tasks etc.) or generate new learning goals from an organisational perspective. 
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Contextual 
assumptions and 
limitations 

As business changes are given companies not only have the need to perform business 
processes best but continuously adapt processes and task handling to that changes. 
Business process modelling is time consuming and especially for knowledge intensive task 
difficult or even only possible to a certain degree. Considering knowledge as rational to 
act not only that individuals have to keep up with new business requirements but also 
the organisation needs to identify areas where knowledge acquisition, usage or sharing 
should be guided thus learning and maturing learning goals.  

 
Relevance to  
knowledge maturing 
and added value 

Contribution to knowledge maturing: The use case aims at supporting knowledge 
intensive processes and guiding individual learning processes by (automatically learned) 
organisational learning goals. It promotes the current practice and experiences on lower 
levels of maturity to the ad‐hoc deployment and standardization. 

Maturing phases covered: Ad‐hoc‐training/deployment , partly formalization, partly 
standardization 

 
Triggering event  The need of supporting knowledge intensive tasks. The need to adapt and improve 

processes and acquire new knowledge to perform tasks better. The need to 
(automatically) identify and mature learning goals from an organisational point of view.  

Flow of activities  Starting position is an employee in the context of her daily work. She is working on a case 
guided by a business process. The process can be structured and automated but also may 
contain variable, knowledge‐intensive tasks. The latter are of utmost importance for the 
learning and maturing activities. When accepting a task from her worklist all information 
available in the MATURE knowledge base (including documents, experts, learning tasks 
etc.) is displayed. Working on the case the system monitors her doing (e.g. adding a new 
document, changing the rating of another, performing an additional task (e.g. setting up a 
meeting with experts) creates a learning task for herself and suggests learning goals. As 
an example consider an employee, say Silke, in the underwriting department of a life‐
insurance company. Silke has to decide whether an application for insurance can be 
accepted or has to be rejected. She can also impose conditions e.g. higher premiums or 
the exclusion of specific claims, decide to interview the applicant personally or call an 
expert for advice.   

Assume that Silke assesses an application of a client who had a heart attack a year ago 
and started skydiving as a fitness sport recently. Silke is unsure how to assess this 
combination of heart problems and risky sports, searches for information and in addition 
defining the learning goal ‘become familiar with insurance cases related to risky sports’. 
Similar learning tasks are defined by other underwriters. Bookmarking and rating 
interesting information sources will be immediately available for all but can also be 
recognised when analysing the process instances later by the system. The process 
(instance) mining may lead to the determination of a new organisational learning goal 
‘make underwriters fit in dealing with risky sports’. Next time an underwriter, for 
example Igor, has to check an application of a person with circulatory problems, doing 
speed surfing, Igor will get a questionnaire created in earlier tasks to assess the risk of the 
application with respect to deal with risky sports and health problems.   

 



   

125 

 

 

UC II.2  Tagging people 

Short summary   Igor wants to take notes regarding (skills of) people he recently communicated with. In 
order to make retrieval as easy as possible, Igor wants this information attached to 
already existing information on people, like, e.g. profiles.  
 

Category  OLME, PLME 
Authors   Alexander Sandow, Simone Braun, Christine Kunzmann
Personas involved  Igor, Andrew 
Organisational 
aspects  

• peer‐based description of skills within an organisation  
• may be used in order to create an overview of  

o which people may know which topic  
o which people have which new topic/tag  
o what are new topics within the organisation  

• Motivational aspects  
o the organisation has to appreciate the effort by the individual by giving 

appropriate time  
o or the individual needs to benefit from it in her current task execution  
o or the tool needs to give a joy of use to the individual so that she likes 

to do it (rather than something else)  
Contextual 
assumptions and 
limitations 

An artefact (e.g. a web page) with information on a certain person exists already

Relevance to  
knowledge maturing 
and added value 

Contributions to knowledge maturing:While UCII.1 is more concentrated on locating 
people, this use case is primarily concerned with organising larger networks of people 
and relating them to topics. This clearly fosters the formation of communication 
structures, but at the same time it also helps to describe what people know for the 
organisation, thus enabling guidance.  

Maturing phase covered: 1, 2, 3  
Triggering event  1. Igor has communicated with someone new and wants to add specific 

information about this person  
2. Someone who is known to Igor is interested in a new topic, which Igor wants to 

document  
Flow of activities  1. the user communicates/has communicated with someone  

2. the system provides an interface to annotate the person, e.g. at the person's 
profile, within the user's contact list  

3. the user annotates the person using tags  
4. during the annotation process the system supports the user with tag suggestions 

and awareness functionalities for the existing organizational people tagging 
vocabulary  

5. the system automatically updates the organisational people tagging vocabulary  
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UC II.4  Forming groups 

Short summary   Support users in forming interest‐based groups and informally exchanging information 
within these groups 

Category  PLME, OLME 
Authors   Graham Attwell, Sally Anne Barnes, Jenny Bimrose, Alan Brown 
Personas involved  Silke, Connexions Kent, Careers Scotland
Description 

In careers company contexts it is likely that staff may wish to form groups for particular 
purposes: for example, they may share an interest in particular types of LMI. Within the 
PLME there should be the capability of individuals to suggest topic groups and issue 
general or specific invitations to participate (according to area, interest etc.). The system 
allows networking:  

• Information can be shared by searching when needed (avoiding unwanted 
emails).  

• A wide network of colleagues can be contacted.  
• It is possible to see who is online.  
• General messages can be sent to ‘my contacts’ ‐ to ask for information. This 

could pop‐up when they log in.  
Problem statement 
 

In careers company contexts information may be held by individuals in different places. If 
they form groups for particular purposes, they may be able to share and develop 
material. 

Organisational 
aspects  

organisation would welcome this type of collaboration

Contextual 
assumptions and 
limitations 

individuals comprising the groups have the time and inclination to share 

Relevance to  
knowledge maturing 
and added value 

Contribution to knowledge maturing: Forming topic‐oriented is an essential element of 
the second phase of knowledge maturing. This use case reduces communication and 
collaboration barriers and thus facilitates sharing information.  

Maturing phases covered: Distribution in communities  
Triggering event  recognition of the potential value of sharing and a reliable technological means of doing 

so 
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UC II.6  Fostering maturing of artefacts through dialogues 

Short summary   Supporting and documenting discussions with specialised structured Knowledge 
Maturing dialogues 

Category  PLME, OLME 
Authors  

Andrew  Ravenscroft,  Simone  Braun,  Graham  Attwell,  Stefan  Thalmann,  Alexander 
Sandow, Miguel Amerigo, Athanasios Mazarakis 

Personas involved  Igor, Otto 
Description  A young engineer is in charge of constructing a Dam or a Personal Adviser is in charge of 

advising young people about career opportunities. Therefore they need to deal with 
various forms of multimodal media (i.e. multimedia documents, video‐files, sound‐files). 
Another issue is the research, organisation and structuring of such artefacts for later 
retrieval. In such situations, it's often necessary to have structured discussions with 
colleagues about the artefacts or their organisation and structuring (see UCIV.1). Thus the 
engineer or P.A. holds specialised knowledge maturing dialogue games (KM‐DGs), i.e. 
synchronous group discussions realising knowledge maturing processes. At the end he 
wants to have a record of the dialogues which are linked to the artefacts and agreed 
actions (directly or via an ontology). In this way he and other colleagues can recall the 
way of decisions, e.g. the critiques of 2D or 3D designs by the various stakeholders in the 
Construction Industry. 

Problem statement 
 

1. in general, the need to communicate with others, to discuss key issues and 
decide actions  

2. discussions are not guided or structured and decisions and agreed actions not 
easily understandable by not‐involved people  

3. similar sorts of discussions are often held, but these can be wasteful and 
frustrating because what is discussed and agreed  

• is not well recorded  
• is too vague  
• is incomplete (in registering all participants views and concerns)  
• is not linked to the artefact that is the subject of the dialogue  
• does not actually support processes or phases of knowledge maturing  
• cannot be easily understood by others who are not involved in the 

discussion;  

Organisational 
aspects  

When gardening, users quite explicitly  take an  "overview"  (and  thus an organisational) 
perspective  since  they manipulate  artefacts  and  structures  that  go  beyond  their  own. 
Moreover the quality assurance of knowledge artefacts within shared knowledge spaces 
is secured. 

Contextual 
assumptions and 
limitations 

• In order to be able to carry out the gardening activities, the user needs 
information on how the artefacts that are in the shared knowledge space are 
used, i.e. on the history of an artefact  

• special users take responsibility; this might happen explicitly (as an official task) 
or implicitly (by the user's self assignment)  

• the organisation has to show its commitment for such activities, e.g. 
acknowledge time for activities
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Relevance to  
knowledge maturing 
and added value 

• Stimulation of knowledge maturing processes ‐ through the Knowledge Maturing 
Dialogue Game (KM‐DG) design;  

• Generally, raising the level of intellectual engagement around media‐rich 
representations;  

• Richer representations of knowledge maturing processes and artefacts in the 
organisations knowledge base;  

• Stimulating and capturing knowledge maturing processes and practices that may 
otherwise go unnoticed or not occur;  

• Allows knowledge maturing dialogues about design and construction amongst 
stakeholders who aren't, or cannot be co‐present, to be available and 
communicated  

Contribution to knowledge maturing: This Use Case intends to make communication 
more effective by scaffolding dialogues with the help of suggestions for dialogue 
structure, that realise key semantic aspects relevant to knowledge maturing. This aims at 
improving the meta‐competency dimension (in that there is group development). 
Furthermore, each participant in this above Use Case interprets exchanged information in 
the communications and hence new knowledge can emerge i.e. the cognifact aspect of 
the MATURE model in that there is collective knowledge maturing and individual learning 
and alignment. Also, actors who create artefacts go along with the abstraction from the 
subject domain there is therefore aspects of the de‐contextualisation of the content.  

Maturing phases covered: Expressing ideas, Distribution in communities, Formalisation  
Triggering event  An engineer/knowledge worker is tasked with working on a design and he needs the 

assistance and opinion of other stakeholders/experts ‐ generally, or because he has 
reached an impasse on his own, and needs to invite others to 'get him going' again. 

Flow of activities  Normal Course

1. ...KM‐DG made available as an 'ambient service', that can simply be 
linked/dragged on to the toolbar of relevant web‐tools or pages;  

2. ...implemented, based on common API's etc., so it can be interoperable with 
popular media‐based technologies (e.g. from Social Software to Document 
Repositories)  

3. ...the engineer organises/sets up dialogue game interaction ‐ perform KM‐DG 
linked to the interactive artefact, e.g. the construction plans or CAD designs for a 
Dam ‐ store artefact(plans/designs) and dialogue game record together  

 Variation 

1. the user in engaged in UCIV.1, i.e. researching, collecting, and structuring 
relevant artefact  

2. the user is not sure about the organisation of the collected information  
3. the user starts with a colleague a special Knowledge Maturing Dialogue Game 

for structuring issues in order to discuss and solve this problem  
4. the system scaffolds the users with dialogue structuring functionalities  
5. the users choose from specific Moves and Openers, that realise the semantics of 

knowledge maturing, to start and stimulate their contributions  
6. the users agree on appropriate actions to solve the organisation problem and 

close the dialogue  
7. the system automatically attaches the content of the performed dialogue to 

related knowledge structure element and makes these knowledge maturing 
activities available to the organisation to assist others solving similar problems  
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UC III.1  Staying up‐to‐date on a certain topic 

Short summary   Someone would like to stay informed only about certain areas of knowledge.
Category  OLME 
Authors   Andreas Kaschig, Jenny Bimrose, Karin Schöfegger, Dirk Stieklitz, Stefan Thalmann, 

Daniela Feldkamp, Hans Friedrich Witschel 
Personas involved  Silke, Andrew, Connexions Kent, Careers Scotland
Description 

Silke would like to stay informed only about certain areas of knowledge (within and 
outside the organisation). Whenever she comes across a topic that she wants to know 
more about or that seems to be interesting, she adds this topic to her profile, e.g., by 
defining keywords. As it is very important for Silke to have clear structures, she puts new 
keywords in relation to existing ones. It is possible for Silke to define events that cause 
posting information to her, e.g.:  

• concerning contents that were created or have changed maturity stage:  
o a blog entry or bulletin board entry was written,  
o a paper concerning the topic was published,  
o an artefact with regard to the topic was added to the organisational 

knowledge base,  
o a new formal training is available that covers Silke’s area of interest,  

• concerning people :  
o a new employee with skills/interests in the topic was hired,  
o an employee has shown interest in one or more of her topics,  
o an employee has increased his/her skill level in one of Silke’s favourite 

areas, etc.  
• concerning processes :  

o a new process that deals with the topic has been introduced within the 
organisation  

o a process that refers to the topic has been changed or improved, 
respectively  

Additionally, Silke can define how she wants to be informed, e.g., by email, some kind of 
topic based RSS‐feed, etc.  

Problem statement 
 

• Silke wants to stay aware of certain topics in order to be up‐to‐date  
• she also wants to cut down search times for finding artefacts and people that 

deal with certain topics  
• Silke would like to stay aware of changes or artefacts that might affect her work  

Organisational 
aspects  

• getting an overview of the relationships between employees and topics they are 
interested in  

• the generated links may be a guide to what is important and provide structure to 
topics and people (in this structure, the "relevant" topics are the ones that most 
people are interested in)  

• goal‐oriented offering of formal trainings to employees that are interested in the 
specific topic  

Contextual 
assumptions and 
limitations 

• Silke aims at continuous learning in order to improve her work practice  
• as a trainer Silke needs to stay up‐to‐date with the state‐of‐the‐art practices in 

the field covered by herself  
• other personas might benefit as well  
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Relevance to  
knowledge maturing 
and added value 

Contributions to knowledge maturing: This use case fosters employees' awareness of 
changes concerning maturity stages of contents and processes as well as skill levels of 
colleagues. Awareness increases the chance for take‐up and further development (for 
artefacts), or promotes the establishment of contacts between people with same 
interests.  

Maturing phases covered: Emerging ideas, Distribution in communities, Formalisation, 
Ad‐hoc deployment  

Triggering event  • need to stay aware of a topic  
• adding keyword(s) that represent an interesting topic  

Flow of activities  1. coming across an interesting topic 
2. adding this topic to one’s own profile by defining keywords  
3. relate the defined keywords to already existing ones  
4. define events that cause posting information to the user  
5. define way of posting information  
6. possibly evaluate posted information, e.g., was this information regarding to 

that topic helpful?  
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UC III.2  Adaptive Knowledge Distribution 

Short summary   Highlight those knowledge elements that should be prepared in a way that they fit to 
knowledge workers' preferences 

Category  OLME 
Authors   Stefan Thalmann, Andreas Kaschig, Jenny Bimrose, Karin Schöfegger, Dirk Stieklitz
Personas involved  Andrew, Igor, Colin, Silke, Sally
Description  Knowledge Maturing highly depends on distribution and exchange of knowledge within 

communities. With an increasing distribution in communities more different ideas can be 
combined with  this  knowledge  and  the  chance  for maturing  increases. Distribution  of 
knowledge  in  ambient  networks  happens  usually  via  direct  communication.  The 
distribution beyond the ambient network is not as easy and usually relies on knowledge 
elements.  “A Knowledge  Element  (KE)  is  the  smallest unit of  atomic,  explicit,  formally 
defined  knowledge  content”  (Maier,  2007).  Transferring  knowledge  across  different 
contexts negatively influence the knowledge transfer (Argote and Ingram, 2000), because 
knowledge  is related to a certain context and thus the context  is required  for receiving 
the knowledge. This means, several hurdles can occur  from different  learner  types and 
learner styles (Kolb, 1981, Felder and Silverman, 1988), different expertise level (Reagans 
and McEvily, 2003), different terminology (Reagans and McEvily, 2003), cultural aspects 
(Leyland, 2006) or  location and device  related aspects  (Zimmermann et al., 2005  ). By 
adapting  KE  to  the  user’s  requirements  and  to  the  existing  settings,  learning  success 
(Dagger  et  al.,  2005)  and  thus  knowledge  transfer  would  increase  (Williams,  2007). 
Furthermore,  by  increasing  the  knowledge  transfer  and  thus  the  distribution  of  KE, 
knowledge maturing could probably be facilitated.  

The adaptation push service  (APS) should be part of  the OLME  framework and support 
the knowledge distribution within organizational settings. Main aim would be to identify 
knowledge elements which are probably interesting for an adaptive preparation in order 
to facilitate knowledge maturing. Furthermore, suitable content preparation techniques, 
making KEs usable  in an adaptive way, should be proposed as well. Finally, the adapted 
materials should be provided within a delivery component. 

Problem statement 
 

• make knowledge elements available in a way that fits to knowledge workers' 
preferences  

• identify knowledge elements which are probably interesting for an adaptive 
preparation in order to facilitate knowledge maturing  

• stay aware of certain topics in order to be up‐to‐date  
• stay aware of changes or artefacts that might affect her work  

Organisational 
aspects  

• Main aim would be to identify knowledge elements which are probably 
interesting for an adaptive preparation in order to facilitate knowledge 
maturing. Furthermore, suitable content preparation techniques, making KEs 
usable in an adaptive way, should be proposed as well.  

• goal‐oriented offering of formal trainings to employees that are interested in the 
specific topic  

Contextual 
assumptions and 
limitations 

• By adapting KE to the user’s requirements and to the existing settings, learning 
success (Dagger et al., 2005) and thus knowledge transfer would increase 
(Williams, 2007). Furthermore, by increasing the knowledge transfer and thus 
the distribution of KE, knowledge maturing could probably be facilitated.  

• support continuous learning in order to improve work practice  
• staying up‐to‐date with the state‐of‐the‐art practices in the field covered by the 

persona  
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Relevance to  
knowledge maturing 
and added value 

Contribution to knowledge maturing:

• Increased knowledge transfer and distribution of knowledge ‐‐> knowledge 
maturing could probably be facilitated.  

• fostering employees’ awareness of changes concerning maturity stages of 
contents and processes as well as skill levels of colleagues  

• speed up knowledge maturing  

Maturing phases covered: Formalisation, Ad‐hoc deployment  
Triggering event  • need for speed up knowledge maturing for a specific topic  

• need to stay aware of a topic  
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UC IV.3  Assembling artefacts 

Short summary   Automatically generating new knowledge artefacts out of existing ones, supported by the 
system. 

Category  OLME 
Authors   Roman Brun, Christine Kunzmann, Hans Fridrich Witschel, Miguel Amerigo, Jenny 

Bimrose 
Personas involved  Colin, Andrew, Connexions Kent, Careers Scotland
Description 

Generating new knowledge artefacts like continuous reports, project reports and other 
artefacts is automated. Existing knowledge artefacts related to a certain topic are 
identified and provided automatically (e.g. for a periodical report on the employment of 
young women in Kent, sources like statistical information, job descriptions, requirements 
for education, job prospects etc. could be gathered) and offered for further use. That can 
be done then in ‘copy‐paste like manner’ or fully automatically based on user‐defined 
templates and ‘tagged content’ (e.g. a chapter or a graphic) instead of a complete 
document.  

At any moment, the system provides the user with exact and clearly presented 
information on where the merged artefacts come from and if they are up‐to‐date and 
reliable so that the user can evaluate if they are consistent and valid.  

The newly issued document could then be distributed to the target group, e.g. 
subscribers.  

Problem statement 
 

Relevant data needs to be identified, aggregated and combined 

Organisational 
aspects  

It is necessary for the organisation to ensure that the information or artefacts produced 
are relevant for the company or are aligned with its interests. 

Relevance to  
knowledge maturing 
and added value 

Contribution to knowledge maturing: This use case helps the organisation to have an 
improved knowledge base (i.e., shared collection of artefacts). The system supports a 
coherent organisational identity in the development of knowledge artifacts. For example: 
a) A summary is provided for each artefact and kept up‐dated. b) A template is developed 
so that different versions can be provided for different audiences. c) Bespoke artefacts 
can be exported by email.  

Furthermore, it contributes to the quality assurance of organisational knowledge 
artefacts.  

Maturing phases covered: Formalisation, Ad hoc deployment, Standardisation  
Triggering event  Knowledge worker needs to produce a new report/information sheet/… because of a 

client request or internal information request/lack of knowledge 
Flow of activities 

Normal Course 

1. Automated suggestion of relevant knowledge artefacts  
2. Selecting proposed & additional knowledge artefacts‐parts  
3. Merge the artefacts  
4. Review the newly created artefact  
5. Disseminate it  

Variation 

Sometimes artefacts can be aggregated fully automatically, sometimes the system is only 
needed for supporting the aggregation  
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UC IV.5  Collaboratively maturing process knowledge 

Short summary   Acquiring knowledge on typical informal processes in an organisation (e.g.: planning a 
trip, hiring a student, writing a certain type of report, requesting a company credit card, 
…) 

Category  PLME, OLME 
Authors   Hans Friedrich Witschel
Personas involved  Colin 
Description  A user is faced with the new situation of having to write a report that is due every month. 

She  knows  that other  employees have done  the  same  thing before. By  consulting  the 
organisation’s knowledge base, she finds two tasks that both contain useful information 
on  this  type  of  report  provided  by  two  other  users. One  contains  a  template  for  the 
report, the other a completed report from the past and pointers to pieces of information 
that are usually relevant for the report. In addition, both contain a list of people who can 
help in writing.  

The user decides to combine both tasks  into a new task pattern from which she creates 
her own  task. Thus, all previous  information  is combined  in one place.  In  the course of 
writing  the  report,  the user also notices  that a piece of  statistical  information  that will 
(almost) always be used for generating the report is missing in the new task pattern. She 
creates an abstractor for that piece of information and attaches the particular Excel sheet 
from which she has drawn it for this month’s report.  

Although this use case focuses on informal (ad hoc) processes, we can establish 
interesting relationships with more formal adaptive processes and workflows. If users are 
enabled to extend workflow‐generated tasks by adding and refining their own subtasks 
and resources (see UCV.8), then the maturing of this more informal process knowledge 
can also contribute to maturing more formal adaptive process models. In particular, by 
observing where certain user‐generated tasks or task‐patterns are (re‐)used and how 
frequently this happens, we can detect potential improvements of a process model. In 
the example above, the task of writing the report may be workflow‐generated; if many 
users add the same template to this task, then the template should probably be offered 
by the system every time. 

Organisational 
aspects  

users can pass on their work experience and contribute to the community’s process 
knowledge 

Contextual 
assumptions and 
limitations 

Other people must have provided information on their tasks 

Relevance to  
knowledge maturing 
and added value 

Contribution to knowledge maturing: Newbies get acquainted quickly with 
organisational informal processes (dissemination and guidance), users can pass on their 
work experience and contribute to the community’s process knowledge and thus develop 
it to a higher degree of maturity. This use case shows the application of process maturing 
in the “early” phases of maturing, i.e. when no formal process modeling has taken place, 
but all information comes from community activities  

Maturing phases covered: Distribution in communities, Formalisation  
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UC IV.6  Rating artefacts and assessing the quality of artefacts 

Short summary   This use case describes how the Mature system supports users in rating artefacts w.r.t. 
their quality and/or usefulness in a certain situation 

Category  OLME, PLME 
Authors   Pablo Franzolini, Tobias Nelkner, Roman Brun, Daniela Feldkamp, Hans Friedrich Witschel
Personas involved  Sally, Andrew 
Description 

A user comes across artefacts of diverse quality during her work. The system helps her 
rate and comment these artefacts, considering the following aspects:  

• Ratings are with respect to the quality and/or usefulness of the artefact  
• The usefulness is defined with respect to the work context, e.g. the case a user is 

working on. Quality may also include features such as topicality or presumed 
general usefulness  

• The usefulness of an artefact largely depends on the (work) context in which it is 
used. Therefore, the context in which the rating was given (e.g. the case the user 
is working on) should be preserved so that other users can judge whether the 
rating(s) really apply to their own current context.  

• In addition, users should be enabled to comment on their ratings, as a basis for 
potential later discussions  

• To overcome the cold‐start problem of ratings, some artefacts can receive 
automatic initial ratings (e.g. based on number of citations for papers)  

Problem statement 
 

Good ratings avoid waste of time due to redundancy (including duplication), uncertainty 
of information value, incompleteness, incorrectness, unconciseness. That is, users want 
to rate artefacts in their own interest in telling good from bad artefacts.  

Organisational 
aspects  

• Enabling users to rate/mark artifacts speeds up the organisational maturing 
process by generating trusted sources  

• Rating and versioning system also organises the community (e.g. forums have 
shown that their rating systems for users and posts enhance the value of such 
community to others).  

Relevance to  
knowledge maturing 
and added value 

Contribution to knowledge maturing: Quality control is an important reseeding activity 
that prevents resources to be allocated to less effective maturing processes. It helps to 
focus on the important ones. This "importance" is defined by the perceived usefulness of 
peers.  

Maturing phases covered: partly Distribution in Communities, but mainly Formalisation, 
Ad hoc deployment  

Triggering event  • User finds artefacts of diverse value, wants to rate them for self‐organisation 
(highlighting good ones, discarding bad ones)  

• user wants to help her colleagues by adding a new rating and/or a comment, 
why e.g. she has found the knowledge artefact helpful  
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Flow of activities 
Normal Course 

1. The user finds a document in the internet or the organisational knowledge base  
2. She drags the document into a rating widget  
3. The rating widget shows her an overall score of reliability  
4. She is able to influence the score by giving a personal appraisement and a 

comment  
Variation 

1. The user only rates without giving a comment  
2. The user gives a comment but does not change the rating  

1. The user searches a document within her PLME  
2. She gets a list of matching documents  
3. Part of the list is a rating of the each search result  
4. She can choose one of the documents but can also rate the document within the 

list of results  

1. The user searches a document within her PLME  
2. She gets a list of matching documents  
3. Part of the list is a rating of the each search result dependent on the context of 

the user.  
4. The user has an overview which document might fit best to her current task  
5. She can choose one of the documents but can also rate the document within the 

list of results  
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UC IV.8  Disseminating to the organisation and receiving feedback 

Short summary   This use case describes how the Mature systems supports a user in publishing a newly 
created or newly found document to the organisational knowledge base in a way that it 
can be found later by those who need it and in a way that allows the user to get feedback 
by other users on its usefulness and other information needs that should also be 
satisfied. This feedback also includes the possibility to monitor how/where the artefact is 
used by others. 

Category  OLME 
Authors   Roman Brun, Daniela Feldkamp, Hans Friedrich Witschel, Stefan Thalmann, Hans Friedrich 

Witschel 
Personas involved  Andrew, Colin 
Description 

A user who has either found or created an artefact that she believes is relevant for others 
in the organisation wishes to publish that artefact in a way such that  

• it can be found when it is needed by others (i.e. appropriate metadata has to be 
included)  

• it is pushed towards those who need it  
• the user can get feedback about further information needs of users that she 

should also satisfy.  
• the system helps the user monitor how it is used in practice and/or integrated 

e.g. in other documents  
Problem statement 
 

• For the user: information that she produces can be retrieved when it is needed, 
i.e. it is not being lost; user can trace how her information is being used by 
others  

• For the organisation: the user is supported in supplying the information that is 
really needed by others 

Organisational 
aspects  

The user is supported in supplying the information that is really needed by others and in 
seeing how this supply results in actual usage of the information 

Contextual 
assumptions and 
limitations 

The user needs to have provided some tags/metadata describing the new artefact 

Relevance to  
knowledge maturing 
and added value 

Contribution to knowledge maturing:  

• The system helps the user to push her artefacts towards others and towards the 
organisational scope and to make it easy for them to find the artefacts she 
produces in the context when they need it  

• The user can get feedback on what other people’s information needs are, either 
when explicitly asking for it or automatically (if she “subscribes” to it)  

• The user sees how exactly her contribution is useful for others in the 
organisation  

• Organisation: improved knowledge base, the user can add and share faster new 
information sources  

Maturing phases covered: Formalisation, Ad hoc deployment  
Triggering event  • The user has found or created an artefact that she thinks might be interesting to 

others  
• The user feels a need for information of usage scenarios, changes or other usage 

of the artefact  
Flow of activities  1. User wants to add information source 

2. User enters Link/URL of information source/knowledge artefact, together with 
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additional metadata 
3. Link is stored in the MATURE knowledge base  
4. The user can decide whether or not she want to be made aware of any 

comments/ratings that others provide for the new artefact 
5. User wants to have information about the usage of content artefacts in other 

contexts and/or to have information about changes on the original  
6. Related documents and information sources are displayed.  
7. If the user clicks on a related document or information source, the original 

document/information source is presented.  
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UC IV.9  Interoperability between PLME/OLME and existing data sets 

Short summary   Shows how the variety of data and information sources is made transparent for the user
Category  PLME, OLME 
Authors   Graham Attwell, Jenny Bimrose, Sally Anne Barnes, Alan Brown 
Personas involved  Connexions Kent, Silke, Careers Scotland
Description  The system allows integration with existing systems and datasets: a) Search engines could 

be changed to accommodate individual preferences. b) Potential exists for integration 
with other internal systems and datasets. c) Interoperability with external organisational 
systems and datasets is possible. d) Non‐organisational members could access specified 
elements of the system. For instance, employers should be able to add vacancies and 
clients/customers should be able to search for vacancies. 

Problem statement 
 

Need for an adviser to be able to move between PLME / OLME and existing systems and 
datasets that the adviser typically uses: both other internal systems and datasets and 
external ones. 

Organisational 
aspects  

Can facilitate knowledge maturing and movement between PLME and OLME and external 
data sources. 

Contextual 
assumptions and 
limitations 

Assumption that this process will attract organisational support. 

Relevance to  
knowledge maturing 
and added value 

Contribution to knowledge maturing: This use case ensures the embedding of MATURE 
components with site specific data sources. It makes it possible to incorporate knowledge 
from a variety of sources and thus enlarges the basis of knowledge that feeds into the 
maturing process 

Maturing phases covered: Formalisation, Ad‐hoc deployment, Standardisation  
Triggering event  Advisers and specialist experts wish to be able to have an efficient system of moving 

between systems. 
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UC V.4  Gardening of shared knowledge spaces 

Short summary   This use case describes how (group of) users or takes responsibility for clearing out and 
reorganising shared knowledge artefacts and their context, e.g. in a wiki, either on their 
own or collaboratively. 

Category  OLME 
Authors   Simone Braun, Stefan Thalmann, Daniela Feldkamp, Jenny Bimrose, Alan Brown, Karin 

Schöfegger, Tobais Ley, Hans Friedrich Witschel 
Personas involved  Connexions Kent, Careers Scotland, Silke, Sally, Andrew

 
Description  This use case describes the process of a person or group of people taking ownership for 

gardening shared knowledge spaces, e.g. in a wiki. This can also be for a certain (sub‐
)topic that is of relevance to the organisation as a whole and initiating an organisational 
maturing process by refining collective knowledge and artefacts within this topic. When 
having loosely collected ideas and existing artefacts brought together e.g. by UCIV.1, it's 
necessary to initiate refinement processes for the artefacts and their context including 
the surrounding semantic structures, to add missing links between topics and between 
artefacts, to merge similar ones and smooth inconsistencies, or to delete unused, 
outdated or incorrect artefacts. 

Problem statement 
 

Problems in accessing knowledge/information/data because of:  

• missing links between artefacts  
• distributed information over multiple artefacts, e.g. multiple wiki pages for the 

same topic  
• inconsistencies/contradictions between artefacts  
• different structure, labeling etc. then expected and wanted  

Organisational 
aspects  

When gardening, users quite explicitly take an "overview" (and thus an organisational) 
perspective since they manipulate structures that go beyond their own. Moreover the 
quality assurance of knowledge artefacts within shared knowledge spaces is secured. 

Contextual 
assumptions and 
limitations 

• In order to be able to carry out the gardening activities, the user needs 
information on how the artefacts that are in the shared knowledge space are 
used, i.e. on the history of an artefact  

• special users take responsibility; this might happen explicitly (as an official task) 
or implicitly (by the user's self assignment)  

• the organization has to show its commitment for such activities, e.g. 
acknowledge time for activities  

Relevance to  
knowledge maturing 
and added value 

Contribution to knowledge maturing: A major barrier to wider dissemination is the lack 
of shared structures. But such shared structures ‐ if they are useful ‐ represent negotiated 
meaning, which usually grows in an evolutionary way. But this growth also needs 
reseeding activities to prune and improve the structure, reflect on interrelations.  

Maturing phases covered: Distribution in communities (small scale), Formalisation (large 
scale), Ad hoc deployment  

Triggering event  the user can't find resources of other users because of different labeling 
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Flow of activities 
Normal Course 

1. the user stumbles upon inconsistencies between different konwledge artefacts  
2. the user enters the MATURE gardening area  
3. the system displays an overview of the specific topic/category with related 

artefacts and how it is embedded within the overall structure  
4. the user navigates to the concerned artefacts  
5. whenever needed, the user can have a look at the contexts in which certain 

artefacts have been used and at a history of changes to artefacts as well as a 
history of previous changes of the structure  

6. then, the user starts cleaning and reorganising (moving, renaming, deleting, 
creating, merging artefacts and structure elements etc.)  

7. the system supports the users with functionalities for gardening, e.g. the 
automated identification of candidates for cleansing of unused elements or for 
marking very similar elements  

Variation 

collaborative gardening, step 6:  

1. the user reorganises the shared knowledge space together with other users  
2. at some point, one user is not sure, e.g. about the relation between two topics 

or merging two artefacts, or the users have different opinions  
3. thus they start negotiating the meaning with a knowledge maturing dialogue 

(see UCII.6)  
4. after reaching the decision, the system supports the users in implementing the 

decision with change suggestions  

1.  Thus, future users can reconstruct the ontology development processes  
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UC V.5  Taking care of topics or artefacts in shared spaces 

Category  PLME, OLME 
Authors   Pablo Franzolini
Personas involved  Sally 
Description  • Sally searches for stability and continuity and thus likes to find collected 

artefacts in the same position that she arranged them.  
• Sally hates non‐documented changes, so the documentation should show 

evidence and trustability  
• Sally marks wrong info to prevent it from being reused  

Problem statement 
 

Sally wastes time because she has to get acquainted to new ways of accessing 
information relevant to her, without additional value (e.g. she gets back to wiki to find 
out everything is bloody messed up again and again and AGAIN!!!!) 

Organisational 
aspects  

Documented changes and the ability to follow up changes allows the organisation to 
learn from mistakes, so it speeds up the maturing process at the organisational level 

Contextual 
assumptions and 
limitations 

This use case reflects the revisit of information on internal systems (e.g. wiki). Internal in 
the sense that the organisation has command over it (has control, defines access and 
modification rights. 

Relevance to  
knowledge maturing 
and added value 

Knowledge maturation is restrained to proven improvement. 

Triggering event  Finding what was valuable content to be un‐organised and modified to present lower 
value due to those changes 

Flow of activities  1. Sally stores artefacts (code, manuals, documents, images, etc.) in specific places 
(eg. server folder)  

2. Sally accesses the repository to find specific collected artefacts  
3. Sally finds that her artefacts have been changed  
4. Sally wants to see her unchanged (e.g. version) artefact, in the same 

place/position she left it.  
5. Sally wants to see what are the changes done to her artefact/code by reading 

the documentation or trail of the change.  
6. Sally marks wrong artefacts she finds as not valuable if she finds they have 

mistakes, bugs, unnecessary code, etc. 
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UC V.6  Gardening of shared vocabularies 

Short summary  
This use case describes how a user re‐organises terminological structures (concepts and 
relations), either on her own or collaboratively. The need for such re‐organisation 
becomes evident most often because things cannot be found (due to missing links 
between topics or ambiguities), but may also be rooted in the user's personal wish to (re‐
)organise her own assets.  

Category  OLME 
Authors   Simone Braun, Simon Nikles, Knut Hinkelmann, Roman Brun, Andrew Ravenscroft, Miguel 

Amerigo, Athanasios Mazarakis, Hans Friedrich Witschel 
Personas involved  Silka, Aisha, Igor, partly Sally
Description  A user is researching information on a certain topic. After having had problems to find 

something or because the user feels the need to re‐organise the personal structures she 
has created during her research, she starts a re‐structuring of terminological structures 
(topics/concepts and relations among them). The system helps in the following way:  

• Structures are clearly presented and visualised  
• within the visualisation, the user can directly and easily change the displayed 

structures (moving, renaming, deleting, creating structure elements such as links 
etc.)  

• The system makes suggestions e.g. for cleansing unused elements, or for 
additional relations based on observed similarities  

• The structures created (and hence the suggestions by the system) depend on 
topics (i.e. general conceptual issues), but also on business transactions (where 
chronology plays an important role)  

• The system allows to invite other users to join the gardening, i.e. it allows for 
collaborative editing and for negotiation/discussion.  

• The system documents discussions and attaches this documentation/recording 
to the changes that result from them (UCII.6) 

• applications of refined structures: search (UCI.1), automatic assembly of 
artefacts (e.g. reports, UCIV.3), giving cues to relevant information in a given 
context (UCI.6), adaptive business process execution (UCV.8)  

Problem statement 
 

• Problems in accessing knowledge/information/data because of other structure, 
labelling etc. then expected and wanted.  

• Wish to structure/organise information and to establish a shared structure  
Organisational 
aspects  

The use case improves the individual as well as the organisational learning, as the 
knowledge structures are shared and improved by the community. 

Relevance to  
knowledge maturing 
and added value 

Contribution to knowledge maturing: This use case addresses the maturing of 
"semantics", comprising a shared understanding and common vocabulary. It helps both 
on the artefact level, but also organises the negotiation process on a social level. 
Furthermore, the resulting ontologies are key to other maturing processes at later stages 
of the maturing process, e.g., for better structure and better access to information, 
better formalization of process knowledge (and thus improved workflows), and im 
general provide a permanent and shareable representation of this matured knowledge 
(available throughout an organisation) – that can be accessed and used or elaborated by 
others solving similar problems.  

Maturing phases covered: Distribution in communities, Formalization, Ad hoc 
deployment, Standardization  
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Triggering event  • the user can't find resources of other users because of different labeling  
• researching literature on a problem, wish to bookmark/organise assets (personal 

view)  
• having annotated a number of assets, the user is not sure about the structures 

she has created and would like to re‐organise/re‐structure  
Flow of activities 

Normal Course 

1. The user is getting results when actively or passively searching for artefacts  
2. If there is an indication, that the search results are not appropriate, the user has 

the possibility to rework and enhance the domain ontologies.  
3. the user enters the MATURE structure visualization and editing area  
4. the system displays an overview of the structure with topics/categories, 

relations between these etc.  
5. the user navigates through the structure and starts reorganising (moving, 

renaming, deleting, creating structure elements etc.)  
6. the system supports the users with functionalities for gardening, e.g. the 

automated identification of candidates for cleansing of unused ontology 
elements or for marking very similar element  

7. The enhanced ontology is used for improving search results  
Variation 

A more personal view:  

1.  the user is engaged in UCIV.1, i.e. searches and finds interesting information he 
wants to bookmark and organise in a structured way for better later retrieval 

2.  during the annotation, he realises that some concepts of the underlying 
knowledge structure (ontology) are missing or not appropriate 

3.   the user switches to the knowledge structure visualization and editing area and 
starts to modify the ontology 

4.   the user is not sure about some concepts and their relationships 
5.   the user starts a Knowledge Maturing Dialogue Game with a colleague to 

discuss and solve this problem (see UCII.6) 
6.  after reaching the decision, the system supports the users in implementing the 

aggreed actions with change suggestions 
7.    7. the system automatically attaches the content of the performed dialogue to 

related knowledge structure element and makes these knowledge maturing 
activities available to the organisation to assist others solving similar problems 
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UC V.7  Develop a community‐driven document quality assurance 
system 

Short summary   Rankings (e.g. of documents) are influenced by observed user behaviour (e.g. frequency 
with which an asset is used or accessed etc.) 

Category  OLME 
Authors   Graham Attwell, Jenny Bimrose, Sally‐Anne Barnes, Alan Brown 
Personas involved  Connexions Kent, Silke, Careers Scotland
Description 

The system provides a community‐driven quality assurance process: this should focus 
both on organisational ranking and document ranking. For instance, the organisational 
ranking of the author of a knowledge artefact is clearly indicated (e.g. practitioner, 
expert, etc). The facility for collaborative editing permits improvement of the knowledge 
artefact by editing, tagging and/or adding missing contents by other organisational 
members, each ranked in the same way.  

The system also regularly informs users who have subscribed to different areas of 
interest of newly added artifacts. The system should create an automatic date flag for 
articles to identify those requiring revision or updating are identified – so that others can 
improve the quality by updating these artifacts. Similarly, high‐quality artefacts that have 
undergone a rigorous maturation process can also be ranked. The system should be able 
to recognise articles, which are consulted more often and present these first.  

The system supports a coherent organisational identity in the development of knowledge 
artifacts.  

Problem statement 
  • Need for an adviser to have confidence that a document has been rated highly 

(as useful in particular contexts) by peers.  

• Hence adviser can see most useful documents first in a listing.  

• Need for the organisation to be confident that outputs for consumers are of a 
consistently high quality. 

Organisational 
aspects  

Can facilitate knowledge maturing and movement between PLME and OLME.  

Contextual 
assumptions and 
limitations 

Assumption that advisers will contribute to the build up of the system. Assumption that 
this process will attract organisational support. 

Relevance to  
knowledge maturing 
and added value 

Contribution to knowledge maturing: Like the rating possibilities in use case UCIV.6, peer 
ranking as a mechanism is an important element of maturing activities, particularly of 
reseeding activities. Additionally, the organisation needs to have the possibility to 
influence this process as a form of guidance (and thus committing to certain 
development and giving their legitimation). This brings together bottom‐up activities with 
top‐down activities. This gives stimulus and direction for maturing activities on later 
stages.  

Covers phases: Formalisation, Ad hoc deployment, Standardisation 
Triggering event  Advisers and specialist experts wish to be able to have an efficient system of deciding 

what documents are most relevant and useful for particular purposes. 
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UC V.8  Adapting business process execution 

Short summary   The execution of a business or knowledge process is automatically adapted to the 
behaviour of the user. 

Category  OLME 
Authors   Roman Brun, Daniela Feldkamp, Simon Nikles, Jenny Bimrose 
Personas involved  Silke, Careers Scotland
Description  The  execution  of  a  business  or  knowledge  process  is  automatically  adapted  to  the 

behaviour of  the user. Depending on decisions  the user  takes handling a  client’s  case, 
tasks are automatically added or deleted from the process flow.  

Based on the user’s (P.A.’s) case handling, e.g. rating cases’ priority and difficulty, adding 
further  information  on  cases  or  relevance‐tagging  of  knowledge  artefacts,  the  system 
adaptively changes  the process  flow. Process adaptivity  includes not only automatically 
assigned user‐specific tasks but also adapting the allocating of relevant resources (other 
users) and knowledge artefacts (documents, videos, tutorials, and so on).  

• example  1:  If  a  P.A.  is  a  probationer  and  rated  a  case  as  highly  difficult,  it  is 
automatically assigned to a P.A. expert.  

• example 2: If the system recognises that a user has problems in several cases, it 
suggests some appropriate training to her.  

Apart from automatic adaptations by the system, there is also a possibility for changes at 
execution time by the user who may extend a system‐assigned task by adding resources 
or  subtasks  that  seem  relevant  to her  in  the given context, but are not offered by  the 
system. These subtasks and resources can be made visible to other users who may in turn 
refine them e.g.  into task patterns (see UCIV.5). Thus, a double flexibility  is reached: on 
the one hand, the system adapts to the user's working context, on the other hand, the 
underlying process model adapts to changing user needs and environments.  

Additionally, beside the execution, we consider also the monitoring. This could be done 
by analysing the task patterns and their changes introduced by the users. As they are 
assigned to processes, these will also be adapted and improved (i.e. they mature, again 
see UCIV.5).  

Problem statement 
 

To reflect on task execution, an overview as well as the comparison with how colleagues 
deal with similar cases is helpful; Possible improvements have to be documented and 
templates adapted. Information relevant for tasks have to be accessible in the context of 
task execution. 

Organisational 
aspects  

Maturing of processes, collaborative learning; learning is integrated in the workflow and 
as things are 'learned on demand', it is lasting. 
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Relevance to  
knowledge maturing 
and added value 

Contribution to knowledge maturing:  

• Artefacts and workflow‐patterns are related to cases as well as to topics and are 
available to other users. Thus, knowledge and experience of others is reused and 
can initiate further maturing activities.  

• Silke gains access to relevant information on similar cases from colleagues and 
thus users learn from each other. Workflow templates can be adapted on the fly 
and thus (workflow patterns) are maturing within the task at hand.  

• Contributes to quality assurance of knowledge artefacts.  
• The knowledge matures in several ways, e.g.  

o If the system recognises that a user has problem in several cases, it 
suggests some appropriate training to her. This supports individual 
learning processes as a prerequisite to knowledge maturing.  

o The system might also recognise tasks with which many users have 
difficulties and suggest appropriate training or other measures. This 
ensures that deployed processes are either supported or changed, both 
of which improve the process knowledge.  

o If the user rates a specific task as difficult, other users with knowledge 
in these topics are referenced by the system. Therefore existing 
knowledge can be passed form one user to another in the organisation, 
discussion can be conducted, which leads to individual learning 
processes, but might also enhance the knowledge maturing of the 
whole organisation.  

Maturing phases covered: Ad hoc deployment, Standardisation  
Triggering event  As a result of Silkes high personal standards, she aims at continuously improving her work 

practice. Thus she regularly reflects on task execution and seeks for exchange of 
experiences as well as knowledge sources. 

Flow of activities  1. Automated proposition of tasks when opening a new case  
2. Automated proposition of experts for task execution  
3. Automated proposition for tasks/workflow adaptation based on context 

information  
4. Proposing relevant information sources and learning material  
5. Manual adaptation of tasks/workflow  
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