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1 Executive Summary 
This document provides the pedagogical foundation and concept of a Personal Learning and Maturing 
Environment (PLME) as result of the first year of the MATURE project in Work Package 2. The 
presented model for a PLME is basis for a work-integrated learning and maturing environment aiming at 
supporting the individual learner in acquiring knowledge and distributing it into his community in order 
to activate communication processes and becoming aware of necessary reseeding phases. 

The concept of the PLME was derived from theoretical research and end user requirements from 
MATURE’s application partners. Therefore, a theoretical model of the representation and maturing of 
knowledge has been derive ed based on the idea of the symbolic interactionism by Meads and Blumer. 
This model helps to focus on concrete knowledge maturing aspects and identifying main requirements 
and possibilities of supporting the learner in job-situated learning processes. The second and more 
practice-oriented strand of developing the PLME concept bases on ethnographically informed studies, 
application partner scenarios and results of former projects like the APOSDLE project. Therefore, Design 
Studies have been developed aiming at reflecting the scenarios and the results of the ethnographic studies 
and were evaluated in workshops by tests with end-users. The preconditions combined with the insights 
of these evaluations have been adapted to Use Cases and concluding requirements and technical services. 

These results are categorised into six areas describing the context and challenges the use cases, 
requirements and services aiming at. They comprise the support of knowledge maturing of artefacts of the 
individual learner, within a community and of the learner in the context of an organisation but also aims 
at fostering knowledge maturing by focusing on communication and cooperation networks to improve the 
individual learning process. 

Summarising, a PLME implementation according to the presented concept supports the learner in 
informal, non-formal and formal learning settings by improving the knowledge maturing process 
concerning the development of knowledge and its extension and refining within his community in order 
to enhance the overall organisational maturing process. 



  

2 Introduction 
The MATURE project is examining knowledge maturing processes and developing and testing 
technology based tools to support those processes. The project is based on the idea that the agility of 
organizations has become the critical success factor for economic competitiveness. Agility requires that 
companies and their employees together learn and develop their competencies efficiently in order to 
improve productivity of knowledge work. Failures of organisation-driven approaches to technology-
enhanced learning and the success of community-driven approaches in the spirit of Web 2.0 have shown 
that for that agility we need to leverage the intrinsic motivation of employees to engage in collaborative 
learning activities, and combine it with a new form of organisational support. For that purpose, MATURE 
conceives individual learning processes to be interlinked (the output of a learning process is input to 
others) in a knowledge-maturing process in which knowledge changes in nature. This knowledge can take 
the form of classical content in varying degrees of maturity, but also involves tasks and processes or 
semantic structures. The goal of MATURE is to understand this maturing process better, based on 
empirical studies, and to build tools and services to reduce maturing barriers. 

One of the key outcomes of the MATURE project is to develop and test a Personal Learning & Maturing 
Environment (PLME), embedded into the working environment, enabling and encouraging the individual 
to engage in maturing activities within communities (both established and newly formed) and beyond. 
The project also aims to develop an Organisational Learning & Maturing Environment (OLME), enabling 
the organisation to analyze and to actively engage in community activities, to: reseed innovation 
processes; support and encourage work-related learning; construct social structures for communication 
and sharing; and to apply guiding strategies. 

This year one deliverable presents the work done by work package 2 concerning the objectives described 
in the Description of Work:  

• Workplace-related learning and knowledge maturing processes  

• Workplace related personal competencies and learning profiles  

• Social structures for collaboration and its requirements on a PLME  

The partners worked in T2.1 on the Pedagogical and usability foundations and concept for a PLME. This 
comprises:  

• Development of sound concept of supporting (informal) learning in maturing processes  

• Development of requirements for a PLME  

• Concept of technical support of knowledge exchange and generation with respect to the 
individual and community 

A number of different methods and sources have been used in research for this report. We have 
undertaken several background studies into the state the art of research and development in the domain. 
These focused on areas of research and development, which were thought to be relevant and important for 
the design and development of a PLME. These include: 

a) A study of the outcomes and products from previous European IST funded projects including the 
APOSDLE1, NEPOMUK 2and iCamp 3projects and an assessment of the potential uses of 
products and outcomes from these projects within the development of the PLME; 

b) A study of the outcomes and products of related Leonardo4 projects including the ICT and SME 
project, the Work and Learning Partnership project and the Work and Learning Together project; 

                                                      
1 http://www.aposdle.org 
2 http://nepomuk.semanticdesktop.org/ 
3 http://www.icamp.eu/ 



   

c) A study of relevant national projects and initiatives, in particular projects funded through the UK 
Teaching and Learning Programme; 

d) A focused literature review examining theory and practice in the areas of: 

1. Work based learning 

2. Communities of Practice 

3. Activity theory 

4. Competence development 

5. Knowledge management and knowledge development 

6. The use of social software for learning 

7. Personal Learning environments 

8. Social networking and learning; 

In particular, the studies examined how: informal knowledge is developed in organisations, networks and 
communities of practice to develop and support the exchange of knowledge; social software is applied 
during these processes; and the potential of PLMEs to support those processes. 

The project also undertook a series of ethnographic studies in organisations as part of WP 1. Following 
this work a number of scenarios were developed focusing on the possible use of a PLME in a concrete 
work and organisational context. This allowed the development of a series of use cases focusing on 
particular features of PLME design and functionality linked to the ethnographic studies and the scenarios. 
A further stage of development was the commissioning of a series of small scale Design Studies. These 
looked at existing projects and technical developments which could potentially fulfil needs identified with 
Application Partners. The aim was to assess their applicability and usability related to the development of 
a PLME.  

The outcomes of this study and research have enabled the work package to derive a set of high-level 
requirements for the PLME. Therefore, this report is structured as follows.  

2.1 Report Outline 

First, we present in chapter 3 a theoretical development of requirements based on state of the art research, 
literature research, and the ethnographic studies presented in D1.1. This includes reasoning which aspects 
of knowledge development, informal learning, non-formal and formal learning have to be fostered and 
supported with respect to the overall knowledge maturing process as described in D1.1. Furthermore, a 
model for knowledge maturing from different social perspectives has been developed which serves as 
base to for the requirements for a PLME that is related to workplace embedded informal learning. This 
development yields in the primary questions that have to be answered in the following chapters. Chapter 4 
then presents primarily Design Studies, which have been undertaken on the base of application partner 
scenarios and results from the ethnographic studies. The user oriented Design Studies were evaluated in 
workshops with end users and give us important exposure for the relevant requirements a PLME has to 
cover. In line with the knowledge maturing model they ground together with the ethnographic studies the 
value added of a PLME. 

In chapter 5 we present Use Cases that have been developed on the results explained before and give us a 
relevant context for developing the PLME in the next years. From this stage we went a top down process 
and directly derived the requirements from the use cases that (founded by its development) include 
requirements from the design studies and ethnographic studies and application partners (see chapter 6). 
Technical services are derived from this and presented in chapter 7, which will fulfil the previously 
presented requirements. The report closes with a summery and an outlook what will be done in the next 
year. 

                                                                                                                                                                           
4 http://www.leonardo.org.uk/ 



  

3 Background Research 
This section deals with background research undertaken for the work package. There exists a considerable 
body of research and practice in organisational learning. There has also been much interest in how 
Information and Communication Technologies can be used to support the emergence of Communities of 
Practice. At an individual learning level, there has been both research and development activities 
regarding the implementation of Personal Learning Environments (PLEs). However there has been little 
work exploring the linkages between these environments, nor of knowledge maturing processes.  

To explore knowledge maturing processes, we were particularly interested in how informal knowledge is 
developed by individuals in organisations, networks and communities of practice. This involved 
theoretical aspects of studies in this domain, including work by Lave and Wenger, Wenger, Nonaka, 
Engeström, Blumer and Engbring and also empirical studies undertaken in the field such as the work of 
the UK Research council funded Teaching and Learning Programme5 and the European Commission 
sponsored ICT and SME projects.  

The aim was not to undertake a classical literature review but rather to focus on those areas of theory and 
practice which could assist in developing use cases and requirements for a PLME. 

3.1 Learning and knowledge maturing in everyday work processes  

Traditional conceptions of human resource development (as well as organisational development and 
innovation management) are supposed to support continuing professional development. Problems 
associated with training away from the workplace and the challenge of the transfer of learning between 
contexts has led to the development of a number of approaches to the development of e-learning, e-
assessment and knowledge management that offer solutions for specific learning needs that can be 
accessed independent of time and place, including if necessary just-in-time direct from the workplace. 
However, these approaches have often created a fragmented learning landscape that could either be 
mainly driven by a technological and/or organisational perspective on the one hand, or else a largely 
individualist learner-oriented perspective on the other hand that does not necessarily link to what is 
happening in the workplace or the learning of others. The idea that individual, collective and 
organisational development processes could be linked is therefore attractive: the difficulty, however, is 
finding contexts where actors at all these levels are motivated to engage in such developments.  

The key requirement is perhaps that the learning activities of practitioners must be conceived (and 
technically supported) as embedded into, interwoven with, everyday work processes (Schmidt, 2006), 
which are themselves about the creation, transformation, and communication of knowledge about 
improving practice. How do we foster effective contribution of individual learning activities to 
organisational goals and ensure sustainable impact of these activities? Individual learning activities are 
not isolated, but rather have to be seen as interlinked. The development of new forms of reliable 
knowledge and practice with impact (e.g., in the form of widespread use as new or improved services or 
processes) is not constructed by a single practitioner, but rather evolves in collaboration with other 
members of a community. We need to offer a variety of work-relevant knowledge assets and development 
processes that go beyond just e-learning content and are integrated within a workplace personal learning 
environment that can help practitioners and the community as a whole to reflect upon individual and 
collective learning, assessment and development activities in ways that increase the take-up and impact of 
utilising knowledge and learning within work processes. 

Schmidt (2005; Schmidt & Maier 2007) emphasises how we can get an understanding of how these 
processes might operate within a PLME by looking at ‘knowledge flows’ across different interlinked 
individual learning processes. The knowledge becomes less contextualized, more explicitly linked, easier 
to communicate, in short: it matures. The knowledge maturing process as elaborated in D1.1 is 
structured into six phases: 

                                                      
5 http://www.tlrp.org/ 



   

• Expressing ideas. New ideas are developed by individuals from personal experiences or in 
highly informal discussions. The knowledge is subjective and deeply embedded in the context 
of the originator. The vocabulary used for communication or in private notes is vague and often 
restricted to the person expressing the idea. 

• Appropriating ideas. This means that the individual marks its contributions so that it can 
benefit from its future (re-)use. The experience made is thus personalized. 

• Distributing in communities. This phase accomplishes an important maturing step, i.e. the 
development of common terminology shared among community members, e.g., in discussion 
forum entries, Blog postings or wikis. 

• Formalizing. Artefacts created in the preceding two phases are inherently unstructured and still 
highly subjective and embedded in the context of the community. In this phase, purpose-driven 
structured documents are created, e.g. reports about practice or process models in which 
knowledge is desubjectified and the context is made explicit.  

• Ad-hoc learning. Documents produced in the preceding phase are not well suited as learning 
materials on their own because no pedagogic considerations were taken into account. Now the 
topic is refined to improve comprehensibility in order to ease its consumption or re-use. The 
material is ideally prepared in a pedagogically sound way, enabling broader dissemination, e.g. 
linking general learning objectives with case examples. 

• Standardizing. The ultimate maturity phase goes towards standardizing, e.g., to teach a broader 
subject area to a wide audience of novices, with assessment playing both a formative and 
possibly summative role.  

However, we also need to consider the different levels of interaction that accompany this process. Here 
we find a progression from the level of individuals to communities and organisations, with personal 
networks and professional communities ensuring that interaction goes beyond the boundaries of particular 
work organisations. Additionally, the maturing process needs to be framed by the idea of developing 
different types of knowledge assets that are vital for the learning, working and development in any kind 
of network or organisation. These assets relate to content, processes and semantics. Content such as 
documents, images, videos etc. can clearly play an important role in e-learning. Process development can 
include reflection and formative assessment in ways that enable recording and sharing of individual work 
practices. Finally, for the linkage of assets it is necessary to take the semantics into account as to how the 
different assets can support individual and collective learning processes by providing the basis for mutual 
understanding. This is especially important as we will be allowing bottom-up development of ideas about 
effective practice, with practitioners contributing their individual views, experiences and insights. 
Without a semantic integration such an approach could in some cases embed misinterpretations. 

Overall then, we believe this approach to developing a workplace PMLE is one which holds out the 
prospect of deepening and contextualising knowledge and understanding including the application of 
knowledge in practice. Such an approach has processes of critical reflection and formative assessment 
embedded within it. 

Brown (1997) has highlighted the importance of entry into communities of practice in the development of 
knowledge and expertise.  This is based on “the ideas that learning is a relational social process; that 
processes of becoming skilled take place within a broader process of identity formation; and that 
recognition of significant achievement (and attainment of the status of experienced practitioner) is itself a 
socially mediated (or contested) process, dependent on the recognition of others and a sense of self-
worth.”  

Within a social model of knowledge creation, the pre-requisite process for genuine knowledge 
transformation to occur is that knowledge has to move from the individual level into wider communities 
of interaction that cross organisational boundaries (Attwell & Brown, 2000).  

Attwell and Brown talked of the spiralling of knowledge creation and transformation through and across 
different themes. A dynamic ICT environment allows material and ideas to be transferred rapidly between 
themes. That is, it will not involve a static accumulation of different materials, documents and 



  

information but rather it will possess the dynamism to continually create new knowledge. “Within this 
vision the role of the ICT platform is to provide a rich virtual knowledge environment to support the 
processes of collaboration and knowledge creation and transformation in the learning community 
developed to enhance practice.” (Attwell and Brown, 2000). 

Such an analysis provides a starting point for developing requirements for the PLME. 

a) Firstly the PLME should support learning in the workplace and more fundamentally should support 
knowledge development processes based on workplace practices. 

b) Secondly, the PLME should support interaction and knowledge flows, both between individuals 
within an organisation and also between individuals and organisations and communities where 
communities can be also outside of the organisation. 

c) Thirdly the PLME should provide support and functionality for each of the phases of the knowledge 
maturing process as described in D1.1. Although the transformation of knowledge in formalised artefacts 
and later on in formal trainings is primarily under research by work package 3, the requirement of 
personal views on organisational processes is part of the research on PLMEs and this model of different 
views also differentiates the PLME from the OLME. Furthermore, the creation of artefacts in forms of 
processes, semantics and content is affected as a PLME has to provide functionalities for supporting all of 
this but the relevant context is personally or community oriented, respectively. The purpose is to foster 
the knowledge maturing within job-situated learning processes that includes the creation of work-related 
artefacts. 

3.1.1 Individual learning and the pedagogy of knowledge 

In this section we will look more deeply at how individuals are using technology for learning within 
enterprises and at social processes of knowledge development and maturing. This section is partly based 
on the outcomes and analysis of a three year EU funded project looking at the use of ICT for learning 
within Small and Medium Enterprises in six European countries (Attwell, 2006). The study found few 
instances of formal learning, but much evidence of the use of technology for informal learning, based on 
the use of everyday business and internet applications. 

Whilst pedagogy is usually taken to be the process of teaching or disseminating and facilitating 
knowledge development, teachers and trainers were not present in any of the learning observed in the case 
studies undertaken by the project. Most of the learning appeared to be motivated by either personal 
interest on the part of the participant or by just in time problem solving. This activity was generally 
initiated through keyword web searches, usually using the Google search engine. 

Such practice raises a number of issues for the development of a PLME It raises the questions of how 
people are framing their search terms, how they are refining search strings, how they are selecting from 
the results of search queries and how they are following hyperlinked texts. For a search result to be useful 
it needs to both produce materials, ideas and concepts which can connect with the learner’s existing 
knowledge base on the one hand and approach the issue or problem being addressed on the other.  

The ideas of legitimate peripheral participation and proximal development may be helpful for explaining 
this process and of understanding how people are making sense of knowledge. 

Lave and Wenger propose that the initial participation in a culture of practice can be observation from the 
periphery or legitimate peripheral participation. The participant moves from the role of observer, as 
learning and observation in the culture increase, to a fully functioning member. The progressive 
movement towards full participation enables the learner to piece together the culture of the group and 
establish their identity. 

“Knowing is inherent in the growth and transformation of identities and it is located in relations among 
practitioners, their practice, the artefacts of that practice, and the social organisation…of communities of 
practice.”(Lave and Wenger, 1991). 

Especially in smaller enterprises or in geographically isolated regions, employees have tended to be 
isolated from communities of practice. One of the most powerful uses of ICT for learning in enterprises is 



   

the ability to connect to distributed communities of practice. There has been much comment on the 
phenomenon of ‘lurkers’ on discussion sites, lists servers and bulletin board. Lurking is very much a 
process of legitimate peripheral participation. Watching, listening and trying to make sense of a series of 
posts and discussions without being forced to reveal oneself or to actively participate allows the 
development of knowledge ‘about knowledge’ within a community and about the practices of the on-line 
community.  

Alongside the idea of legitimate peripheral participation is Vygotsky’s (1962) “Zone of Proximal 
Development”. This theoretical construct states that learning occurs best when an expert guides a novice 
from the novice's current level of knowledge to the expert's level of knowledge. Bridging the zone of 
proximal development, the expert or mentor takes the learner from the peripheral status of knowing to a 
deeper status. The peripheral learner interacts with the mentor, expert learners and peers within this zone. 
More able learners (peers) or the mentor will work with the less able learner potentially allowing for 
socially constructed knowledge.  This may be accomplished with or without intention as Lave and 
Wegner (Lave and Wegner, 1991) state: 

“Legitimate peripheral participation is not itself an educational form, much less a pedagogical strategy or 
a teaching technique. It is an analytic viewpoint on learning, a way of understanding learning. We hope to 
make it clear that learning through legitimate peripheral participation takes place no matter which 
educational form provides a context for learning, or whether there is any intentional educational form at 
all. Indeed, this viewpoint makes a fundamental distinction between learning and intentional instruction 
(1991).” 

There are issues as to how knowledge is scaffolded in online interactions without the presence of a 
mentor or guide. The use of ICT allows distributed access to expertise – albeit mediated through bulletin 
boards, forums and web pages. This leaves open the question as to the process of scaffolding, which 
essentially becomes an internalised process.  

The findings of the ICT and SME project suggest workers are using search engines to seek out potential 
forums and contexts for learning. Selection depends on closeness of interest and the level of discourse in 
the community. There is little point in following a discourse of too low a level, of knowledge already 
gained, neither is there an attraction to a discourse clearly on an level which cannot be understood. 
Learners will seek a community with knowledge at a higher level than their own but which can connect 
with their prior learning, learning and practice. Typically they will lurk in order to understand the 
workings of the community and to gain some basic knowledge. After a period of time they might 
contribute in the form of a question and later again might themselves contribute to the hared knowledge 
pool. In this ways they move from the periphery through lurking to full bound participants in a 
community. It should be noted that communities are frequently overlapping and that the use of hyperlinks 
and trackback allow the communities to be dynamic with the emergence of new groups and discourses. 

The focus on practice in the individual use of technology for informal learning brings into play the 
importance of context. Contextual knowledge may be substantiated in knowing how, which is a necessary 
component of decision taking in practice and whilst contextual knowledge may be loosely task-oriented 
or not it may contain deep knowledge, Thus the design of the PLME will be in part based on the context 
and purpose of its use but cannot merely be reduced to a tool for supporting tasks but has to combine 
knowledge development with the capacity to act (see also D3.1, section 4.1.1). Cormier has written that 
the present speed of information based on new technologies has undermined traditional expert driven 
processes of knowledge development and dissemination. The explosion of freely available sources of 
information has helped drive rapid expansion in the accessibility of the canon and in the range of 
knowledge available to learners. We are being forced to reexamine what constitutes knowledge and are 
moving from expert developed and sanctioned knowledge to collaborative forms of knowledge 
construction. Social learning practices are leading to new forms of knowledge discovery. “Social learning 
is the practice of working in groups, not only to explore an established canon but also to negotiate what 
qualifies as knowledge.” Cormier cites Brown and Adler (2008) who say "The most profound impact of 
the Internet, an impact that has yet to be fully realized, is its ability to support and expand the various 
aspects of social learning." 



  

Cormier proposes a “rhizomatic model of learning” in which “a community can construct a model of 
education flexible enough for the way knowledge develops and changes today by producing a map of 
contextual knowledge.” 

This analysis provides further evidence for the requirements for the PLME for the MATURE project. 

a) Search and discovery are key processes in the use of ICT for informal learning. The PLME may 
be able to facilitate this process by providing access to particular resource repositories and to 
taxonomic and ontological search facilities. Furthermore, the PLME should provide support in 
scaffolding the outcome of search activities and in allowing the organization and structuring of a 
personal learning base. This is in line with (Keil, 1991) who proposed artefacts as external 
memory and qualities of media in the “primary media functions”. The challenge for designing a 
PLME going beyond these principles is to enhance the awareness of the learner of his learning 
process and to settle the learner in an environment that activates and connects learning processes. 

b) As well as access to information and artefacts, the PLME should support contact to people, 
including peers and experts in a domain or practice field. 

c) The PLME should facilitate the development and management of online and digital identities, 
based on personal interests and on activity and practice. 

d) The PLME has to support both processes of individual knowledge development through 
reflection but also peer work group and community communication, knowledge sharing and sense 
making, through negotiation and (re)mediation. 

e) The PLME should support social learning processes through the mapping (and visualisation) of 
contextual knowledge by users. In this we are seeking not so much to develop an information 
environment but to develop a framework to allow personal access to resources from multiple 
sources and to support sustainable knowledge creation and communication. 

The high level requirements described in this section support individual learning processes within an 
organisational context related to the learner itself or the learner’s view on the community she or he is 
involved in. Many things have been pointed out, for example the support for aggregation and scaffolding 
of artefacts, the communication within social networks and the support of views and changes in 
organizational processes. These partly very different insights raise two questions: 

1.) What is the underlying model describing the different aspects of knowledge maturing? 

2.) How can existing and new technology be combined in a framework that enables the learner to 
design an individualized, knowledge maturing fostering work integrated learning environment? 

The first question will be answered in the next section that describes a model of knowledge maturing and 
especially differentiates between three instantiations of knowledge and reflects also the views of a learner, 
which follow in the support of different contexts. The second question will be answered in high level 
requirements in section 3.3 and 3.4. 

3.2 Modelling PLME knowledge maturing processes 

In the previous section, we have examined workplace learning processes and the user requirements in 
terms of a PLME. In this section, we provide a model of how the PLME can be linked to knowledge 
maturing processes at personal, community and organisational levels. To that end, we analyze in more 
detail, based on the theories of symbolic interactionism, how knowledge (in the broader sense, see D1.1) 
emerges. 



   

3.2.1 Artefacts, Cognifacts, and Sociofacts 

 
Figure 1: Communication model after the symbolic interactionism 

 
Figure 1 shows a model for describing the emergence of knowledge according to the idea of the symbolic 
interactionism (Blumer, 1973). Two persons with their own personal identity including their biography 
and attitudes communicate, each of them positioned in his or her social identity. These social identities 
may even overlap. The social identity relates to the different roles a person owns in a specific social 
context or within an organisation. The roles may be formal or informal and partly determine the 
behaviour, reactions, attitudes etc. Each person interprets the content of the communication by taking the 
view of his or her counterpart into account. By mustering experiences, knowledge and the interpretation 
of exchanged information, new knowledge can emerge within the consciousness of each person. This 
instantiation of knowledge that we call cognifact, is closely linked to personal expertise as a result of 
formal and informal learning processes.  
   
The other relevant strand is the creation of artefacts, another instantiation of knowledge. Artefacts are all 
kinds of reproducible physical or digital results of an externalisation process, e.g. books, digital media or 
a certificate and serve as an external memory (Keil-Slawik, 1992). Creating an artefact goes along with 
the abstraction from the subject domain and therefore is equivalent to a de-contextualisation of the 
content. By writing a paper for example, we often abstract from the reality-oriented scenarios we have in 
mind and generalise concepts from a concrete context into an adequate but more abstract form. The result 
is a paper with de-contextualised content, which can become persistent and can be transferred to someone 
else. The distribution of artefacts is the basis for sustainable knowledge emergence, as communication 
cannot achieve this high factor of dissemination and persistence. For example, if a person reads a book he 
or she interprets it with the previous knowledge and he or she may gain new knowledge that is probably 
re-contextualised within a different context. The re-contextualisation goes along with a possible blurring 
of the precise meanings of the book’s author. Blumer states that every action and behaviour always 
involves earlier experiences and knowledge. So the emergence of knowledge (in this personal perspective 
the learning) is not an isolated process but contextually bound. 

Furthermore, knowledge is also kept in our society, in our behaviour and in social norms. This aspect 
provides us with a third instantiation of knowledge, the sociofacts. Individuals, who are communicating 
with each other take into account the possible expectations of their counterpart. The generalised other, an 
abstract concept of normative mutual expectations and perspectives depending on the different roles and 



  

attitudes of the communicating partner influences the de- and re-contextualisation process by social 
norms and regulations, and thus contributes to the sociofacts. While these unwritten rules of 
communication are informal, partly imprecise and not sanctioned by law, sociofacts also include formal 
regulations like job-related rules, workflow regulations and even laws.    

As shown above, knowledge emergence is not restricted to personal knowledge or artefacts but also 
happens within social collaboration. Moreover, these three elements are firmly interlinked with each 
other. The technological triangle (Krohn, 1992) (Engbring, 2003) shows the connection between the three 
knowledge instantiations: artefacts, sociofacts and cognifacts (see figure 2). ENGBRING states that the 
creation of artefacts depends on cognitive capabilities and social preconditions and that artefacts regulate 
the social conditions and lead to new cognitive abilities. We will examine these mutual dependencies by 
means of a Learning Management System (LMS)  
   

 
Figure 2: Technological triangle by Engbring 

Sociofacts are knowledge instantiations that describe laws, rules and conventions, which emerge as 
effects of new artefacts. For instance, the development of computer-supported learning has led to the 
creation of different artefacts (e.g. LMSs). The availability of those systems has led to more computer-
based communication and collaborative learning as a relevant sociofact of a computer-based learning 
design. Cognifacts are competences and qualifications and basically describe the ability to change one’s 
behaviour as a result of the existence of artefacts. Concerning the computer-based learning systems, the 
users have to learn how to use and work with them. Moreover, authors have to learn how to prepare 
media-objects for the needs of knowledge presentation. Nevertheless, the emergence of cognifacts also 
leads to the creation of artefacts. New types of LMS have been developed and the quality and amount of 
learning objects has increased. Consequently, sociofacts also emerge from the existence of cognifacts. In 
universities for example, the use of learning management systems for the purpose for testing has 
increased permanently.  

This approach seems to be a proper explanation for the relevance of individual and collaborative learning 
within the process of knowledge maturing. Furthermore, it provides a concept for knowledge maturing 
that includes not only a personal perspective but also takes community-related and organisational 
perspectives into account. The following section of the paper associates the model’s personal dimension 
of knowledge maturing with the perspectives of the community and the organisation.  

3.2.2 Knowledge Maturing from Social Perspectives 

As the model shows, knowledge maturing and informal learning depends not only on the individual but 
also on social influences and co-operation. These are established in communities and organisations where 
the organisation can be regarded as a subset of the community and is characterised by their (different) 
objectives and economic behaviour. 



   

The different perspectives of knowledge representation are: 
• Individual-oriented perspective: We have a look on the user and the support by a PLME is 

concentrated on him or her. Gathering information from different sources is a typical 
example. 

• Community-oriented perspective: We have a look on a network of people who are related to 
each other by communication, cooperation and interaction. The special interest focuses on the 
support of the network by providing collaborative tools, for example. 

• Organisational-oriented perspective: The organisation has its own specific, economical 
objectives, which might partly overlap with these of the community, but situations of learning 
on demand arise in a specific context. Typical support of this perspective is the personal view 
on organisational documents which are related to him or her and that are relevant for the 
workflow. 

The knowledge instantiations artefacts, sociofacts and cognifacts are represented on the different 
perspectives and lead to a matrix presented in table 1. For explaining and illustrating the single cells of 
this table, examples of the observations and results of the ethnographic studies (presented in D1.1) are 
considered which provide a rich picture of typical situations in that these knowledge instantiations are 
observable. Therefore, these examples are related to the behaviour of personas and typical processes of an 
organisation.  

 

Table 1: Knowledge Instantiations on different social perspectives 

Axel, a persona characterised based on the study at Synaxon AG (see D1.1 for the persona description), is 
a very connected knowledge worker with high affinity to his physical and virtual social network. 
Nevertheless, for his work he creates to-do-lists which are saved in personal text documents and open 
automatically after his computer has started. These files (different files for different contexts) are personal 
notes which serve only him to remind on doing things and which are only created by himself. Therefore, 
such documents reflect the individually-oriented perpective on artefacts (cell (1) in table 1). But of course 
he does not only create documents or articles in the organisational wiki at Synaxon AG for himself, often 
they are revised by other persons. Especially articles in the wiki are created for a many-to-many 
collaboration so that these have a social impact with regard to the re-contextualisation and editing process 
of others concerning these artefacts. Therefore, these compiled-documents are examples for community-
oriented artefacts (4) as others recognise them and perhaps change them. In contrast to this, sociofacts are 
represented by acting in a socially meaningful way. On the individually-oriented perspective Axel acts 
regarding the social norms for example by turning off his mobile phone in a meeting. Moreover, as 
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Artefacts (1) 
Personal documents, 
Learning materials 

(4) 
Compiled documents, 
E-mails 

(7) 
Process and task 
Description, documents of 
orgnisational regulations 

Cognifacts (2) 
Personal knowledge 
experience, attitudes 

(5)  
Individual perspectives on 
communication and 
cooperation networks 
in communities 

(8)  
Individual perspectives on 
communication and 
cooperation networks in 
organisations 

Sociofacts (3) 
Individual act with 
regard to social norms, 
realised personal 
learning strategies  

(6) 
Community created non 
formalised rules for co-
operative work 

(9) 
Processes and tasks 
according to organisational 
regulations 



  

indicated by the concept of the Generalised Other, he realises its strategies for working and 
communicating with other and does not try to provoke any disputes.  

Axel‘s experience to make use of social networks and talking with people and his profession for the job 
are examples of personally-oriented cognifacts (2). He knows whom he has to ask or where he has to 
search something of how he has to write an application for something. Therefore, sociofacts are delimited 
to cognifacts by their externalisation of intentions. As long as Axel does only have a willingness to do 
something, it remains internal not social relevant but at the moment he starts to act, especially when he 
directly interacts with another person, a sociofact emerges. Regarding the community-oriented  
perspective, sociofacts are strongly connected to any rules. These include non specifically defined rules 
but also such which are agreed for the community. The main difference to the organisationally-oriented 
perspective is the formalisation of the rules. Those on the community layer are commonly agreed and not 
formalized (6). An example of the ethnographic studies is a working group at GISA in Halle where the 
members have agreed to be punctual to meetings otherwise they have to pay money in a kitty, in order to 
foster an organisational culture with respect to each other without being forced by the management. As 
mentioned before, the formalisation of organisational processes and the act based on these are the main 
characteristics on the organisationally-oriented perspective (9). The adaptation of a travel application at 
GISA for example, was strongly guided by a formal process supported by a SAP software system. But as 
sociofacts concentrate on the act this includes mainly the persons and their individual behaviour and 
interaction in this workflow. In contrast to this, the artefacts on this perspective describe the for example 
the externalised descriptions of such a process, in this example the ISO 9000 specification, which 
describes all single tasks in standardised and formalised way (7).  

Cognifacts on the community and organisationally-oriented perspective have a special role as knowledge 
and experiences are always related to individuals, a kind of collective intelligence is assumed to be not 
existent. Therefore, these aspects can only be regarded from an individual‘s point of view (5, 8) and are 
because of their special role and characteristic greyed in Table 1. This means the people of a community 
or organisation have their own but mutually different view on the communication and co-operation 
networks they are integrated in. This is a fact that is neither observable nor representable and in 
everyone‘s own mind. This includes for example the estimation which persons are working very efficient 
in a specific context or who has a special influence on which people. Hence, cognifacts can only be 
observed in their externalised traces of artefacts and sociofacts but does not always allow inferences to 
the knowledge, experiences and attitudes a person has in mind, as described with the model of symbolic 
interactionism 

Concluding, it can be stated that  

• Cognifacts can probably mainly supported indirectly, although learning materials and 
constructivist motivated approaches for learning can help to foster them. This could be done for 
example with the context dependent provision of formal and non-formal learning materials. 

• Maturing can be supported by fostering sociofacts or the awareness to artefacts. Providing 
awareness for changes in documents or specific structures in the learner‘s social networks by 
visualising them and giving recommendations on specific persons are only two examples to do 
this.  

But an overall requirement and one of the main challenges will be the ability for the learner discovering 
the constellation of support of the knowledge representations that helps him best for learning. 

3.3 Informal Learning and formal learning and knowledge maturing 

After outlining a model for understanding knowledge maturing from a social interaction point of view, in 
this section we will examine in more depth informal learning and work based learning processes. The aim 
is to further refine and develop the requirements or the PLME and in particular to examine how the 
PLME will support knowledge maturing through integration within work contexts. 

Rapid technological innovation and changes in work and production processes is leading to an 
increasingly focus on work based learning. Episodic or ongoing learning is seen as central to the 



   

development of new skills and knowledge and competence development for the changing work 
environment. This has in turn led to increased attention being paid to informal learning processes.  

One of the key defining aspects of informal learning is who determines the learning goals, i.e. agency. 
Thus we are viewing informal learning as a natural activity by a self-motivated learner ‘under the radar’ 
of a tutor, individually or in a group, intentionally or tacitly, in response to an immediate or recent 
situation or perceived need, or serendipitously with the learner mostly being (meta-cognitively) unaware 
of what is being learnt. In so doing, and guided by Eraut (Eraut, 2000), we want to focus our attention on 
the learning processes involved rather than on administrative matters surrounding them. Rogers (Rogers, 
2006) distinguishes between ‘task-conscious learning’, “where learning is not conscious but takes place 
while engaged in some activity and when achievements are measured not in terms of learning but of task 
completion”, and ‘learning-conscious learning’, “where learning is intended and conscious and 
achievements are measured in terms of learning”. We find this distinction helpful and see informal 
learning towards the former end of the spectrum but with informal learning involving some links to 
formal and non-formal learning. Thus we view formal and informal learning as being part of a continuum 
or a multi-dimensional clustering of informal and formal learning activities rather than positioned in an 
either-or relationship.  

Eraut (Eraut, 2004) argued in his paper on ‘Informal Learning in the Workplace’ that it was necessary to 
deconstruct the ‘key concepts’ of informal learning, learning from experience, tacit knowledge, transfer 
of learning and intuitive practice to understand fully the processes of skill development at work. Fuller 
and colleagues (Fuller et al., 2003) produced a report on ‘The Impact of Informal Learning at Work on 
Business Productivity’ that argued that informal learning processes underpinned many aspects of 
effective performance at work. Colley, Hodkinson and Malcolm (Colley et al., 2003) carried out an 
investigation into the relationship between ‘Formality and Informality in Learning’ and highlighted how 
the attributes of formal and informal learning are inter-related and could be thought of as comprising a 
continuum with varying degrees of formal or informal learning across time as the learning develops. The 
way the two forms of learning inter-relate varies according to the situation, how tightly constrained the 
form of learning is, and whose purpose is dominant (e.g. whether learning is mainly internally or 
externally driven). Thus considerable informal learning takes place in formal educational settings such as 
schools, colleges and universities, while informal learning may dominate in certain work settings, even 
there one employee may set out to demonstrate to another a particular technique – with a clear formal 
learning goal.   

Much informal learning at work, based upon collaboration and shared practice, depends upon the 
organisation of work. Hence opportunities for informal learning at work may be unevenly distributed 
among different groups of employees. Approaches to informal learning at work based upon shared 
practice can be very positive, promoting mutually supportive learning, but they can also be rather 
conservative leading to some 'poor practices' being very effectively learned. Rather than debating the 
relative value of different forms of learning in general, it may be more useful to frame questions about, 
for example, how we can enhance, recognise and support informal attributes of learning in settings where 
formal learning dominates and vice-versa. For example, can formal learning be reinforced with 
opportunities for peer collaboration and can informal learning at work be reinforced by periods of critical 
reflection? 

Informal learning of skills at work occurs whenever someone picks up aspects of how to improve her or 
his performance either through carrying out the work on their own or through engaging in some form of 
shared practice with others. However, such learning may also be linked to highly formalised programmes 
of on-the-job training (Ashton and Sung, 2002). Similarly, (Fuller and Unwin, 2003) in their study of 
apprentices in steel companies showed that there are lots of examples of formalised learning activities 
taking place in the workplace, as for example when one employee showed another how to do something. 
(A generic example may be that of the 'photocopying guru' in a department or section who shows other 
workers how to overcome a particular range of problems). Where apprenticeship is working well, 
however, it also makes use of significant formal off-the-job training. So, once again, it is the inter-
relationship between formal and informal learning that is key to substantive learning and development. 
The boundaries of informal and formal learning at work may be regularly crossed when employees are 
engaged in shared practice, but the boundaries of who is learning may also become blurred. For example, 



  

Fuller and Unwin found there were many instances of apprentices helping more experienced workers 
learn new ways of solving particular problems and developing their technical skills, especially related to 
the use of IT, as well as the apprentices learning from more experienced workers. 

The above examples show that a concern with the informal learning of skills at work is most useful if the 
focus is upon holistic work and learning processes that contain a significant informal learning component. 
That is, this approach highlights individual or collective attempts to improve skills, knowledge, 
understanding and performance that are to a significant extent based upon activities at work, but may also 
comprise related activities specifically focused upon learning and development. Where this approach 
works well it can create a virtuous cycle of individual and group learning with the prospect of 
organisational development, too.  

Informal learning while working can help employees with their intuitive pattern recognition of types of 
problems because of their greater exposure to a range of situations, but if a situation requires a more 
considered response then formal learning, which has helped learners develop a greater theoretical and 
analytical understanding, may be more valuable. Eraut (Eraut, 2004) argues that people may assess 
situations almost instantly by pattern recognition, less rapidly by drawing on their intuitive understanding 
of the situation, and finally more deliberatively by using reflection and analysis.  Intuitive understanding 
signifies some familiarity with most or all aspects of the situation. A failure to make a rapid decision 
could be either because no sensible option readily came to mind, or because the consequences associated 
with the outcome suggest that the original understanding should be checked before taking any further 
action. Once again here, it is possible to see the interplay of intuitive understanding developed by 
informal learning and the need to be able to recall more formal learning and, if necessary, switch to a 
more thoughtful and reflective mode that may make some use of purposive more formal learning through 
self-directed learning or consulting with colleagues. 

One particularly important way informal learning plays a role in skill development for employees 
working in learning-rich jobs is by ‘learning by interacting’ – that is learning through interacting within 
communities and networks is a fundamental way for constantly re-building personal cognitive approaches 
both to specific issues and re-constructing the sense of the whole work experience. Technical and 
professional workers were often engaged in a wide range of networks that helped with different aspects of 
their work-related learning and development, only some of which were explicitly linked to the 
organisation for which they worked. On the other hand, in some settings access to a broad set of 
interactions was restricted to a particular group of technicians, whose opportunities for learning as part of 
their everyday were consequently much richer than those whose work and contacts were more restricted. 

It was also noticeable that in both personal and explicit company-linked work activities the search for 
knowledge was broad, going well beyond just development of technical skills. The search did incorporate 
aspects of technical know-how (how to apply technologies), but also involved know-what (where and 
when technologies and knowledge could be applied), know-who (not just in relation to customers but also 
an active search for people who would be valuable as members of a personal network), and know-why (a 
fuller understanding of phenomena and processes, including in some cases a deeper scientific 
understanding). This desire for sense-making could be driven by one, or a combination, of an individual 
search for understanding, be embedded in occupational identities (thereby influencing attitudes and 
behaviour) or a function of participation in networks with an explicit learning dimension (Brown, 2005).  

While acknowledging the value of informal learning, technical and professional workers also realised 
such learning was an insufficient basis for personal and professional development. They seemed to be 
well aware that learning does not grow only ‘by doing’ (accumulating experience through performing 
work processes) or ‘by using’ (particular tools and techniques), but there were also advantages to a more 
systematic approach to learning and development. For instance, whether this utilised some or all of the 
following: the systematic exploitation of the web; participation in specialist networks; relationships with 
technologically advanced customers or colleagues; more general participation in innovation activities; or 
using opportunities for formal education and training. Learning from others with acknowledged expertise 
is sometimes facilitated through particular activities (e.g. work shadowing), sometimes through explicit 
knowledge development and sharing activities and at other times is built into the organisation of work 
activities (e.g. in the construction of project teams). Collaboration was deemed to be a support in a wide 



   

range of situations, a natural environment for informal exchanges of information and knowledge, and a 
stimulus to enrich one’s competencies. Being a member of a team and/or of a wider community of 
practice was almost universally valued. Indeed in the instances where individuals were trapped in low 
quality jobs one of their major grievances was that they had few opportunities to collaborate and this 
restricted further their opportunities for personal development (Brown, 2005).  

Overall, much learning undertaken by professional and technical workers is concerned with ‘sense 
making’ (both in relation to technical processes and work process knowledge more generally). That is, 
developing a ‘vision’ of how work process knowledge fits in their work activities and those of the 
company more generally is an important driver of learning. Technical and professional workers often 
want to make sense of their experience of work as a whole and in order to achieve this goal they draw 
upon a range of approaches to learning that comprise both formal and informal learning. The overall 
approach could be interpreted as representing a desire for learning through working and interacting and 
self-directed learning leading to contextual understanding interspersed with periods of more formal 
learning and development that allow for more considered reflection, a linking (and integration) of what 
has been learned by experience and informal means, and more rounded professional and personal 
development. The MATURE ethnographic studies revealed the importance of learning through sharing 
expertise and knowledge, and how, in some instances, collaboration was central to knowledge 
development and maturing.  In one instance studied, it was an explicit professional requirement for 
workers to maintain and update their knowledge as operated in a changing environment.  This was 
achieved predominately through collaboration, self-directed learning/investigation and informal and ad 
hoc interactions. In terms of knowledge maturing, a PLME would need to support this processes. 

It is important to note that in the ICT and SME study referred to earlier, the major causal relationship for 
the use of ICT for learning in organisations appeared to be the nature of the work organisation. ICT was 
most frequently used for learning in those enterprises with flatter hierarchies and more devolved decision 
making responsibilities and in which employees had greater autonomy in the organisation of their own 
work. Interestingly, these enterprises also tended to have a more experienced workforce and low turnover 
of employees.  

Conversely, hierarchical work organisations tended to have the least use of ICT for learning. In some 
cases only managers and administrative staff in these enterprises had access to computers and the internet. 
There was no evidence in the study of any organised support for informal learning – either face in the 
workplace or on-line. However, in some enterprises the learning acquired was discussed with peers as 
part of everyday collaboration and teamwork.  

De Corte (De Corte, 1990) suggested that “a powerful teaching and learning environment occurs where: 

• It is based on the provision of direct experience rather than indirect experience and use of 
representational systems 

• It is based on learning through action in the contexts in which the learning is to be applied 

• Learning takes place in the presence of experts practising in the contexts in which the learning is 
to be applied 

• Experiences challenge the learner 

• Individuals become conscious of their implicit theories about learning 

• Individuals view learning as under their control and as intrinsically rewarding 

• Learners become conscious of their thinking and learning strategies 

• There are the conditions of collaborative teamwork which provide experience for the learner in 
the form of modelling, feedback and encouragement to reflect 

• Facilitators of learning such as mentor or coach themselves engage in learning to learn, facing 
problems, adapting to these in the practical context and reflecting on problem formulation and 
problem solving strategies 



  

• Learners gain conscious cognition of unconscious learning through strategies such as meditation, 
spontaneity, reflection, intuition, imagination and fantasy (Murphy, 1975).”  

From the research described above, a number of different requirements for the PLME can be derived. 

a) The PLME should support handling the individual’s involvement in work flows and work 
processes as part of everyday working and learning activities and provide the proper 
individually-oriented views on the current status of them. The support of work based practice and 
tasks and the provision for reflection on that practice, both at an individual and collective level, 
fosters the maturing of cognifacts and sociofacts as communication and interaction is a key aspect 
for sharing best practices. 

b) The Personal Learning and Maturing Environment needs to support formal, non-formal and 
informal learning and to mediate the transfer of (non-)formal learning to work processes 
and at the same time reflection on everyday work practices as a means of developing skills 
and knowledge. This would fulfil the demand of supporting the creation of cognifacts on an 
individually-oriented and community perspective. 

c) The PLME should provide tools for analysis of information and knowledge and for 
supporting pattern recognition. This describes also the border between PLME and OLME as 
task patterns are to be created collaboratively to achieve a value added (see also D3.1) but the 
support and view is embedded in the context of the worker. Moreover, the analysis of data in 
forms of Maturing Services is described in D4.1 and comprises the essential backend 
functionalities for improving, analysing and presenting maturing processes. For example, a 
proper presentation could include mapping and visualisation tools to support decision making 
processes. 

d) The PLME should be flexible in configuration to support different forms of work 
organisation, including both hierarchical information and knowledge flows and more horizontal 
and peer group knowledge sharing. The strength of flexibility could be especially enhanced by 
using contextual awareness of the behaviour and tasks (see also APOSDLE project and design 
study) of the learner. Moreover, the workbench of the user should be configurable in a way that 
the learner yields value added in terms of positioning information retrieval and communication 
tools in a semantically meaningful way. 

All things considered on the level of cognifacts, the knowledge maturing can be supported and fostered in 
the context of job-situated learning by analysing the data, tasks and processes the user deals with and 
especially by making him aware of developments (content, processes, semantics) in this context. 
Providing and supporting the possibility for freely configuring his working and learning environment 
enhances his ability for self organised learning. 

3.3.1 Social networks and knowledge maturing in communities of practice 

In the previous section we examined the implications of different forms of formal and informal learning 
for the development of the PLME. In this section we will look at how knowledge is developed and shared 
in social networking and communities of practice and how this might result in further requirements for 
the PLME especially to support the maturing of sociofacts. 

In a comparative analysis of learning at work in small companies in England, Germany, Greece, Italy, 
Portugal and Spain, Brown found that participation in work-related networks can be important in learning 
and the development of social capital through work (Brown, 2005). In a range of contexts those 
individuals whose work regularly took them to other workplaces, or changed jobs frequently early in their 
career, developed strong personal networks as well as experiencing challenging work in a variety of 
contexts, a process which honed their skills in a number of respects, including the development of tacit 
skills. In such circumstances the informal learning of technical, social and networking skills could be very 
helpful for an individual’s skill development at work. The informal learning associated with personal 
networks was often important in many contexts over a career, from hearing about job opportunities and 
gaining initial entry to work through to many aspects of continuing career development, including choices 



   

about different ways of updating professional skills, knowledge and experience. These networks often had 
a pragmatic and informal nature and the functioning of these informal social networks re-emphasised the 
point Granovetter (Granovetter, 1973) made about the ‘strength of weak ties’, with the network spreading 
out to include help of relatives, friends, colleagues or even through spontaneous relationships embedded 
in other social environments. Progress in work is often supported by spontaneous forms of learning in 
which informal work-based learning and self-managed competence development converge and both are 
often at least partly dependent upon the quality of support from personal networks (Brown, 2005). 

The study found that much continuing vocational learning takes place through a mixture of formal and 
informal learning outside formal training programmes. Employees need not only to update their technical 
skills but also to develop further a range of more generic skills, including planning, problem solving, 
communication, IT and management skills. Much skill development in these areas can come through 
informal learning while working coupled with short periods of explicit formal learning and reflection 
upon experience. The use of personal networks can be an effective way to critically reflect upon work and 
hence can be an important source of work-related learning. Learning how to support the learning of others 
(especially for those with management and supervision responsibilities) is vital to improve the likelihood 
of significant learning while working, but can help in the development of individual skill set as well as 
those of others. Learning how to organise knowledge effectively and apply it appropriately are vital for 
technical and professional workers’ development and these skills are, par excellence, those that can be 
developed effectively through informal learning coupled with more formal reflective and deliberative 
learning. 

To summarise, it is clear that innovation and learning within and across organisations are essentially 
social processes and both personal and cross-company networks need to pay attention to building 
relationships to support development as well as focusing upon substantive issues. There is also a need to 
consider the interaction between formal and informal approaches to learning, skill development and 
knowledge creation as a particularly effective way forward not only for enhancing personal professional 
development but also as a means to improve organisational effectiveness.  

The process of work based learning and knowledge development not only involves accessing and 
processing information – or explicit knowledge - but also includes the use of tacit knowledge within the 
organisation and the work process. Nonaka describes four types of exchange: socialization, 
externalization, combination and internalization. Knowledge socialization refers to the creation of new 
tacit knowledge from shared tacit knowledge. Knowledge externalization refers to the conversion of tacit 
knowledge into explicit knowledge (Nonaka et al., 1995). Knowledge combination refers to the creation 
of new knowledge through the exchange and combination of explicit knowledge held by individuals in 
the organization. Knowledge internalization takes place when explicit knowledge becomes tacit, in a way 
similar to learning. 

Engeström’s (Engeström, 1987) Theory of Expansive Learning provides an activity theory oriented 
pedagogical concept. The pedagogical stance of the activity-theoretical concept of expansive learning 
differs from traditional types of learning in that:  

a) The contents and outcomes of learning are not merely knowledge in texts and the heads of 
students but new forms of practical activity and artefacts constructed by students and teachers in 
the process of tackling real-life projects or problems - it is ‘learning what is not yet known’.  

b) Learning is driven by genuine developmental needs in human practices and institutions, 
manifested in disturbances, breakdowns, problems, and episodes of questioning the existing 
practice.  

c) Learning proceeds through complex cycles of learning actions in which new objects and motives 
are created and implemented, opening up wider possibilities for participants involved in that 
activity.  

This perspective on teaching and learning highlights the potential impact of new tools as vehicles for 
transforming activity procedures.” 

A further theoretical perspective is the idea of Communities of practice. Etienne Wenger says “collective 
learning results in practices that reflect both the pursuit of our enterprises and the attendant social 



  

relations. These practices are thus the property of a kind of community created over time by the sustained 
pursuit of a shared enterprise. It makes sense, therefore to call these kinds of communities of practice.” 
(Wenger, 1998).  

Although the nature and composition of these communities varies members are brought together by 
joining in common activities and by 'what they have learned through their mutual engagement in these 
activities'.  

According to Wenger, a community of practice defines itself along three dimensions: 

• What it is about – its joint enterprise as understood and continually renegotiated by its members. 

• How it functions - mutual engagement that bind members together into a social entity. 

• What capability it has produced – the shared repertoire of communal resources (routines, 
sensibilities, artefacts, vocabulary, styles, etc.) that members have developed over time. See, also 
(Wenger, 1999). 

A community of practice involves much more than the technical knowledge or skill associated with 
undertaking some task. Members are involved in a set of relationships over time (Lave and Wenger 1991) 
and communities develop around things that matter to people. The fact that they are organizing around 
some particular area of knowledge and activity gives members a sense of joint enterprise and identity. For 
a community of practice to function it needs to generate and appropriate a shared repertoire of ideas, 
commitments and memories. It also needs to develop various resources such as tools, documents, 
routines, vocabulary and symbols that in some way carry the accumulated knowledge of the community. 
In other words, it involves practice (see praxis): ways of doing and approaching things that are shared to 
some significant extent among members. 

Learning is, not seen as the acquisition of knowledge by individuals so much as a process of social 
participation. The nature of the situation impacts significantly on the process. 

In this there is a concern with identity, with learning to speak, act and improvise in ways that make sense 
in the community. What is more, and in contrast with learning as internalization, “learning as increasing 
participation in communities of practice concerns the whole person acting in the world’ (Lave and 
Wenger, 1991). The focus is on the ways in which learning is ‘an evolving, continuously renewed set of 
relations’”. 

The socio-cultural theories of knowledge acquisition outlined above stress the meaning of collaborative 
learning and learning communities, but (Agostini et al., 2003) complain about the lack of support offered 
by many virtual learning environments (VLEs) for emerging communities of interest and the need to link 
them together with the official organizational structure within individuals are working. Ideally VLEs 
should link together knowledge assets with people, communities and informal knowledge (Agostini et al., 
2003) and support the development of social networks for learning (Fischer and Sugimoto, 2006). The 
idea of a personal learning space is taken further by (Razavi and Iverson, 2006) who want to integrate 
weblogs, ePortfolios, and social networking functionality in this environment for enhanced e-learning and 
knowledge management in order to develop communities of practice.  

Based on these ideas of collaborative learning and social networks within communities of practice the 
notion of Personal Learning Environments (PLEs) in the workplace been put forward as a new approach 
to the development of e-learning tools (Attwell, 2007; Wilson, 2006) that are no longer focused on 
integrated learning platforms such as VLEs. In contrast, these PLEs are made up of a collection of loosely 
coupled tools, including Web 2.0 technologies, used for working, learning, reflection and collaboration 
with others. A PLE should use social software in the workplace for informal learning which is learner 
driven, problem-based and motivated by interest and considers learning not as a process triggered by a 
single learning provider but as a continuing activity. Another development route is constituted by 
embedded or work-integrated learning support based on the pioneering ideas in the Learning in Process 
project (Schmidt, 2005) and the APOSDLE project (Lindstaedt and Mayer, 2006) where learning 
opportunities (learning objects, documents, checklists, but also colleagues) are recommended based on a 
virtual understanding of the learner’s context.  



   

In terms of the PLME the following requirements can be summarised as flowing from this section 

a) The PLME needs to support interchange and discourses with both formal and informal 
networks as well as the emergence of these in order to support sociofact maturing. These 
networks may form part of a wider organisational learning and knowledge maturing environment.  

b) The PLME should facilitate users in supporting the learning of others as a significant form of 
skills and knowledge development. 

These points a) and b) directly aim at supporting the sociofact instantiation on all social perspectives. But 
as high level work flows and learning processes consist of the mutual dependencies of sociofacts, 
cognifacts and artefacts the following requirements on a PLME comprise all of these knowledge 
instantiations but having a focus on the sociofacts. 

c) The PLME should provide functionality to facilitate communities in developing collaboratively 
the tools, documents, routines, vocabulary and symbols that can carry the accumulated 
knowledge of the community. 

d) The PLME needs to support active and dynamic knowledge development processes through 
the socialization, externalization, combination and internalization of knowledge 

e) The PLME should support information and knowledge workers in the requirement to use 
different sources to obtain current and accurate information, to extracting and extrapolate key 
data and to interpret and manipulating that data in order to provide a service. 

f) The PLME should allow for the collection of loosely coupled tools, both to provide flexibility 
for the different needs of different contexts and communities and also to facilitate agile 
development to respond to needs as a when they emerge. 

 

3.4 Issues and prospects – supporting workplace and informal learning through a PLME 

The previous sections have looked at both theory and research into work based learning, competence 
development and processes of knowledge maturing in enterprises. The motivation for this work has been 
to develop a research based foundation for the design and development of a Personal Learning and 
Maturing Environment. In this section, we summarise our findings and provide an initial outline of the 
use of a PLME for supporting workplace and informal learning.  

The findings of our background research into learning in organisations can be summarised as follows: 

• Learning takes place in response to problems or issues or is driven by the interests of the learner 

• Learning is sequenced by the learner 

• Learning is episodic 

• Learning is controlled by the learner in terms of pace and time 

• Learning is heavily contextual in terms of time, place and use 

• Learning is cross disciplinary or cross subject 

• Learning is interactive with practice 

• Learning builds on often idiosyncratic and personal knowledge bases 

• Learning takes place in communities of practice 

These finding raise a series of questions or issues for the design and development of the PLME. 

If learning takes place in multiple contexts and from multiple sources, including from home and from 
work as well as from formal and non-formal programmes, how can a PLME capture and facilitate 
reflection on that learning? How can a PLME support the scaffolding of knowledge? 



  

The second is the importance of communities of practice for supporting informal learning. The use of ICT 
has enabled the development of dispersed communities of practice. This is particularly important for 
organisations where there may be few opportunities for face to face engagement with colleagues engaged 
in similar practices and with similar problems. How can a PLME both support personal and individual 
learning but at the same time support engagement and interchange in communities of practice in order to 
foster the maturing of artefacts, sociofacts and cognifacts from a community-oriented perspective? 

Supporting informal learning should not be seen as in opposition to formal training. Within a lifelong 
learning scenario it is likely that workers will engage in periods of formal training and periods when most 
learning will be informal and work based. Supporting informal learning through communities of practice 
may well result in an increased awareness of the importance of learning for organisations and hence to 
increased involvement in formal training. How can a PLME support both informal and formal learning? 

To support knowledge maturing processes as well as advance beyond requires interaction with 
communities and organisations, with personal networks and professional communities ensuring that 
interaction goes beyond the boundaries of particular work organisations. Within the maturing process the 
learner needs to be supported in developing different types of knowledge assets that are vital for learning, 
working and development in any kind of network or organisation. These assets relate to content, 
processes and semantics. How can we develop a PLME, which is rooted in individual learning, business 
and working processes and routines but allows engagement with wider communities and facilitates the 
maturing of different type of knowledge assets as parts of the certain knowledge instantiations? 

It is also apparent that there are considerable differences between organisations and sectors. Informal 
learning is heavily contextual regarding the nature of work tasks, the nature of the organisation and 
particular needs over time. It seems doubtful that one size fits all approaches will succeed. How can we 
develop a sufficiently agile approach to meet different needs and uses over time and which is sufficiently 
flexible to meet individual needs and recognize the contexts of knowledge maturing activities? 

Concluding, the background research has found some initial ideas how to solve the challenges raised by 
the summaries and questions above. Additionally, with the help of practically oriented research on the 
concept of a PLME that includes the ethnographic studies, application partner scenarios, design studies 
and end user workshops resulted in an overall picture and well founded concept represented by concrete 
use cases and technical requirements focused to support the knowledge instantiations of artefacts, 
sociofacts and cognifacs. The results of this research will be presented in the following chapters and will 
introduce with the Application partner scenarios and Design Studies. 



   

4 Application Partner Scenarios and Design Studies 
4.1 Introduction 

4.1.1 Application Partner Scenarios 

As a starting point, application partners have described scenarios where knowledge maturing should be 
supported. These scenarios were a major source for the development of the Design Studies and following 
also the Use Cases, presented in chapter 5 (see also D6.1). The initial idea was to describe one employee 
of each application partner within a knowledge maturing process in order to derive clues that are 
important for the conceptualisation and construction of the PLME. The involved partners were quite 
different to have a broad perspective: 

• Connexions Kent:  This 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.  

• Careers Scotland:  CS is part of Skills Development Scotland, Scotland’s new skills body. 

• Structuralia: Provider for e-learning material for the construction branch in Spain. 

In cooperation with these three institutions, different scenarios have been developed and served especially 
for designing the prototypes DS4, DS2 and DS6 in the following section, but also to have a narrower 
context in mind for the conceptualisation of the PLME. As the design studies that are derived from these 
scenarios have been evaluated in a one-day workshop and their description reflect the scenarios as well, 
the entire Application Partner Scenarios can be found in Appendix A. 

4.1.2 Design Studies 

As an integrated approach to PLME concept development, technical implementation, and evaluation, we 
conducted four Design Studies with different focus and intended usage context. These design studies were 
experiments that explored key aspects that needed to be validated prior to embarking on full scale 
requirements specification, which typically involved establishing that the conceptual, user, and system 
design aspects of the project could be integrated (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 needed to be considered and addressed as the project 
progressed. 

Specifically, design studies were well-focused on investigating existing tools with limited further 
developments and exploring both conceptual and software development foci. 

Below we present four design studies that address primarily personal and community learning and 
maturing aspects. The first three design studies focused on the application partners scenarios (see section 
4.1), whereas the last one focused on a technical proof of concept: 

1. Freefolio PLME (DS4): examining the potential of the Freefolio application as the basis for a 
web based Personal Learning Environment, to support personal learning and knowledge maturing 
in communities of practice. 

2. Dialogue Games for Ontology Maturing (DS2): the development of a knowledge maturing 
dialogue game through mashing up the SOBOLEO and InterLoc tools, to examine the role of 



  

dialogue in (ontological) knowledge maturing and knowledge maturing as a social learning 
process. 

3. Work-integrated Learning and Knowledge Maturing (DS6): exploring the applicability and 
potentials of the work-integrated learning paradigm (supporting the KM phase of ad-hoc training) 
in the application partners’ context; demonstrated with the APOSDLE system. 

4. Interacting Widgets (DS3): a technological Design Study exploring the potentialities of 'portal-
based' aggregation of services with the help of widgets; exemplified for communication and 
discussion support. 

The Design Studies are structured as follows: 

• An introduction that presents the application partner’s background, 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 as well as – optionally 
– the way the technology offering was implemented 

• The results of the study: feedback gathered, possible application scenarios, and additional user 
requirements  

• A discussion of the results resulting in suggestions for future use of the explored technology 

Results of these studies have been transferred to the creation of use cases (see chapter 5) and the 
derivation of service requirements (chapter 6).  

Please note that the design studies are later on referenced via their project-wide design study number ‘DS 
X’. Here, we present the design studies that are specifically tailored to the personal and community level 
(i.e. targeted for the purpose of defining a PLME). 

 

4.2 Freefolio - a Personal Learning Environment Based on WordPress (DS 4) 

4.2.1 Introduction 

The major aim of the design study was to examine the potential of Freefolio, a WordPress based e-
Portfolio application, as the basis for a web based Personal Learning Environment, to support personal 
learning and knowledge development in communities of practice. 

Freefolio platform was intended to serve as a platform with integrated wiki and bulletin board 
functionality and the potential use of widgets to allow personal customization to meet particular 
individual and community needs. 

The design study targeted two groups involved in Careers Information, Advice and Guidance, the first the 
UK IAG Innovation Group network and the second, Connexions Kent. 

4.2.1.1 Application Case 

A) The first application case was the IAG Innovation Group. The IAG Innovation Group originated 
from a 24 hour Youth Policy: Careers Summit, held in Cambridge, February, 2007. This event 
was organised by CeGS, University of Derby, to identify what the careers community should be 
seeking to achieve, in association with strategic partners, in order to assure the future of high-
quality careers work for young people in England. At this meeting, it was agreed that the 
possibility of setting up an ‘Innovation Group’ should be explored. 

The main purpose of the group is to inform and support the broad community of guidance 
practice by working with employers and professional associations to foster stronger links with the 
university sector in order to explore the potential for accessing fresh funding streams to support 
innovation in careers work. 



   

Members are currently drawn from a variety of organisations from within the careers and 
education sectors in the UK. It is firmly acknowledged that participants are working together in 
the interests of designing high quality and innovative services to serve the interests of a wide 
spectrum of clients. 

The IAG Innovation group required a platform to exchange ideas and experiences and to support 
the network. 

B) The second application case was Connexions Kent. 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.  
Personal Advisers assist young people with a variety of issues such as jobs, training, housing, 
money, relationships and health.  The service offered is not restricted to careers and learning. 

The focus of the design study for Connexions Kent was to examine the use of Freefolio as a 
PLME to support the induction period of new Personal Advisors. 

4.2.1.2 Technology offering 

Freefolio is based on the WordPress MU platform with integration of MediaWiki and BBPress available 
through a single login. It was developed as part of a project with Connexions Kent to pilot an e-Portfolio 
with school students to support careers education, information and guidance (CEIG). 

Freefolio contains a number of plugins for Wordpress designed to provide e-Portfolio and PLME 
functionality. These include: 

• Integration of the different blogging, wiki and bulletin board through side bar widgets 

• The provision of a ‘community central’ area to all aggregation of posts 

• Enhanced permissions 

• Functionality for forming groups 

• Enhanced workspace functionality to view activity 

• The ability to add a personal profile 

• The provision of XML templates to allow structured blog posts 

The appearance of Freefolio can be customised through the selection of different templates. Individual 
functionality can be customised through the use of widgets. 

4.2.1.3 Purpose 

The purpose of the design study was fourfold. Firstly, it was to explore the potential of Freefolio as a 
flexible and customisable platform for supporting learning in organisations. Secondly, it was our intention 
to derive use cases involving work-integrated learning at KENT, and thirdly we wanted to derive design 
ideas and requirements for future developments within MATURE to support work and practice based 
learning. Finally, it was to test the potential of integrating a micro blogging service through Freefolio 
widgets developed under the Interacting Widgets Design study within Freefolio. 

4.2.2 Methodology 

The general methodology followed in this design study was that of design-based research. 

With application partner A a meeting was held with UWAR to develop a needs specification. PONT 
installed and customized Freefolio to meet these perceived needs. The system was then tested with a 
limited number of members of the network and written feedback elicited. Following further modification, 
the system was evaluated at a workshop in February 2009. 



  

With application B a scenario was developed based on work undertaken through the ethnographic study 
undertaken by UWAR and PONT with Connexions Kent in summer 2008.  This drew particular attention 
to the needs for communication functionality and to be able to access visualizations of labour market 
information (LMI) through a PLME. PONT provided a test install for the University of Paderborn who 
tested the ability to access IDENTICA through a Dashboard widget and to provide functionality for 
careers information and LMI data visualizations through widgets 

4.2.2.1 Software Design and Development 

The software was based on the Freefolio release developed under a previous project for Connexions Kent. 
During this project, Freefolio was iteratively developed and modified following a series of meetings and 
consultations between UWAR and a super-user group in Connexions Kent comprising practitioners, 
managers and key stakeholders in the region.  From these consultations and pilots, amendments were 
made to Freefolio and an install was created for Members of the IAG Innovation network group.  As part 
of this install, further functionality for discussing and annotating documents within Freefolio was 
provided through a closed Diigo group. 

4.2.2.2 Evaluation 

Freefolio was initially design and developed in consultation with a super-user group comprising 
Connexions Personal Advisers (PAs), managers and key stakeholders.  The group met to discuss, trial and 
outline how Freefolio could be designed, developed and piloted.  The group was asked to discuss what 
they thought an e-portfolio should do and what it should look like.  It was described as an online tool to 
store and collect evidence on skills, achievements, experiences, qualifications and personal information.  
It was also agreed that an e-portfolio should be customisable, accessible and easy to navigate.  Challenges 
for implementing the software were centered on good design, provision of a clear structure, 
usability/accessibility for users with different IT skills and access, plus commitment and allocation of 
resources for its effective implementation within the organisation. 

4.2.2.2.1 Participants 

Evaluation of the software in Connexions Kent was undertaken using around 15 practitioners, careers co-
coordinators and managers from the organisation. 

The IAG innovation group evaluating the software comprised a group of 19 participants from a range of 
organisations delivering careers, education, information and guidance to young people and those in higher 
education. These involved professional organisations representing the guidance practitioners, researchers 
and senior managers. 

4.2.2.2.2 Materials and Instruments 

Various instruments and materials were used to evaluate Freefolio, including: 

• Stimulus materials on e-portfolio developments; 

• Informal group discussions were conducted around the demonstration of a pilot system; 

• A pilot system was created for participants to access and use;  

• Observation and  

• Evaluation survey. 

4.2.2.2.3 Procedure 

To evaluate Freefolio the following procedure was undertaken applying the above listed instruments and 
materials.  An iterative developmental process was used to design and refine the Freefolio system.  
Participants were active agents and co-designers in the development of Freefolio.  The following process 
was followed: 

• Stimulus materials on e-portfolio developments to enable pre-development discussions around 
possible uses and features of a system; 



   

• Informal group discussions were conducted around the demonstration of a pilot system in which 
participants were asked to comment on and evaluate the functionality of the system; 

• A pilot system was created for participants to access and use.  Training on the system was 
provided during an interactive workshop.  The experiences of the participants using the pilot 
system were observed and recorded, together with their perceptions of how it compared with 
other systems.  All of these findings were recorded and used to refine the system;  

• Observations of the pilots were undertaken by third party experts and data were recorded on a 
standard observation record sheet.  These findings were summarised and fed in to development 
and refinement of the system; and  

• An evaluation survey was conducted, with a range of the pilot participants, comprising 10 
questions (both open and closed) interrogating users’ likes/dislikes, the visual design of the 
system, navigation, widgets and functionality of software. The findings were scrutinised and key 
themes from the data were identified. 

For the IAG network, members of the group were involved in an iterative phase of development during 
which potential users were first consulted on the tasks for which they needed ICT support and then 
provided with an rudimentary system to trial.  Evaluation comments were both collected in written form 
and during a face-to-face meeting. 

4.2.2.2.4 Data Analysis 

The data collected throughout the developmental processed were recorded and fed into the next design 
and development stage of the software.  Notes were taken during the initial consultations and informal 
group discussions, which were again recorded and used during the next development stage.  As limited 
observation data were collected from the third party experts, these were easily summarised. Much of the 
data collected during this process was anecdotal.  Results of the survey conducted at the end of the pilot 
were quantified were possible and key themes were drawn from the qualitative responses collected. 

4.2.3 Results 

Freefolio has been designed to support and enable users to develop and demonstrate IT, communication, 
research and networking skills, but also promote reflective practice and knowledge development.  The 
first pilot of the software revealed the need for it to have four core functionalities: 

• a reflective diary or blog with structure tools designed;  

• a personal ‘dashboard’ (for organising and presenting information sources);  

• discussion and comments features for user-to-user community building, and  

• spaces for collecting, organising and sharing resources.   

Generally, positive feedback was received with reports that the system was easy to use after a short period 
of orientation and use.  The structured blog entries around careers information and research were noted as 
the most useful aspects of the e-portfolio.  Mixed responses were received on the usefulness of the 
comment feature.  It was also noted that some aspects of the navigation was complicated.  Overall, the e-
portfolio was considered a good idea, but required more work particularly on the aims and ‘look and feel’ 
of the system. 

There were three main types of results to be taken forward in the development include: 

1. The trialling of the application with the IAG network revealed a series of usability issues and 
raised questions around the suitability of a PLME type application for this group. Considerable 
modifications are indicated to ensure the system delivers what is required. 

2. The work with WAR and Kent based on the scenarios provided a series of use cases which have 
been developed for the Mature project for PLME functionality and use. 



  

3. The work on visualisation and communications through widgets results in a technical feasibility 
assessment. 

4.2.3.1 Usability Issues 

The trialling and workshop with the IAG Innovation network revealed a series of functionality and 
usability issues. 

Users found: 

• The navigation difficult to use 

• Difficult to understand the different front end and dashboard views and the use of each 

• Terminology difficult 

• The overall design unattractive 

• Functionality not relevant to their needs 

• Certain functionalities that are required were not available  

• Diigo was too difficult to understand 

More fundamentally there were questions raised as to whether a blog based platform based on the idea of 
a PLME best meets the needs of this application partner. Discussion revealed a present need for three 
functions: 

a) The ability to annotate or comment on policy documents 

b) The provision of a bulletin board for group discussions 

c) The need for a magazine type web interface for publicly reporting on the summary of discussions 

The application partner is largely based on senior policy makers who are not advanced computer users. It 
was felt that providing too much functionality beyond immediate needs was proving barrier to its 
implementation and use. It is also important to note that users felt confused having to access and log in to 
two different applications – Freefolio and Diigo. This has implications for future PLME design and 
development. Work is presently being undertaken to re-design the platform to provide such limited 
functionality. It was also noted that high quality graphic design is important both for usability and to 
encourage ownership and participation on the platform. 

4.2.3.2 Application Scenarios 

For the IAG Innovation group it is doubtful whether the Freefolio application as such is useful. They have 
limited and specific needs at the current time, though it is likely these will expand as they become 
confident in their use of the system. Current requirements may be better accommodated with another 
application such as a Ning group. However, the requirement of being able to comment on and annotate 
policy documents may be possible though CommentPress, which is a WordPress plugin. 

A Scenario has been developed for the use of a PLME in Connexions Kent for the induction period of 
newly recruited Personal Advisors. 

4.2.3.3 Application Requirements 

Summarized this Design Study resulted in the following requirements: 

 

Name Description Relevant 
for 

Annotating and 
commenting 

Annotating and commenting on other peoples work and ideas are a 
powerful tool for reflection and the development of ideas. 

UC IV.6 
UC V.1 

Forming groups   A PLME should allow the easy creation and development of groups 
and networks. Discussions should be enabled from within the PLME.  

UC II.4 



   

Discussion 
forums 

More lightweight and interactive collaboration tools should be 
included. A lot of technical knowledge around problems and their 
solutions is currently exchanged through discussion forums. 

 

Visualisation   Combine visualisations of structures and data with user‐friendly ways 
of changing these structures to support analysis and sense making  

UC V.2 
UC V.4 

Design and 
appearance  

A PLME should allow users to customise the appearance of their 
PLME both for engendering a sense of ownership and control and to 
allow for particular individual needs (e.g. large text).   

UC VI.1 

Scaffolding   A PLME should offer structures for capturing learning and knowledge 
from both formal and informal learning opportunities and especially 
processes and outcomes of practice  

UC V.1 
UC V.2 
UC V.3 

Topic dependent 
experience 
visualisation  

The user gets visually presented his degree of experience in a certain 
topic in order to reflect the lessons learnt and to see where he has 
gaps. Therefore, the several knowledge bases the user works with 
have to be analysed according to the overall specific topic.   

UC V.2  
 

Publishing   Users need easy to use tools for producing and publishing ideas and 
digital artefacts. These should include support for multimedia 
including audio and video. Ideally artefacts should be accessible 
through a variety of interfaces and devices including mobile devices 
as well as computers.  

UC IV.5  
UC IV.7  
UC IV.8  
UC V.1  

Dissemination   Users need to be supported in sharing the results of their work 
towards those who may need them. This can be done e.g. by 
supporting the creation of proper metadata.  

UC V.1 

User interfaces  The provision of simple and easy to use user interfaces is critical in 
gaining acceptance and uptake of the PLME. 

 

Table 2: Requirements from Freefolio PLME design study 

4.2.4 Discussion and Outlook 

4.2.4.1 Discussion 

The Design Study raises a series of issues relating to PLME and OLME design and development for 
knowledge maturing 

a) Contextual nature of knowledge maturing 

Knowledge maturing processes are highly contextual. They may vary according to individual and 
group experience, the relations of knowledge to practice, the motivation for knowledge 
development and maturing, the organization or network within which maturing processes are 
taking place and personal and social interactions between knowledge community members.  The 
context is also dynamic and will change over time.  

This has implication for the design and development of applications and services to support 
knowledge maturing some of which will be explored below. 

b) Users and user interfaces 

Users involved in the Design study were keen to develop and share knowledge. They were also 
open to the idea of ICT support for this process. However, many were not advanced computer 
users. 

This poses issues for user interface design. In order to use and try the application, they require 
simple and attractively designed interfaces, even in a trial phase. Without this the difficulty of 
navigation and suing the application overcomes consideration of the potential use of the software 
for knowledge development and maturing processes. 



  

Good graphic design is integral to ease of use. 

In particular, multiple logins for different services would appear to be a barrier to user adoption. 

c) Flexibility to meet different requirements 

Given the changing and dynamic contexts in community and organizational development and the 
different needs of different users at particular times, flexibility is critical. PLME and OLME 
applications need to be easily customized to meet particular needs. An ultimate am should be that 
users can build their own PLMEs form component architectures and furthermore select the 
particular services they require.  

d) Agility and design processes 

In supporting knowledge development [processes at individual, organizational and community 
levels, agility is of particular importance. This means the ability for iterative response to user 
needs to refine and recast functionality for supporting tasks and processes at different stages in 
individual and organizational knowledge development and to respond to changing contexts. 

e) Mediation and Intervention in maturing processes – different roles 

Within any knowledge community, different people will play different roles. This applies to users 
of a PLME as much as an OLME as a key aspect of individual knowledge maturing is personal 
networks and networking. In particular, the mediation and intervention of peers and experts is 
important for knowledge maturing. Applications need to be flexible to recognize these different 
roles and support mediation and intervention episodes and strategies.  

f) Widget approach 

The widget approach tested in the Design Study would appear to offer considerable flexibility, 
allowing users to both integrate different functionality and services within different platforms and 
frameworks and to allow users to customize a PLME or OLME to particular individual or 
organizational needs. 

g) The relationship between the PLME and the OLME 

The boundaries between a PLME and OLME seem to be problematic. At some points users will 
be developing individual knowledge; at other times in the same process they will be sharing this 
as part of an organizational knowledge maturing process. Conversely knowledge generated in an 
organization may form the catalyst for individual knowledge maturing. Organizations can also 
vary greatly in nature; the IAG Innovation Network has more of the characteristics of a 
community of practice than an organization and such. Supporting knowledge maturing in such 
networks may require different processes and applications. 

4.2.4.2  Outlook 

Despite the mixed response to the Freefolio application, the Design Study was valuable in developing 
scenarios and in revealing Design Requirements. Work is progressing with respect to further modifying 
Freefolio to meet the different needs of the two target groups.  

The widget based approach would seem to offer considerable flexibility in meeting diverse and contextual 
needs. However, it may be that other applications being developed though the MATURE project can 
better meet the needs of the application partners. There is some tension between the timeframe of the 
MATURE project which is still in a design phase and the work with the Application partners, who have 
real and immediate needs. A flexible approach is needed to reconcile these tensions. 

 



   

4.3 Dialogue Games for Ontology Maturing (DS 2) 

4.3.1 Introduction 

This design study investigates a contemporary (or Web 2.0 driven) articulation of how ontologies can be 
acquired, externalised and exploited by a user-community in a self-organized, collaborative, and work-
integrated way and introduce a new role for learning dialogue - through developing work into ‘dialogue 
games’. Previous evaluations (Braun et al. 2007) have shown that an appropriate support with extended 
functionalities to communicate and discuss, especially in a structured way, is essential for the 
collaborative development and consolidation of ontologies. Thus, the key idea of this approach is to 
integrate or ‘mash up’ ontology development and learning dialogue web-technologies to improve the way 
in which ontologies are developed, refined, shared, used, and generally understood. Additionally, 
dimensions such as appropriateness, social agreement and formality (see Braun et al. 2007) can be 
negotiated, and therefore also better understood through suitably designed dialogue games. We also 
consider the potential role of mobile learning techniques and the implications about context that these 
give rise to. As the claim is to be work-integrated, this is embedded in the management, understanding 
and application of labour market information in the context of careers advice. 

4.3.1.1 Application Case 
This design study is focussed on how Connexions Personal Advisers (P.A.s) located in one region of 
England use Labour Market Information (LMI) to advise young people. Connexions companies in 
England provide a range of services to young people aged 13 to 19, including careers guidance. The 
particular example used here is based on a fictional scenario that was developed by the Institute for 
Employment Research at the University of Warwick in conjunction with Connexions Kent. Specifically, 
it is based on how a P.A. might work with a young person who is interested in becoming a plumber. In 
this situation the P.A. needs to perform a number of knowledge maturing processes to research and 
mediate the LMI in a meaningful way for the young person. This involves: 1. Aggregating and 
scaffolding; 2. Manipulating;  3. Analysing; 4. Storing; 5. Reflecting; 6. Presenting; 7 Representing; 8. 
Sharing; and, 9. Networking with other people. 

4.3.1.2 Technology Offering 

We have developed SOBOLEO. SOBOLEO is a web-based tool that supports, for people working in a 
certain domain, the collaborative development of a shared index of relevant web resources (bookmarks) 
and of a shared ontology that is used to organize the bookmarks. That means, collected bookmarks can be 
annotated with concepts from the ontology and the ontology can be changed permanently and easily at the 
same time it is used. SOBOLEO provides (1) a collaborative real time editor for changing the shared 
ontology (see Figure 3), (2) a tool for the annotation of web resources, (3) a semantic search engine for 
the annotated web resources, and (4) an ontology browser for navigating the ontology and the bookmark 
collection.  



  

 

Figure 3: SOBOLEO ontology editor – editing the details of the concept “plumber” 

The second tool we have developed is InterLoc5 (see Figure 4). InterLoc5 is a web-based tool that 
supports Digital Dialogue Games for learning and thinking through combining synchronous group 
interaction and personal activities. The games promote critical and creative discussion, reasoned dialogue 
and collective inquiry within the digital landscape. These dialogue games realise engaging and structured 
rule-based interactions that are performed using pre-defined dialogue features (such as dialogue Moves, 
Locution Openers and a model of turn-taking) that are specifically designed to foster thinking and 
learning in ways that are popular with users.  

The mash up of both tools shall improve the management, understanding and application of labour market 
information in the context of careers advice. That means, the P.A. is constructing a knowledge 
representation, or ontology relevant to their particular domain, through continuous on-task activities such 
as researching and bookmarking suitable LMI (through SOBOLEO) and through performing the 
specialised dialogue (through InterLoc) with and about the developing ontology and its instantiation with 
LMI. This ‘engine’ of a (continuously developing) knowledge representation plus various dialogue 
facilities can support a range of features associated with the development and application of the 
knowledge for advising and problem solving. 

 



   

 

Figure 4: InterLoc5: Supporting balanced, thoughtful, coherent and yet critical dialogue 

4.3.1.3 Purpose 

The purpose is to examine:  

• the role of dialogues in knowledge maturing, particularly focusing on ontological knowledge. 
That means:  

o whether the introduction of a specially designed dialogue can improve the way in which 
ontologies are developed, refined, shared, used and generally understood 

o whether we can support specialised dialogues that promote the phases of ontology 
maturing  

• knowledge maturing as a social learning process around ontology development and use  

• relationships between dialogue, knowledge and context through incorporating mobile and context 
sensitive concepts/technologies  

• the technical realisation of ‘loosely coupling’ two related technologies, i.e. mashing up 
SOBOLEO and InterLoc  

• the application of this mash up in application partners scenarios  



  

4.3.2 Methodology 

With this design study, we followed the design-based research methodology. In order to realise the 
integration of both tools, we came up with a design that supplements SOBOLEO's chat component with a 
special dialogue game in which the key semantic interaction actions are mapped to specific dialogue 
game features. This prototype was then presented to the application partner University of Warwick. 
Together with them we developed a proof-of-concept scenario. We considered how this mashup, of 
ontology development and dialogue technologies, can be applied within a concrete knowledge maturing 
context - the use of LMI in careers guidance practice. 

4.3.2.1 Software Design 

The aim is to supplement the chat component of SOBOLEO with a specially designed dialogue game for 
Ontology maturing, where we stimulate users to have a dialogue with and about the developing 
ontologies to specify, clarify and refine the semantic features or degrees of certainty about their 
classification. This is achieved through specifying the pre-defined Moves and Openers of the dialogue 
game in terms of the semantic relations and classifications that are implicit in SOBOLEO and 
supplementing these with attested and more argumentative, or critical, ones from existing dialogue 
games. This involved, initially, creating new dialogue game features (e.g. Moves and Openers) which 
mapped to the key semantic interaction actions within SOBOLEO (e.g. “Is narrower than”, “Is broader 
than”, “Is related to”) and then supplementing these with additional Assertive (“I think…”), Questioning 
(e.g. “Is it the case that…”) and Challenging (“What if…”) moves that are typical of previous and more 
argumentative dialogue games. 

This allows both individual users and the community to have dialogues with and about the ontology, to 
construct more understandable and meaningful representations. Allowing the community to engage in 
collaborative dialogues about the ontologies in this sort of way will catalyse knowledge maturing and 
social learning in relation to the domain and the users who are continuously developing their 
understanding of it. In other words, having a structured dialogue about the development and use of the 
ontology will actually help to ‘bring it to life’ and make it more useful..  

4.3.2.2 Software Development 

The first step was the identification of the key semantic interaction actions within SOBOLEO. These are: 

• create a new concept and set its name 

•  delete a concept (comprising remove description, alternative labels, related concepts, broader, 
and narrower concepts) 

•  rename a concept 

• modify the description of a concept with special forms: 

o  add a description to a concept (full definition) 

o  remove the description of a concept 

•  add an alternative label to a concept 

• remove alternative label from a concept 

• add a broader concept (equal to put a concept underneath another) 

• remove a broader concept 

• move a concept (comprising remove a broader concept and add another broader concept) 

• add a related concept 

• remove a related concept 

The second step was the mapping of these semantic interaction actions to appropriate dialogue Moves and 
Openers, which were supplemented with argumentative ones (cf. Table 3).  



   

Third step was the implementation of these developed Moves and Openers together with the dialogue 
game key rules in XML, which then can be easily imported into InterLoc5. 

 

Moves Openers Moves Openers 

Create “Create...” Assert "Let me explain..." 

Delete “Delete...”  “I agree because...” 

Describe “Rename...” Question “How can...” 

 “Modify...”  "Is it the case that..." 

 “...is an alternative to...”  “Why do you think that...” 

 “...is not an alternative to...” Reason “Are you saying that...” 

Relate “Add... related to ...”  “That is valid if...” 

 “Remove... related to ...”  “Because...” 

 “Add... broader than...” Challenge “I disagree because...” 

 “Remove... broader than...”  "What if..." 

 “Add... narrower than...”  “Please give a reason...” 

 “Remove... narrower than...”  “An argument against that is...” 

Assert "I think..." Info-Request "I'm not sure..." 

 “I read that...”  “Can you tell me...” 
Table 3: Special Moves & Openers for a ontological knowledge maturing dialogue game 

4.3.3 Results 

4.3.3.1 Application Scenarios 

The following summarises how the proposed mashup can assist with the processes of a Personal Adviser 
(PA) in career guidance practice, but to begin with it is useful to sketch a conceptual overview of how this 
will work. Essentially, the P.A. is constructing a knowledge representation, or domain model, through 
continuous on-task activities (such as book marking through SOBOLEO) and through performing the 
specialised dialogue with and about the developing ontology and its instantiation with LMI. This ‘engine’ 
of a (continuously developing) knowledge representation plus various dialogue facilities supports a range 
of features associated with the development and application of the knowledge for advising and problem 
solving. These features can be productively operationalised along the lines below. 

Firstly, whilst they are researching suitable LMI, the P.A. can use a SOBOLEO type application to 
construct an ontology relevant to their situation and context in a continuous and embedded way, that is 
relevant to their particular domain (i.e. advising a female about becoming a plumber).  This could be 
assisted through using location-based information to automatically direct the P.A.s search for LMI that is 
relevant to their locality.  So in the first instance the P.A. could simply bookmark the resources without 
saying anything more specific about their nature or relationship to one another (i.e. simply ‘collect’ LMI 
resources). Secondly, the P.A. will need to organise their information in a way that is meaningful to them, 
so they could perform a knowledge maturing dialogue game (KM-DG) to create a more semantically rich 
and organised ontology through introducing semantic relations by using Openers such as “Is narrower 
than”, “Is broader than”, “Is related to”, etc., to produce a personalised and semantically enhanced 
organisation of the LMI they have collected. They may even want to model ‘dialectical’ relations, such as 
contradictions, inconsistencies and uncertainties, to which the dialogue game approach is particularly 
suited.  And through performing a knowledge maturing dialogue game to externalise these features and 



  

aspects they will be able to develop a better understanding, or informally learn, about the domain they are 
constructing. Thirdly, they can then collaboratively refine the ontology they have acquired and refined 
through dialogue games with colleagues, to produce a further refined and negotiated ontology, and in the 
process; again, they are likely to informally learn through these collaborative dialogues. Fourthly, they 
can then move to knowledge maturing processes that build on the existence of what is, now, more of an 
organisational or community ontology. This may involve other members of the organisation using the 
same technology to further develop, inspect and refine the ontology. Fifthly, once a relatively mature, 
negotiated and formal ontology has been produced, it can then be compared with those produced for 
related knowledge domains, such as related parts of the Construction Industry in this case. These can then 
be shared with other P.A.s in other areas of the country who are also working with individuals expressing 
similar interests, or may want to learn about successful outcomes from advisory sessions elsewhere. 
Indeed, locally produced ontologies could serve as case studies that enable the proliferation and re-use of 
similar knowledge maturing processes across the country. Sixthly, matured ontologies could provide 
visualisations, descriptions or dialogues that are tailored to different audiences, to accommodate different 
views on the same knowledge maturing processes and structures, such as the viewpoints of the clients of 
the P.A.s. 

Through combining this flexible ontology development and learning dialogue technology, a range of 
knowledge maturing services can be provided that include: 1. knowledge acquisition; 2. personal 
knowledge refinement; 3. collaborative knowledge refinement and negotiation of meaning; 4. informal 
learning; 5. collaborative learning; 6. support for advising and problem solving; 7. reflection and meta-
cognition about the domain and its application; 8. representing domain knowledge for different audiences 
and purposes. 

4.3.3.2 A concrete knowledge maturing dialogue game: PAs using the mashup to mature knowledge so 
they can provide better advice 

In this example we consider two P.A.s (P.A.1 and P.A.2) with different knowledge about Plumbing and 
the Construction Industry who have been annotating web-pages and resources using SOBOLEO. One of 
these, PA1, has particular knowledge about Plumbing, whereas the other, PA2, has more general 
knowledge about the Construction Industry. So we show how this mashup stimulates and supports 
knowledge maturing processes that conjoin these general and specific perspectives to improve the 
understanding of both P.A.s and produce a matured ontology that is a valuable individual and 
organisational resource. Figure 3 has shown the ontology that has been produced through the P.A.s 
collaboratively refining their personal understanding of this domain. Here they have classified 
Commercial and Residential Plumber as a narrower concepts than Construction Worker and introduced a 
related concept of Certification6 (along with other related concepts), where they could have co-
constructed this domain representation through annotating web-resources and then refining their ontology 
through SOBOLEO, or using Openers (“Is broader than”, “Is narrower than” and “Is related to”) within 
the KM-DG. Secondly, and what is perhaps more interesting is how the mashup can assist in promoting 
reflection and the addressing of particular questions or issues, related to subtleties and queries or 
exceptions in relation to the knowledge that has been matured. This is a process that could not be realised 
without the introduction of the more questioning and challenging, or dialectical, features of the KM-DG7. 
Figure 5 shows how this dialogue occurs in the mashup, which for clarity, we have extracted as text and 
also given below. P.A.1 uses a Question move to select an Opener that asks of P.A.2: 

                                                      
6 In the UK in all plumbers must be ‘Corgi Registered’ before they can legitimately work on gas fired heating 
systems, which also certifies a specific level of vocational training and competence. 
7 Note that the Assert Move in this KM-DG game offers two Opener options at the moment, but more can be easily 
added as the need arises, e.g. as this game is developed and evolved in line with emerging user requirements. 



   

 

Figure 5: The SOBOLEO-InterLoc Mashup showing a Knowledge Maturing Dialogue Game 

QUESTION: How can…a trainee Plumber learn to fix things if they aren’t certified to do so? 

To which P.A.2 Replies, using an Assert move, according to the rules of the game: 

ASSERT: I think…that they can fix things so long as a certified plumber who is responsible for the trainee 
signs off their work 

Which then stimulates P.A.1 to think of a potential problem with this, and this time responds with a 
Challenge move and a “What if…” opener: 

CHALLENGE: What if?…the trainer doesn’t actually observe the trainee and just comes from another 
job to sign things off? 

To which P.A.2 points out, using another ASSERT move, but this time with a different opener: 



  

ASSERT: Let me explain…if that was the case then the certified plumber is not following the correct code 
of conduct for his certification and could lose it. 

This then stimulates P.A.1 to ask another Question: 

QUESTION: Is it the case that?… everything a trainee does has to be signed off, such as fixing a simple 
leak by tightening a nut or something? 

Which P.A.2 is actually unsure about and responds with an Information Request: 

INFO-REQUEST: I’m not sure…about that, maybe someone else can answer that for us 

This INFO-REQUEST could then be posted to other SOBOLEO users who are part of this user 
community (of Personal Advisors), one of whom may then either join this dialogue game or respond later. 

 

4.3.3.3 Design Ideas  

Currently the performed dialogues can be saved as a web-page. A necessary future functionality should 
be the linkage to the relevant concepts in SOBOLEO, so future users don’t just see the domain ontology, 
but also these knowledge maturing dialogues that are related to it. Thus not-involved users can understand 
the way of decisions. Another issue, having a dialogue performed, would be that the system provides 
support for implementing agreed actions, e.g. suggestions for changes. 

A key dimension that will potentially be important to the next stage of developing the mashup is the need 
to ‘go mobile’ and the implications this has for context. This would typically involve sharing new 
knowledge and understanding with other practitioners operating in different contexts or possibly 
‘location-aware’ and ‘context-sensitive’ mobile learning’. So we want to conceive interpersonal activities 
such as a community interacting (via InterLoc) to refine ontology concepts and relationships (in 
SOBOLEO) as activities within context-sensitive mobile learning scenarios. In considering such 
ubiquitous connectivity through mobile devices, we would draw on distributed information in our actions 
on the world as well as processes of knowledge building and meaning-making of the world. Specifically, 
we can assume that the following mobile and context sensitive features support the related KM processes 
associated with them - in brackets: location-based guides and customised help systems to assist when in 
the field gathering data or presenting to groups of job seekers (1. Aggregating and scaffolding, 6. 
Presenting, 7 Representing); systems that enable communication activities in context (8. Sharing, 9. 
Networking with other people); dialogue game learning offering services and options such as 
communication and awareness of potentially useful resources (1. Aggregating and scaffolding, 2. 
Manipulating, 3. Analysing, 6. Presenting, 7. Representing); and, adaptive interfaces and interaction, 
where the level of detail and order of presentation can vary and be made appropriate for a context and for 
display on different devices (5. Reflecting, 6. Presenting, 7 Representing). So here the challenge is to 
develop heuristics that assist the above, as context emerges from interactions in a particular context, 
where each situation is full of potential and adaptivity becomes the big challenge. 

4.3.3.4 Application Requirements 

This design study resulted in the following requirements: 



   

 
Name  Description Relevant 

for 

Search for and 
access 
information and 
knowledge 
artefacts 

Searching for and finding relevant information and knowledge 
artefacts including papers, documents and reports, comments and 
discussions and community spaces, blogs and projects, multimedia 
materials and formal learning materials.  

Ability to search within artefacts – e.g. audio would be useful.  

Ability to bookmark, tag and classify artefacts and materials within 
personalised taxonomic structures through the adding of user defined 
metadata. 

UC I.1 

UC II.1 

UC III.3 

UC IV.4 

UC IV.6 

UC IV.8 

UC V.4 

Context 
dependent 
artefact search   

The user needs a possibility for searching artefacts related to his 
current task or workflow in the organisation-wide knowledge base. 
This includes also the possibility for having access to the artefacts that 
has been found (e.g. download, read, change).   

UC II.2  

UC V.5 

Maturing 
artefacts 
through 
dialogues 

The user should be able to start discussions with other users, e.g. 
because he is not sure about structuring or refining artefacts. The 
systems should provide potential discussion partners, e.g. people of 
previous related dialogues, people related to the artefact through their 
user activity, or people from the personal social network, with whom 
to start a dialogue. 
The system supports the users with dialogue structuring 
functionalities and attaches the dialogue to the related artefacts. At the 
end a record of the dialogue along with the related artefacts and 
agreed actions should be provided for later recall. The system should 
also provide support for implementing the agreed decisions. 

UC II.6 

Collecting & 
adding or 
linking artefacts 
for later 
retrieval 

The user ought to have the possibility to collect and add or link 
artefacts, e.g. bookmark web document, in an easy and task-embedded 
way. 

UC IV.1 

Annotating & 
structuring 
artefacts 

The user should be able to semantically annotate and structure 
interesting artefacts according to his preferences.    

While annotating an artefact, e.g. bookmarking a web document, the 
user should be provided with suggestions and awareness 
functionalities for already existing  knowledge base structure 
(vocabulary) elements, e.g. by auto completion support during the 
annotation process. The user should be free to annotate with any 
arbitrary term also not yet contained in the vocabulary. 

UC IV.1 

 

Adapting 
vocabulary 

The user should have the possibility to adapt the vocabulary according 
to his needs, e.g. during the annotation process. The system should 
facilitate an easy adaption, e.g. by automatically categorizing and 
extending the vocabulary with new terms, by providing an easy-to-use 
interface for the manual adaption, or by suggesting adaptation 
possibilities. 

UC IV.1 

Table 4: Requirements from Dialogue Games for Ontology Maturing desing study 



  

4.3.4 Discussion and Outlook 

In this design study a first mashup was created integrating the tools SOBOLEO and InterLoc5. A 
specially designed dialogue game supplements SOBOLEO's chat component in order to support 
knowledge maturing with focus on ontological knowledge and social learning around ontology 
development. Therefore we designed specific dialogue structuring features (Moves and Openers) that map 
to SOBOLEO's key semantic interaction actions. This first prototype was discussed with the application 
partner and as proof-of-concept applied to the careers guidance practice. 

Currently, both tools are only loosely coupled, i.e. dialogues are not linked to the ontology elements in 
SOBOLEO. In a next step, we want to realize a closer integration. That means, providing functionalities 
to start dialogues at various points within SOBOLEO, e.g. right click on a concept in order to start a 
dialogue about this specific concept, and to store this linkage together with the performed dialogue as 
documentation. 

4.4 Work-integrated Learning and Knowledge Maturing (DS 6) 

The work-integrated learning paradigm offers knowledge workers the possibility to enhance their 
knowledge and skills directly at their workplace, in the context of their work and by using existing 
material from within the organizational knowledge base. It is currently being researched in the APOSDLE 
project (http://www.aposdle.org).  

In many knowledge based domains which are at the same time process oriented (such as engineering) 
work-integrated learning offers an attractive alternative to class based or more traditional eLearning 
offerings. The design study targets civil engineers who are acquiring knowledge in a problem situation 
they encounter in their day to day work activities.  

Work-integrated learning covers a stage in the knowledge maturing process which is termed "ad hoc 
learning". However, the relation of work-integrated learning to the other stages is not well understood. In 
the context of MATURE, a work-integrated learning environment could be understood as one specific 
version of a personal learning environment.  

By involving eLearning experts from the civil engineering domain, this design study did explore the 
benefits of work-integrated learning in their domain. Furthermore, we explored the potential of this 
approach for use as a Personal Learning Environment by civil engineers, and the further requirements this 
would entail in terms of knowledge maturing.  

In the context of the MATURE project, APOSDLE developments play two distinct roles: 

1. As laid out in the MATURE Description of Work, the APOSDLE platform components and 
services (especially the User Profile Services and the Associative Network Services) will be 
further developed in the MATURE project. Specifically, they play an important role for the 
Maturing Services, and this role is thoroughly described in MATURE Deliverable 4.1.  

2. In contrast, the APOSDLE learning tools will not be further developed within the MATURE 
project. Rather, they play the role of one possible type of a Personal Learning Environment in 
which MATURE services could be applied. While the MATURE Personal Learning 
Environment, as laid out in this document, is quite distinct from the APOSDLE learning 
environment, our ambition is to use some of the MATURE services in the APOSDLE 
environment in the context of work-integrated learning. This is especially to alleviate the 
drawbacks of fixed models in APOSDLE . 

In this chapter, we will describe the method and results of the design study, and give an outlook on the 
further planned activities. We will start out by describing the application case and the technology offering 
in more detail. 

http://www.aposdle.org/�


   

4.4.1 Application case 

Structuralia is an eLearning provider based in Madrid Spain. Structuralia offers its clients over 160 e-
learning courses, primarily in the construction sector. Apart from the courses themselves, they also offer 
individual learning solutions to their clients and advice as to which courses may be relevant. Their past 
experience suggests that e-learning solutions are indeed a good way of extending and 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, their 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. 

An application case for a PLME (see Appendix A) describes a young engineer who works for a large 
construction company in Spain and who has the challenge of solving a particular problem related to the 
construction of a dam. His challenges revolve around obtaining information that is relevant to the current 
problem he is facing either through documented or personal sources, and the way to apply this newly 
gained knowledge in his current work task. 

4.4.2 Technology offering 

APOSDLE has been developed in an ongoing EU project which is currently in its final stages of 
development. The final APOSDLE Prototype III has been delivered with the end of February 20098. In 
the current design study, the APOSDLE prototype II was used to illustrate the work-integrated learning 
paradigm. 

The second APOSDLE prototype presents itself as a set of desktop widgets which are designed to allow 
for high degrees of flexibility and work-integrated support. These widgets include a context selector, a 
resource widget that presents resources from the corporate memory relevant for the current context, an 
expert widget that presents experts relevant for the current context, a global search, and a main widget 
which presents the current selected or detected context and possible learning goals (see Figure 6). A 
learning event browser shows the learning goals in the context of prerequisite learning goals. A context 
monitoring daemon runs in the background, picks up low level system interactions, and attempts to 
determine which task it is that the user is currently working on. 

When a resource is selected, a resource viewer displays documents and highlights all parts of the 
document which were found to be relevant. This resource viewer also includes annotation functionality, 
which lets users annotate parts of documents with concepts from a domain ontology and a description of 
the instructional role they play (such as being an example or a definition) (see Figure 7). Selecting a 
learning goal displays learning events and episodes which can be consumed. A learning event is 
composed of a generic instructional template which is filled with material from the underlying 
infrastructure. A learning episode is composed of a set of related learning events that should be consumed 
in a specific order (such as learning a definition, learning an example etc.). 

Cooperation processes in APOSDLE are supported by a cooperation wizard which guides cooperation 
partners through a cooperation process, from a request, to the actual cooperation, to a reflection of the 
cooperation. Different cooperation tools (such as telephone, email, text messaging, audio/video 

                                                      
8 All results of the APOSDLE project, including documentation of the prototypes, can be found at 
http://www.aposdle.org/results  



  

messaging and cooperative authoring) are available and are integrated in APOSDLE via a cooperation 
framework. The cooperation event is contextualized by allowing all cooperation partners to share their 
context information (such as current tasks, learning goals and resources viewed). Completed cooperation 
events can be stored in a cooperative authoring space (based on a Wiki) and used for reflecting on these 
events. 

 

 

 

 

 
 

Figure 6: APOSDLE Desktop Widgets 

 



   

 
Figure 7: APOSDLE Resource Viewer and Annotation Tool 

 

4.4.3 Purpose of the Design Study  

The purpose of the design study was threefold: First we were seeking to demonstrate the work-integrated 
learning paradigm (as illustrated by the APOSDLE prototype) to MATURE application partners in order 
to explore its applicability in their context and to make sure continuity between developments in related 
EU projects. Secondly, it was our intention to derive use cases involving work-integrated learning at 
STRUC, and thirdly we wanted to derive design ideas and requirements for future developments within 
MATURE that would put work-integrated learning functionalities into a wider context of knowledge 
maturing. 

4.4.4 Methodology 

The general methodology followed in this design study was that of design-based research. Early designs 
and prototypes were demonstrated to application partners to seek their input into the design process. 
According to the design-based research methodology, the development and evaluation of those early 



  

designs did not only focus on local problems, but was also used to draw out more general implications 
about knowledge maturing in general.  

In the design phase, STRUC provided a scenario in July 2008 which described the context and process of 
use of a PLME in the construction sector (see Appendix A). Based on this scenario, TUG produced a 
screen mock-up that showed how APOSDLE tools could be used at certain stages in the scenario. A more 
intensive demonstration and feedback workshop was then agreed involving a group of managers and 
decision makers at STRUC. This session was held on January 20, 2009. The second APOSDLE prototype 
was used for demonstration. The demonstration scenario was prepared using an existing APOSDLE 
domain (Requirements Engineering), as it was decided that the participants would be able to relate to this 
domain  

4.4.4.1 Participants 

The four participants from STRUC were the Technology Director, the Business Development Director, a 
Manager from Project Acquisition and Marketing and the Public Projects Director who at the same time 
is the internal MATURE project manager. The workshop was facilitated by one researcher from TUG. 

4.4.4.2 Materials and Instruments 

Except for the Software Prototype, no particular materials or instruments were used. Discussions were 
informally structured by some key questions (see next section). 

4.4.4.3 Procedure 

The following procedure was followed during the meeting: 
1. Introduction: MATURE context and purpose of the meeting (15'): This was done by the 

MATURE project manager at STRUC in order to place the workshop into the context of the 
MATURE project. 

2. APOSDLE Introduction and Demo Session (45'): This was done by the TUG researcher. She 
gave an introduction to the paradigm of work-integrated learning and then gave a guided demo 
using laptop and beamer. She took questions directly related to APOSDLE during this time. 

3. APOSDLE as a PLE for STRUC (50'): This was a discussion that was sparked by the following 
questions. The researcher documented the answers on a flipchart. 

o What would be the potential use of APOSDLE for STRUC?  

o What scenarios could be foreseen to use APOSDLE for STRUC internally or with their 
clients? 

4. APOSDLE extensions within MATURE (50'):  

o How could APOSDLE be extended in MATURE to better support these scenarios?  

o How would these uses of the system facilitate knowledge maturing?  

o Which other requirements would have to be met in the foreseen scenarios? 

5. Closing Remarks and Wrap up (20') 

4.4.5 Results 

Three types of results were documented as part of the discussion sessions: (1) Potential Application 
Scenarios for APOSDLE, (2) Use Cases and Design Ideas for further developments in the context of 
MATURE, and (3) Requirements that would have to be met. These will be briefly discussed in the next 
sections. 

4.4.5.1 Potential Application Scenarios  

The following five application scenarios were derived from the discussion. A first  



   

4.4.5.2 Developing content 

In Structuralia, “content authors” make use of a database of multimedia content or pdf documents in order 
to author new course material. Such content could be annotated with APOSDLE, and search could be 
based on previous experience (level of expertise) of the content author. Those parts of APOSDLE dealing 
with task-based search and dealing with learning would not be relevant to this Use Case. The benefit to 
the user would be search over heterogenous content. 

Structuralia employees would be the users of APOSDLE: 

4.4.5.3 Operation / Help Desk 

Help desk operators support Structuralia clients with their tasks, e.g. creating groups etc. within 
Structuralia’s E-Learning Platform. Operators would like to search based on these tasks related 
documents, similar problems and corresponding solutions from a document repository, or be able to 
contact people who treated similar problems. 

Structuralia employees would be the users of APOSDLE: 

4.4.5.4 Generation of contracts and proposals 

A typical task at Structralia is the writing of proposals (offers) to potential clients and consequently to set 
up contracts. APOSDLE could be used as it is to support this task (and more precise subtasks). 

Structuralia employees would be the users of APOSDLE: 

4.4.5.5 One APOSDLE for one Structuralia client 

Different clients of Structuralia may have different tasks that should be supported. Structuralia could sell 
APOSDLE to these clients. 

Structuralia employees would consult the users of APOSDLE. They would provide consulting for 
instance for the configuration of APOSDLE (technical, and/or modelling). Alternatively, Structuralia 
could provide partly pre-configured “skeleton” APOSDLE systems. 

4.4.5.6 Knowledge Center: One APOSDLE for one Structuralia branch 

For very specialised fields, where potential customers of Structuralia have only a few employees in need 
of professional training, it may be better to set up one corresponding APOSDLE system at Structuralia 
and let users of different companies access it. A possible domain would be legal issues related to 
construction. Configuration and content would need to be provided by Structuralia. 

Structuralia employees would configure APOSDLE and consult the APOSDLE users. 

Open issues are the motivation of participants to collaborate with employees of their potential 
competitors, and the motivation of customer companies to contribute resources to the overall system. 

This Application Scenario seemed to be the most promising of the five. 

4.4.6 Use Cases and Design Ideas for MATURE 

In the context of the fifth application scenario mentioned in the previous section (“Knowledge Center”), 
the following Use Case was described: 

• UC 6.1: Monitoring Usage and Improving Performance of a Learning Environment: 
A work-integrated learning environment is hosted by an operator for a number of clients 
interested in the same topic. The person in charge of operating the environment (i.e. maintaining 
the models, the content and the annotations) is made aware of usage of all knowledge artefacts 
and of explicit feedback given by users of the system. MATURE gives suggestions on how the 
models should be improved and supports her to incorporate these changes easily in the running 
system so that overall performance is constantly improved. 

4.4.6.1 Requirements  

The following requirements were gathered in the course of the design study 



  

 

Name  Description Relevant 
for 

Discussion 
Forums  

More lightweight and interactive collaboration tools should be 
included. A lot of technical knowledge around problems and their 
solutions is currently exchanged through discussion forums.  

 

Annotation-
based Query 
Ranking 

Ranking in a search results list should depend on where a certain 
query word would be contained. Explicitly annotated materials should 
be ranked higher than material where the term occurs in the text.  

UC I.1 

Privacy and 
Access Rights  

Not everybody can edit, not everybody shall be able to view all 
documents. Especially in the case where different users from different 
companies are involved, ensuring appropriate access rights is critical 
to the success of the system.  

 

Table 5: Requirements from Work-integrated Learning and Knowledge Maturing design study 

4.4.7 Discussion and Outlook 

In terms of work-integrated learning and the results achieved in the APOSDLE project, some promising 
directions for enhancements have been identified. The APOSDLE system depends on a number of models 
(task model, domain model and learning goal model) which need to be preconfigured. In this sense, the 
use of APOSDLE in very dynamic domains, or in domains that cannot be precisely premodelled (as may 
be in the case of the “Structuralia Knowledge Center”) seems limited. It is precisely in this area where 
MATURE solutions could provide an approach to evolving the models while they are in use.  

In terms of the application scenario, the “Knowledge Center” that was identified as one potential 
application area, appears to be a promising approach. It would offer the opportunity for STRUC to 
enhance their product portfolio and get even closer to their clients actual value generating business 
processes. To embed learning more into daily work activities of their clients would also offer them a 
compelling argument for their existing clients.  

 

4.5 Interacting Widgets – A Technological Design Study (DS 3) 

4.5.1 Introduction 

This part of the MATURE design study concerns a server for HTML web widgets which enable users to 
communicate and discuss. The public part of this discussion is logged, and, for the purposes of this study, 
visualized. For demonstration purposes two widgets were developed: A Laconica widget to log data and a 
visualization widget to analyze them.  

4.5.2 Technology Offering 

This design study results in a client-server structure that offers three widgets and a managing server 
providing communication channels for them. The widgets are similar to iGoogle widgets. They are 
composed to have one small functionality. One of them allows for reading and writing microblogging 
messages of a Laconi.ca server. The other one provides a visualisation of their author’s connections 
among each other and the third provides a tag cloud which serves as a topic filter for the visualisation. 
This allows restricting the visualisation to certain topics the user have talked about.  

The server is mainly the CopperCore server of the TenCompetence project. It was extended to provide 
communication channels between the single widgets and a user management was included in order to be 
able to visualise the appropriate links between the users.  



   

Moreover, a tool for semantic analysis of less complex texts was included to maximise the quality of the 
pre-visualisising data analysis (MetaXsA).  

For providing sustainability and persistence of the data an instance of a knowledge bus architecture 
(KNS) was extended to connect to the widget server. This architecture manages the access to the overall 
database.  

4.5.3 Purpose of this Design Study 

As it seems to be a proper approach to realise a PLME as a tool set of loosely joined tools from which the 
learner can choose to organise his learning environment, two technical approaches should be tested. The 
first one is overall persistence and sustainability of the emerging data. Therefore, the widget server has 
been adapted to connect to a kind of knowledge bus architecture in order to push the incoming widget 
data into a system wide available database. This database can be accessed by any tool which is connected 
to the KNS which makes it sustainable and analysable for further research. 

The second approach is the exchange of data between widgets in order to enhance the functionality of the 
overall framework of tools. By using the data of a widget, another one can assimilate this and provide 
new functionality to the user without the need to change the overall tool. The user can still work with the 
well known environment.  

4.5.4 Methodology 

4.5.4.1 Software Design 

The software design has followed a rapid prototyping approach. This was very useful as the core modules 
have existed and only had to be modified. In the first phase, the main objectives were discussed and 
consolidated. In the phase of software development the prototypical results have been improved in 
iterative steps by the integration of new modules, new design decisions and error corrections.  

The design decisions were made on base of experiences of former projects, the current research at the 
area of personal knowledge management and requirements of the application partner (see 5.2.1).  

As this study is mainly of technical nature, only researcher and software developer have participated in 
the development process.  

4.5.4.2 Software Development 

The widgets were developed in JavaScript as they have to run in a web browser. The server component 
and the extraction service base on Java. They only had to be extended to suit the requirements. The 
widgets have been developed from scratch based on an early specification by the W3C.  

4.5.5 Results 

4.5.5.1 The Laconi.ca Widget:  

This widget provides the possibility to login to a Laconi.ca server to read and write microblogging 
messages. Furthermore, it sends all data for logging purposes to the server which can save the data 
persistently.  

As Laconi.ca and Twitter  use the same API it is possible to easily change the widget to login to Twitter 
or a similar service with the same API.  

4.5.5.2 The visualisation widget:  

This widget provides a graphical representation of all communication partners which have logged into 
their microblogging account via an instance of the Laconi.ca widget mentioned above. This can also 
represent the circle of colleagues in an organisation. By clicking on a colleague, all persons who follow 
the user and the clicked colleague are indicated within respective circles and therefore the affinity of 
followers to the certain persons are visualised. Those followers who belong to both, the colleague and the 
user, are placed in the union of the two circles.  



  

 

4.5.5.3 The tag-cloud widget:  

The widget presents a tag cloud which allows seeing which words were used most during the 
conversation between the user and his colleagues. By clicking on a tag, the visualisation reduces its 
content to all people who have talked about this topic. This requires the visualisation widget to be started. 
Otherwise the tag cloud is shown but the clickable tags are useless.  

 

4.5.5.4 The widget server:  

The most important point was the extension of functionalities for widgets to exchange data over internal 
communication channels. Moreover, the server was extended with a rudimentary user database to distinct 
between the several users logged in. For purposes of persistence and sustainability, a logging system was 
implemented into the server which allows the widgets to send all data to the server. The server can log it 
into a metadata database and makes it available to those widgets that need the data.   

 

4.5.5.5 The extraction service:  

The extraction service is responsible for extracting the most relevant words out of the microblogging 
tweets. It has only slightly been changed by supporting several languages and accepting the short 
microblogging texts as input. The principle functionality was already available. 

 

4.5.5.6 Application Requirements 

 

Name Description Relevant 
for 

PLME construction 
kit  

The user should be provided with a framework of tools which allows 
him to build his individual PLME from a construction kit of small 
tools and services. These tools and services should be available as 
widgets that can be run in a browser or on the desktop. 

 

Social Network 
Visualisation 

The user should be provided with a context dependent visualisation 
of the social network of his community which shows who currently 
works on a similar topic than himself and who might have experience 
in this topic in general. 

UC II.1 

Find relevant 
people/experts 

The system provides a people search and explore interface, e.g. 
integrated into the social network visualisation. With this, the user 
should be able to find persons for certain topics, e.g. who can help 
him in solving a problem or task, within his personal and 
organizational social network. The user can individually define 
search and filter parameters such as social proximity, current 
availability, level of expertise, or data sources for expertise 
aggregation (e.g. including user activities or only explicitly 
mentioned competencies). The system should further provide the user 
filter, refinement, or relaxation options, detailed information about a 
person on demand, and possibilities to contact a person. Supporting 
this, a PLME should allow users to develop and manage their own 
profile and online identity. 

UC II.1 



   

Microblogging The rapid development of microblogging services offers a potentially 
powerful means of communication. This should be incorporated in a 
PLME. Organisational policies and privacy considerations may 
require closed systems. 

UC II.3 

Artefact-Creator-
Linkage 

A list of knowledge artefacts which have been found by a search 
module should be presented in combination with the creator of this 
artefact. Moreover, getting in contact with the author is also 
necessary to support and increase the efficiency of learning. 

UC I.3 

Table 6: Requirements from Interacting Widgets design study 

4.5.6 Discussion and Outlook 

The work with the University of Paderborn has resulted in a technical proof of concept. Whilst there 
remain some design issues it is possible to provide a flexible PLME platform accessing external services 
which can be configured for particular group and individual user needs. 

However, it has become apparent that the scope of the widget server was set too small to support this 
functionality effectively and across various media. It will have to be extended or upgraded to a full-
fledged widget platform with significantly improved means for real-time communication and data 
logging, as well as a robust data exchange format between all the parts of the system. A simple and 
supportive API for developers to create their own widgets quickly is also needed. 

Desktop integration is also a possible option, although the 'main' PLME components will most likely 
remain browser-based. 

 

4.6 Conclusions with respect to PLME 

The design studies, presented in this section, gave examples for important aspects of the PLME concept 
and were able to gather feedback on them: 

• The Freefolio PLME DS exemplified how learning and knowledge maturing can be reflected and 
discussed in the community. 

• The Dialogue Game for Ontology Maturing DS showed how social learning takes place around 
ontology development and how knowledge matures in the negotiation of meaning within 
dialogues. 

• The Work-integrated Learning and Knowledge Maturing DS exemplified how learning and 
knowledge maturing could be integrated into daily work of our application partner for content 
development, daily task support, and personal help provision 

• The Inteactive Widget DS showed how users can build their own environment out of freely 
arrangeable widgets 

 
The design studies provide valuable empirical data for the further development of the PLME concept. The 
application scenarios that were identified during the design studies served as the basis for the 
specification of use cases (see following section), which were then enriched with experiences from 
ethnographic studies by considering personas and the likely needs of these in the given scenarios. These 
use cases, in turn where then used for the definition of the requirements for the PLME (see chapter 6). 

The resulting specific functional and non-functional requirements (i.e. those that go beyond the use cases) 
will be further analysed and consolidated – together with data from the ethnographic studies – below in 
chapter 5 and thus will lead to a specification of PLME services (see chapter 7). 

All four of them explored the potential of existing tools for PLME and gave the possibility to collect new 
ideas; especially related to our application partners needs. 



  

5 Use Cases 
We now present the use cases that illustrate how users interact within their Personal Learning and 
Maturing Environment in daily work situations. These use cases were derived from design and 
ethnographic studies (see D6.1 for detailed documentation). 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 concretized 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 A 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. 

The use cases are grouped into six areas of learning and knowledge maturing  (see D6.1 for a rationale for 
those groups): 

• Area I: Learning by searching for and exploring artefacts for the task at hand 

• Area II: Learning by finding and communicating with people 

• Area III: Becoming aware of developments and changes 

• Area IV: Creating, refining, developing, aggregating, structuring, and sharing artefacts 

• Area V: Reflection and Gardening 

• Area VI: Creating a learning environment 

Regarding the theoretical concept of a PLME described in section 3.7, these areas comprise abstract 
functional descriptions where the Use Cases are allocated to Area I and Area IV describe the support of 
problem-based learning by giving access to artefacts, on an individually-oriented perspective but also on a 
community and organisationally-oriented perspective. Area II accords to the support of sociofacts by 
fostering the interaction with person by providing access to them. Area III and V aim at supporting the 
cognifact instantiation by actively bringing changes into the focus of the learner and fostering the active 
engagement with the content in his learning and working environment. At least Area VI does not directly 
support the maturing of the three knowledge instantiations, it aims primarily at providing a preferably 
high quality of the medium that provides the content in order to foster and support the overall learning 
process. 

5.1 Area I: Learning by searching for and exploring artefacts for the task at hand  

The first use case area supports knowledge maturing by improving the findability (goal-oriented or 
serendipitous) of existing artefacts and making use of them in practice. This supports primarily the 
individual learning process of the person’s search for information, but also promotes the application. This 
usually increases the chances for (a) updating/improving the existing artefacts, (b) combining existing 
ones, or (c) creating new ones (if there are gaps). Furthermore, this use case area also includes measures 
for improving the findability of information for others, which includes (a) rating the suitability of the 
content itself, and (b) the definition and evolution of semantic structures (which is knowledge how to 
describe, name, and structure things) to relate artefacts to the task context in a participatory way, thus 
leveraging the experiences of the users in a participatory way. 

Thus, the use cases presented in this area foster the maturing of knowledge mainly on an individually-
oriented perspective, as the availability of artefacts is one precondition for the maturing of cognifacts. 
Moreover, the provided use cases include the connection between artefacts and its author or editors and 
therefore social structures become visible and sociofact-maturing could be initiated. 



   

5.1.1  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, 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 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. 

5.1.2 UC I.3: Searching for artefacts within social networks 

A PLME module provides a searchable list of documents which have been provided by the persons in his 
social network in different media (wiki, blogs, e-mails, etc.). The list entries are connected to 
communication facilities like chat or e-mails and therefore the learner gets access to formalised 
knowledge and the possibility of informal discussions at the same time. This enhances the support of 
informal learning and can foster the learner's social connections in the network. 

 

5.2 Area II: Learning by finding and communicating with people  

This use case area improves knowledge maturing by improving direct contact between people. This is 
particularly important for knowledge for which there are no artefacts of sufficient maturity (yet), but also 
for forming new groups in which maturing can happen.  

According to the knowledge maturing model Use Cases in this area aim at fostering the maturing of 
sociofacts and cognifacts on the on all three perspectives as (due to the idea of symbolic interactionism) 
knowledge matures by interacting with persons about certain things. Consequently, fostering the finding, 
connection and interaction with people improves the maturing of sociofacts and indirectly the maturing of 
cognifacts. 

5.2.1 UC II.1: Finding People 

By doing his work, the user is faced by a problem which he can't solve with his current knowledge. 
Therefore he wants to ask other people for help in his personal social network as well as within his 
organization's network. Thus searching for the context relevant topic not only results in a list of 
documents but also in visualisation of the network of users who are or were involved in the topic. The 
presented connections between the user and his network and furthermore between the people in the 
network can help the user to improve his direct network when contacting the experts of his problem area. 

5.2.2 UC II.2: Tagging People 

This Use Case describes a method of attaching relevant information to contacts. 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. 

5.2.3 UC II.3: Communicating with people 

The ethnographic studies suggest PAs in Connexions Kent experience issues around overload of email 
communication and simultaneously lack targeted information relevant to their work. Email lists are 
idiosyncratic. This use case focuses on the use of microblogging for communication direct provided by a 
widget from within their PLME. This functionality can be accessed from their web based PLME on a 
computer or from a mobile device or phone. 



  

5.2.4 UC II.4: Forming Groups 

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. 

5.2.5 UC II.5: Supporting context-sensitive dialogues 

A major challenge for structural engineers is a comprehensive system aimed at expanding current 
practice. Generative (collaborative) design methods have the potential to support this challenge. To this 
end rather than providing a system that manages individual routine structural design solutions the focus of 
this work is on providing a system which documents the whole life cycle from design conception through 
to construction. The construction of such a generative (collaborative) system should expand the current 
capabilities of structural designers, architects and engineers in parallel. 

5.2.6 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, 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 PA 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. 

 

5.3 Area III: Becoming aware of developments and changes 

Peripheral and targeted awareness is important to get involved in activities and to take up new things. 
This can initiate individual learning processes and knowledge maturing and is crucial in moving towards 
continuity. 

The maturing of cognifacts on an individually-oriented perspective (learning) can be improved by shorten 
the learning cycles which needs providing awareness functionality to the learner. This eases the learning 
on-demand and improves the recognisability of new aspects which might influence his learning path. 

5.3.1 UC III.3: Keeping track of changes to collected information 

Sally likes to collect web info and arrange it according to her own personal preferences. However if the 
info is changed elsewhere (a significant improvement on value) she would like to be made aware of such 
changes in order not to use outdated information. Not only the fact that something has changed, also the 
information what has changed and which impact the change has. 

 

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


   

5.4 Area IV: Creating, refining, developing, aggregating, structuring, and sharing 
artefacts  

This use case area comprises all activities that actively deal with artefacts (i.e., go beyond consuming 
them). The result of such activities can be more mature artefacts on the one hand (which help others' 
learning processes), but also more matured knowledge.  

Therefore the use cases aim at the maturing of artefacts mainly on the community-oriented and 
organisationally-oriented perspectives  as the collaborative creation of artefacts improves the interaction 
between persons sustainably and therefore can (depending on the task) foster the knowledge maturing of 
all instantiations of knowledge. The maturing of artefacts is affected for example by a rating mechanism 
expressing its quality, the maturing of sociofacts by collaborativly editing and creating them including 
synchronous  or asynchronous communication facilities and the cognifact maturing is fostered by 
providing the  proper view on the connections between artefacts and editors. 

5.4.1 UC IV.1: Collecting and structuring knowledge artefacts and sharing collections 

A young engineer, JJ, is in charge of constructing a Dam or a Personal Adviser is in charge of advising 
young people about career opportunities. Therefore he needs to research relevant existing assets, e.g. 
geographic information or labour market information. He wants to bookmark, annotate, and organise the 
retrieved assets in a topic related repository which allows him to gather artefacts related to each other and 
to structure and arrange them in his intuitive manner. If he is not sure about his organisation, he starts a 
knowledge maturing dialogue with colleagues (see UCII.6). Together with an analysis of the metadata of 
the asset (e.g. author, creation date, type, source, etc.) and a semantic analysis (e.g. category, relevant 
keywords, readability, etc.) the asset is stored in the MATURE knowledge base for a better (context 
dependent) retrieval. After all, he decides with whom to share the asset to make it available to the 
organisation. 

5.4.2 UC IV.2: Improving the quality of content artifacts 

During the process of writing an article, its context is constantly analyzed using various indicators. These 
measure on the one hand the level of maturing with the help of readability scores and on the other hand 
semantic mark up is analyzed, the results are shown to the user and appropriate recommendations are 
made by the system to improve the quality of the text. In case the user experiences problems during 
writing, for example if he/she is quite new to the field he/she is now working in, the system offers the 
possibility to send the newly created article to experts and to collect the colleagues‘ feedback. 

5.4.3 UC IV.4: (Re)presenting knowledge to different audiences 

A Personal Adviser has used his/her PLME to develop a Personal Knowledge Base, comprising of 
reflections on practice, outcome of formal learning, artefacts and information and links to other sources 
(including text and multimedia materials). He may also wish to be able to develop a presentation around 
that topic, for colleagues, for a conference or training event or to submit along with a CV for a job 
application or for a formal course in wish they are participating. Therefore, he needs to adapt the contents 
to the specific audience. 

5.4.4 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 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 

5.4.5 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 to 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) 

5.4.6 UC IV.7: Sharing PLME content with other individuals 

User adds entry to Personal Learning Environment (this may take form of bookmarking, adding artefact 
or reflection on formal or informal learning etc). 

User can decide whether to keep entry private, share with a group or share within the entire organisation. 

Users can see go to community area in their PLME and view entries to which they have appropriate 
permissions added by colleagues. They can access the public areas of colleagues' PLMEs and browse 
entries and artefacts. They are able to retag these entries if they wish and to add them to their own list of 
favourites for later ease of access. 

5.4.7 UC IV.9: Interoperability between PLME/OLME and existing datasets 

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. 

 



   

5.5 Area V: Reflection and gardening  

This use case area represent activities that are not about the task at hand or an immediate information 
need. They rather represent activities of reflecting on what has happened and how it is to be judged, of 
zooming out, looking at developments from a distance. This extends to the conclusions, i.e., cleaning up 
developments, reseeding creative processes, making changes.  

Therefore, this area directly focuses on the maturing of cognifacts of the individuals of a community or in 
an organisational setting by aiming at the reflection and debate on different topics. This includes also the 
ability for structuring knowledge assets in a semantically meaningful way, which extends classic 
approaches for artefact organising (listings) by functionalities of  locally positioned ordering where this 
ordering can provide a value added in expressiveness of knowledge assets. 

5.5.1 UC V.1: Reflecting on practice and individual learning 

A Personal Adviser is thinking about his or her practice. This may be stimulated by: 

• practice in their work; 

• a customer/client query;  

• a change in policy; 

• a training event; 

• a discussion with a colleague or group of colleagues; 

• changes in work practice and / or responsibilities; 

• a project; 

• something they have read etc. 

They go to their PLME blog area and write their ideas around this. They choose either a prestructured 
(xml) template or a free text template. They may choose to add photographs and audio. They may add 
links to external web sites. They add (free choice) words to their blog entry (tags) and choose from a 
series of common categories. They choose whether to keep the post private for themselves, share with a 
group or share with everyone else in the organisation. 

5.5.2 UC V.2: Reflecting on aggregated personal experience 

A PLME module provides a cloud of topics weighted with a factor describing the amount of user 
experience with this topic. The calculation for this factor of experience is based on several knowledge 
sources of the user (e-mail, chat, local repository, etc.). It helps the learner to reflect on own competences 
and to realise lacks of knowledge. 

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

Sally searches for stability and continuity and thus likes to find collected artefacts in the same position 
that she arranged them. She hates non-documented changes, so the documentation should show evidence 
and trustability. She marks wrong info to prevent wrong info to be reused. 

 

5.6 Area VI: Creating a learning environment 

The use case in this area does not directly relate to one of the knowledge instantiations. This area refers to 
the claim how a PLME is built and structured and how it is presented to the user. The criteria proposed is 
that the PLME as a medium for supporting learning and the knowledge maturing integrated in the work 
environment has to fulfil some characteristics in order to lower barriers for users and improve its qualities 
for learning support. This includes on the one hand all aspects, which can be composed under the 



  

buzzword usability and on the other hand the aspects that are relevant for presenting information with 
regard to common criteria for learning environments, for example the “Dual Coding Theory”. 

5.6.1 UC VI.1: Configuring a PLME 

Different users will have different requirements for their PLME. This will be dependent on: 

1. Their work role and tasks 

2. Their confidence and preferences in using technology 

3. Their role in creating and consuming information and knowledge  

4. Their location and access to technologies 

5. Their networks and groups 

Freefolio widgets provide a way for users to configure their own personalised PLME and to add to and 
reconfigure the PLME in accordance with needs. The development of the PLME may be seen as an 
outcome of knowledge maturing in itself. 

The system also provides for ease of use in developing and integrating further services and functionality 
as it becomes available and provides for interoperability between different applications and services. 

5.7 Conclusions 

This section described 20 use cases that define the scope of the PLME. They provide the basis for the 
identification of the PLME requirements (see next section). Further the use cases are retained throughout 
the software development life-cycle. They will allow for the transition from systems analysis to technical 
realisation through their elaboration (e.g. with technical details and service descriptions). Therefore 
software development can proceed through elaborating these Use Cases, and typically without the need to 
introduce many additional forms of documentation or representation. 

Another important outcome of this section is the identification of the learning and maturing areas in 
which the use cases are organized. This organization will also be applied to structure the requirements and 
services in chapter 6 and 7. 

 



   

6 Requirements 
In the following, we will present the requirements for the PLME services (see chapter 7). The 
requirements were derived from three input sources: As documented in detail in D6.1, data and feedback 
were collected in the design and ethnographic studies and then developed into use cases which were in 
turn consolidated into user requirements. Besides the use cases, we also considered design study specific 
feedback and general preconditions from the ethnographic study as input for requirement specification. 
These preconditions refer to constraints and guidelines of the ethnographically studied partners and 
include beside others the way managing their content and which possibilities are given to establish 
communication ways. For example, one partner forbids the use of the communication tool Skype another 
one  has a restrictive hierarchy for organising their files. These conditions can be found in Appendix C 

 

6.1 Consolidated Requirements from uses cases, design studies and ethnographic 
studies 

In the following, we will present requirements for the services (presented below in chapter 7) derived 
from the use cases, design and ethnographic studies and grouped into the six areas of learning and 
knowledge maturing.  

Consequently, the requirements presented in this section are more granular concerning the challenges the 
PLME has to face but combinations of subsets of them can fulfil the use cases and the higher level 
demands extracted from the ethnographic studies and design studies. Concerning the knowledge maturing 
model these requirements can be related in more detail to the maturing of the knowledge instantiations on 
the different perspectives. As maturing underlies a factor of time and (as described in the model) not only 
one of the instantiations matures at a certain period of time, the support of maturing of one instantiation 
can be described with the help of the requirements concerning only a part of a longer knowledge maturing 
process embedded in for example a learning process. Thus, the contribution of the several areas to the 
knowledge maturing process can be summarised as follows. 

Area I focuses on the reception of artefacts and exploring them in order to foster individual learning (i.e., 
development of cognifacts) by getting an overview where to find something and which relation exists 
between artefacts and its authors. Area II primarily addresses cognifacts and sociofacts, where cognifacts 
are addressed in the kind of knowing who can provide information and sociofacts by providing the medial 
qualities of have instant access to (a-/synchronous) communication channels to persons, which can help 
the learner in the specific situation and affects the community- and organisationally-oriented perspective. 
Bringing the development of changes, especially changes to artefacts or sociofacts of the community and 
organisation into the focus of the learner helps supporting the maturing process of all instantiations on an 
individually-oriented perspective as the learner is activated to react on the meanings and consequences of 
such changes. In some cases this might also affect the other perspectives and can result in new artefacts 
(e.g. emails) or sociofacts (e.g. a process could be instantiated). Area IV is then aiming at supporting the 
creation, refinement and structuring artefacts. According to the knowledge maturing model, the 
externalisation of artefacts goes along with a de-contextualisation process, so that a PLME challenges at 
providing the created artefacts to a proper audience and including metadata to provide a rich picture of the 
artefacts content and meaning for outstanding persons (e.g. quality rating). This can be enhanced (and is 
often task-dependent given) by providing functionalities for collaboratively creating artefacts. 
Nevertheless, the creation of artefacts and structure , for example an ontology (see SOBOLEO DS), needs 
to be improved with functionalities or at least awareness for (collaboratively) reflecting the externalised 
knowledge. This aspect is challenged by Area V and affects the maturing of cognifacts on all 
perspectives. The last one, Area VI, describes (compared to the use case areas) aspects of creating and 
providing a medium which serves for most possibly effective learning  and working and how barriers of 
usage can be overcome and thus affects all knowledge instantiations on all perspectives indirectly. 

The use cases are referenced via their project wide use case number, e.g. UC II.1 relates to the use case 
Finding People, and the design studies via their project-wide design study number, e.g. DS 3 relates to 



  

Interacting Widgets. The general preconditions from ethnographic studies are referenced via 
ES.X.Y.ZZZ, where X stands for the constraints table number, Y for the row number in the table, and 
ZZZ for the MATURE partner who conducted the corresponding ethnographic study, e.g. ES.I.1.UIBK 
relates to the content management table, first entry of the UIBK study: “list of existing content”.  

Please note that a project-wide summary of requirements is contained in D6.1. Here, we present a version 
with requirements that are specifically tailored to the personal and community level (i.e. targeted for the 
purpose of defining PLME services). 

6.1.1 Area I: Learning by searching for and exploring artefacts for the task at hand  

One of the primary ways to navigate a datastore of the scale required by MATURE knowledge 
repositories is not to navigate it at all: Let the system do it for you. Knowledge should be easily and 
thoroughly searchable so that any required bit of information can be found quickly and without having to 
maintain huge directories and hierarchies of content. Of course directories should still be available, but 
rather on a personal scale for user's individual needs. Area I requirements deal with making content 
searchable and accessible, and structuring an individual users’ access to it. 

 

Code Name Description Source 
PR I.1   Artefact‐Creator 

Linkage  
A list of knowledge artefacts which have been found by 
a search module should be presented in combination 
with the creator of this artefact. Moreover, getting in 
contact with the author is also necessary to support 
and increase the efficiency of learning.  

UC I.3  
DS 3 
ES.UIBK.3.1 

PR I.2  Context 
dependend 
artefact search  

The user needs a possibility for searching artefacts 
related to his current task or workflow in the 
organisation‐wide knowledge base. This includes also 
the possibility for having access to the artefacts that 
has been found (e.g. download, read, and change).  

UC II.1 partly, 
UC V.5  
DS 2 

PR I.3  Community 
member 
awareness  

The user should have the possibility to access contact 
information of co‐worker and community members. 
This functionality should not be separately presented 
from the standard artefact‐search.  

UC I.3  
UC II.1 

PR I.4  Search for and 
access 
information and 
knowledge 
artefacts  

Searching for and finding relevant information and 
knowledge artefacts including papers, documents and 
reports, comments and discussions and community 
spaces, blogs and projects, multimedia materials and 
formal learning materials.  
Ability to search within artefacts – e.g. audio would be 
useful.  
Ability to bookmark, tag and classify artefacts and 
materials within personalised taxonomic structures 
through the adding of user defined metadata.  

UC I.1  
UC 1II.1  
UC III.3  
UC IV.4  
UC VI.6  
UV VI.8  
UC V.4  
DS 2 

PR I.5  Annotation‐based 
Query Ranking 

Ranking in a search results list should depend on where 
a certain query word would be contained. Explicitly 
annotated materials should be ranked higher than 
material where the term occurs in the text. 

UC I.1 
DS 6 

Table 7: Requirements regarding learning by searching for and exploring artefacts for the task at 
hand 



   

6.1.2 Area II: Learning by finding and communicating with people  

Much like Area I, Area II is concerned with making the maturing environment accessible. Where Area I 
deals with artefacts and knowledge, Area II deals with people. Persons should be just as easily findable as 
documents via various models reflecting real-world circumstances, as well as quick searches and fast 
access to experts. Unlike documents, privacy concerns usually preclude immediate, full access to a 
person. This has to be managed as well. Lastly, the communication between persons itself needs to be 
enabled and supported by the architecture. 
 

Code Name Description Source 
PR II.1   Social Network 

Visualisation  
The user should be provided with a context dependent 
visualisation of the social network of his community 
which shows who currently works on a similar topic 
than himself and who might have experience in this 
topic in general  

UC II.1  
DS 3 

PR II.2   Find relevant 
people/experts  

The system provides a people search and explore 
interface, e.g. integrated into the social network 
visualisation. With this, the user should be able to find 
persons for certain topics, e.g. who can help him in 
solving a problem or task, within his personal and 
organizational social network. The user can individually 
define search and filter parameters such as social 
proximity, current availability, level of expertise, or 
data sources for expertise aggregation (e.g. including 
user activities or only explicitly mentioned 
competencies). The system should further provide the 
user filter, refinement, or relaxation options, detailed 
information about a person on demand, and 
possibilities to contact a person. Supporting this, a 
PLME should allow users to develop and manage their 
own profile and online identity. 

UC II.1  
DS 3 
ES.UIBK.2.x 
ES.CIMNE.2.x 

PR II.3   Expertise 
aggregation 

The system should aggregate a person's expertise from 
different sources, e.g. explicit competencies, user 
activities, ratings/tags assigned by other people etc. 

UC II.1 

PR II.4   Transparency of 
system results 

Results provided by the system should be transparent 
and traceable for the users, e.g. on which basis a 
person is recommended as expert 

UC II.1 



  

PR II.5  Maturing 
artefacts through 
dialogues 

The user should be able to start discussions with other 
users, e.g. because he is not sure about structuring or 
refining artefacts. The systems should provide 
potential discussion partners, e.g. people of previous 
related dialogues, people related to the artefact 
through their user activity, or people from the personal 
social network, with whom to start a dialogue. 
The system supports the users with dialogue 
structuring functionalities and attaches the dialogue to 
the related artefacts. At the end a record of the 
dialogue along with the related artefacts and agreed 
actions should be provided for later recall. The system 
should also provide support for implementing the 
agreed decisions. 

UC II.6 
DS 2 

PR II.6  Tagging people   A user can handle the persons' profiles like artefacts 
and (individually) annotate and structure them based 
on a competence ontology which is adaptable to the 
user's needs. The UI has to provide the possibility to 
attach the information to organisational wide available 
user profiles as well as to user profiles outside the 
organisation, e.g. a person's personal website.    

UC II.2 
ES.CIMNE.5.4 

PR II.7  Maintaining own 
profile 

a user can maintain and modify his own profile. He can 
tag himself and decide which information (also 
assigned by others) are publicly visible and which not. 

UC II.1 
UC II.2 

PR II.9  Video, audio and 
text  

The PLME should support communication through 
audio, video and text. This could be through the 
incorporation of different social software tools  

UC IV.7  

PR II.10  Microblogging   The rapid development of microblogging services offers 
a potentially powerful means of communication. This 
should be incorporated in a PLME. Organisational 
policies and privacy considerations may require closed 
systems.  

UC II.3  
DS 3 

PR II.11  Forming groups   A PLME should allow the easy creation and 
development of groups and networks. Discussions 
should be enabled from within the PLME.  

UC II.4  
DS 4 

PR II.12  Discussion forums  More lightweight and interactive collaboration tools 
should be included. A lot of technical knowledge 
around problems and their solutions is currently 
exchanged through discussion forums. 

DS 6 
DS 4 
ES.UIBK.3.5 
ES.CIMNE.3.5 

Table 8: Requirements regarding learning by finding and communicating with people 

6.1.3 Area III: Becoming aware of developments and changes 

Users generally cannot expect to be able to keep track of everything that happens in the system and is 
related to their work. After a reasonable scale has been reached, there is simply too much information that 
changes all the time. A supportive means of detecting and making sense of important changes is required, 
prompting users to act on new knowledge and stimulating maturing processes. Additionally, the daily 
flow of changes can generate valuable metadata about the knowledge artefacts themselves and should be 
processed. 

 



   

Code Name Description Source 
PR III.1  Change of 

artefact 
Awareness  

The user should be aware of changes that occur in 
artefacts that are relevant for him. This includes also 
the content and impact of these changes in order to 
support his workflows efficiently. The granularity of 
details should be adjustable.  

UC III.3  

PR III.3   Tracking   Many workflows will require tracking of projects, 
activities and people. A PLME should ideally provide 
easy to use tools for this, integrating organisational 
requirements.  

UC V.8  
ES.CIMNE.2.5 

Table 9: Requirements regarding becoming aware of developments and changes 

6.1.4 Area IV: Creating, refining, developing, aggregating, structuring, and sharing 
artefacts  

Area IV concerns itself with the main working aspects of knowledge maturation: making sense of the 
knowledge artefacts. To effectively understand and grow knowledge, it has to be carefully structured, 
described and made accessible, providing an objective means of assessing the current state of the process, 
as well as easing understanding of the artefacts themselves. Standardized metrics and information models 
are needed to describe gathered knowledge, and automated (pre-) processing should help reduce the 
workload for knowledge workers. 

Code Name Description Source 
PR IV.1  Rating of 

artefacts    
After having found a document by a search process 
(within the internal knowledge base or an external) 
the user should have the possibility to query a rating 
for the found artefacts and to rate it himself. 
Moreover, the rating should be influenced by the 
context of the user who rates the artefact so that a 
negative rating does not has a big impact on artefacts 
which has not been created for such a context.  

UC IV.6  

PR IV.2  Collecting & 
adding or linking 
artefacts for later 
retrieval 

The user ought to have the possibility to collect and 
add or link artefacts, e.g. bookmark web document, in 
an easy and task‐embedded way. 

UC IV.1 
DS 2 

PR IV.3  Annotating & 
structuring 
artefacts 

The user should be able to semantically annotate and 
structure interesting artefacts according to his 
preferences.    
While annotating an artefact, e.g. bookmarking a web 
document, the user should be provided with 
suggestions and awareness functionalities for already 
existing  knowledge base structure (vocabulary) 
elements, e.g. by auto completion support during the 
annotation process. The user should be free to 
annotate with any arbitrary term also not yet 
contained in the vocabulary. 

UC IV.1 
UC V.6  
DS 2 
ES.CIMNE.5.4 
ES.FHNW.3.3 

PR IV.4  Recording and 
sharing work 
experience  

A user should be supported in recording work‐related 
experience gained when executing a certain task. This 
includes the steps (subtasks) to be executed and the 

UC IV.5 



  

resources needed to fulfill the task, such as experts to 
ask and emails, documents or web pages to read. 
Furthermore, the user should be supported in 
abstracting re‐occurring tasks in a way that captures 
these resources in a more general way that is valid 
across various tasks of the same kind. Finally, the user 
needs to be enabled to share this recorded work 
experience with others who have to fulfill the same 
(kind of) tasks. 

PR IV.6  Manipulate, edit 
and repurpose  

Often, information and knowledge artefacts will be 
repurposed for reuse in different contexts. The PLME 
should support such manipulation and repurposing of 
objects. Artefacts are always created in a certain 
context and not always re‐usable or understandable 
outside that context. Users need to be supported in 
making sense of artefacts also outside their original 
context (namely in the context that they are currently 
working in)  
Support will be required in understanding IPR and 
copyright requirements.  

UC IV.2  
UC IV.4  
UC V.1  
UC V.2  
UC V.4  

PR IV.7  Annotating and 
commenting  

Annotating and commenting on other peoples work 
and ideas are a powerful tool for reflection and the 
development of ideas.  

UC IV.6  
UC V.1  
DS 4 

PR IV.9  Collaboratively 
working on a 
topic  

We need to enable users to jointly develop a topic of 
common interest  and projects through shared 
documents and artefacts  

UV IV.5  

PR 
IV.10 

Publishing   Users need easy to use tools for producing and 
publishing ideas and digital artefacts. These should 
include support for multimedia including audio and 
video. Ideally artefacts should be accessible through a 
variety of interfaces and devices including mobile 
devices as well as computers.  

UC IV.5  
UC IV.7  
UC IV.8  
UC V.1  
DS 4 

PR 
IV.11 

Presenting   We all have a need to present our ideas, learning and 
knowledge in different ways and for different 
purposes. It may be that we merely wish to present 
some work in progress for feedback from others. We 
may also wish to present parts of our work for a 
seminar or for a job application. A PLME could offer 
the functionality to select and summarise ideas and 
learning and develop a presentation in different 
formats according to need. Some forms of 
presentation may be unique instances – for example a 
presentation at a conference, others may be more 
recursive e.g a C.V. Tool also need to take into account 
that presentation may involve different media.  

UC IV.4  
UC IV.5  

PR 
IV.12 

Standards   The user should be able to export data from their 
PLME in standard formats allowing reuse on different 
systems. Wherever possible the PLME should conform 
to effective and appropriate   

UC IV.8  

Table 10: Requirements regarding creating, refining, developing, aggregating, structuring, and 
sharing artefacts 



   

6.1.5 Area V: Reflection and gardening  

Taking the abstraction one level higher than Area IV, Area V requirements describe the conditions 
necessary to support maintenance of the overall structure into which knowledge is sorted, as well as 
reflection upon processes that lead to knowledge maturation – generally, the system should not only be 
able to help with maturing knowledge, but also help mature the maturing process itself, as well as meta-
structuring. 

 

Code Name Description Source 
PR V.1  Semantic artefact 

arranging  
Collecting information from the web should be 
supported by the possibility to structure the 
information according to the users need. This could be 
provided in listings but also in forms of graphically 
attractive (for example small thumbs, previews) 
representations of the information. These ought to be 
arranged freely in order to yield in a graphical 
clustering of several topics.  

UC V.5  
ES.CIMNE.5.4 

PR V.2  Topic dependent 
experience 
visualisation  

The user gets visually presented his degree of 
experience in a certain topic in order to reflect the 
lessons learnt and to see where he has gaps. Therefore, 
the several knowledge bases the user works with have 
to be analysed according to the overall specific topic.   

UC V.2  
DS 4 
ES.UIBK.5.1 
ES.CIMNE.5.1 

PR V.4  Visualisation   Combine visualisations of structures and data with 
user‐friendly ways of changing these structures to 
support analysis and sense making  

UC V.2  
UC V.4  
DS 4 
ES.UPB.1.x 
ES.CIMNE.1.x 

PR V.5  Scaffolding   A PLME should offer structures for capturing learning 
and knowledge from both formal and informal learning 
opportunities and especially processes and outcomes 
of practice  

UC V.1  
UC V.2  
UC V.3  
DS 4 
ES.UPB.1.x 
ES.CIMNE.1.x 

PR V.6  Dissemination   Users need to be supported in sharing the results of 
their work towards those who may need them. This 
can be done.  

UC V.1  
DS 4 

PR V.7   Adapting 
vocabulary 

The user should have the possibility to adapt the 
vocabulary according to his needs, e.g. during the 
annotation process. The system should facilitate an 
easy adaption, e.g. by automatically categorizing and 
extending the vocabulary with new terms, by 
providing an easy‐to‐use interface for the manual 
adaption, or by suggesting adaptation possibilities.  

UC IV.1 
UC V.5 
DS 2 
ES.FHNW.3.4 

PR V.8  Planning   A PLME should provide tools and support for planning 
work and learning activities – both short and medium 
term.  

UC V.8 
ES.UIBK.5.2 
ES.CIMNE.5.2 

Table 11: Requirements regarding reflection and gardening 



  

6.1.6 Area VI: Creating a learning environment 

It is evident that the system needs to be accessible to end users at some point. Users, knowledge workers, 
and knowledge managers, need friendly and efficient interfaces to interact with the system in the course 
of their work. End-users should be individually and optimally supported by the system, meaning a 
balance between complexity and ease of use has to be found for each user. 

 

Code Name Description Source 

PRVI.1  PLME context 
profiles  

A framework providing widgets for instantiating 
different tools and services has to provide the possibility 
to select different context dependent profiles for 
bringing the most context relevant tools and services 
and information in the focus of the user.   

UC VI.1 

PRVI.2  Mobile devices  The PLME should support communication through 
mobile devices including advanced mobile phones.  

UC II.3 
UC II.5 
UC VI.1 

PRVI.3  Design and 
appearance  

A PLME should allow users to customise the 
appearance of their PLME both for engendering a sense 
of ownership and control and to allow for particular 
individual needs (e.g. large text).   

UC VI.1 
DS 4 
ES.UIBK.3.3 
ES.CIMNE.3.3 

PRVI.4  User interfaces  The provision of simple and easy to use user interfaces 
is critical in gaining acceptance and uptake of the 
PLME  

DS 4 
ES.FHNW.3.1 

PRVI.5 Single-Sign-On   The overall system should provide a single sign on 
mechanism (SSO) for every module the user needs to 
increase usability.   

ES.UIBK.4.1 
ES.UPB.3.1 

PRVI.6 PLME 
construction kit  

The user should be provided with a framework of tools 
which allows him to build his individual PLME from a 
construction kit of small tools and services. These tools 
and services should be available as widgets that can be 
run in a browser or on the desktop.  

UC VI.1 
DS 3 

PRV.7 Privacy and 
Access Rights 

Not everybody can edit, not everybody shall be able to 
view all documents. Especially in the case where 
different users from different companies are involved, 
ensuring appropriate access rights is critical to the 
success of the system. 

UC IV.7 
DS6 
ES.UIBK.4.2 

Table 12: Requirements regarding creating a learning environment 

 

6.2 Conclusion 

This section presented 42 technical requirements for a PLME. They were condensed from the use cases, 
design and ethnographic studies and organized into the six areas of learning and knowledge maturing. 
The identified requirements vary from widespread needs within several use cases (e.g. support for 
publishing ideas and artefacts)to very specific needs within only one use case (e.g. the provision of 
awareness for artefact changes).  

The requirements provide the basis for the specification of supporting services of the PLME in the 
following section.   

 



   

7 Services: 
The purpose of the services that are described in the following is to support people in engaging in 
knowledge maturing activities on a personal and community level. These services have been derived from 
the requirements as described in the previous section. Each service therefore contains references to the 
requirements it satisfies. 

As well as the use cases and requirements, the services are grouped into six classes according to the areas 
of learning and knowledge maturing: 

• Area I: services making artefacts universally searchable and accessible (while observing privacy 
and confidentiality) 

• Area II: services bringing people together, supporting discussions and contact management 
(including competences) 

• Area III: services extracting and providing meaningful data from changes 
• Area IV: services handling the meta-information creation and structuring aspects and providing 

means for artefact and user annotation and structure management 
• Areas V: services supporting structure gardening, reflection on own learning and interactions, and 

the passive competence assessment.  
• Area VI: For this area no services could be defined as it deals with the interface of the PLME 

services and the end-user. Therefore, the creation of the learning environment yields in a 
configuration platform and backend system that provides the ability to arrange the different media 
in an individualised way. 

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

As the following description is quite fine granular and technically, not all of the services influence the 
knowledge maturing directly, some are needed to provide the proper functionality by aggregation of 
services. Therefore, each area contains a short conclusion which Services directly serve for the mature of 
the certain knowledge instantiation. 

7.1 Area I: Learning by Searching for and Exploring Artefacts for the Task at Hand 

The services in this area aim to make content universally searchable and accessible (while observing 
privacy and confidentiality). While the user can search for knowledge artefacts, it is also essential to a 
workable PLME that favourite content can be quickly accessed, grouped, tagged, collected and rated. To 
this end, the services in this area provide bookmarking and collection features, enabling the user to 
customize their knowledge workspace. Some services here also handle access control. They are 
complemented by services from other areas, collectively forming a basis for privacy and security across 
the system. 

Service descriptions: 

• Search Service: Connects to other MATURE services via a collection of service interfaces and 
therefore searches for information of various databases. 

• Fulfils Requirements: 

• PR I.2: Context Dependent Artefact Search 

• PR I.3: Community Member Awareness 

• PR I.4: Search for and access information and knowledge artefacts 

• PR I.5: Annotation-based Query Ranking 

• PR II.2: Find relevant people/experts 

• PR II.5: Maturing artefacts through dialogues 



  

• PR IV.1: Rating of Artefacts 

• PR V.4: Visualization 

• Metadata Storage Service: Acts as a storage repository for general metadata information 
associated with knowledge objects stored in other services. 

• Fulfils Requirements: 

• PR I.1: Artefact-Creator Linkage 

• PR I.3: Community Member Awareness 

• PR I.4: Search for and access information and knowledge artefacts 

• PR I.5: Annotation-based Query Ranking 

• PR II.6: Tagging People 

• PR III.1: Change of Artefact Awareness 

• PR III.2: Ownership and Collaboration 

• PR IV.1: Rating of Artefacts 

• PR V.4: Visualization 

• PR V.6: Dissemination 

• PR V.7: Adapting Vocabulary 

• Knowledge Base Service: Artefact / document management, versioning and storage of pure files, 
documents and artefacts, most of the metadata capabilities outsourced to the Metadata Storage 
Service. 

• Fulfils Requirements:  

• PR I.2: Context Dependent Artefact Search 

• PR I.4: Search for and access information and knowledge artefacts 

• PR IV.2: Collecting & adding or linking artefacts for later retrieval 

• PR IV.11: Presenting 

• PR V.2: Topic Dependent Experience Visualization 

• PR V.6: Dissemination 

• Pervasive Permissions Database: Ubiquitously accessible database with graduated access 
permissions for the entire system to ensure privacy and confidentiality. 

• Fulfils Requirement: 

• PR II.7: Maintaining Own Profile 

• PR II.10: Microblogging 

• PR IV.8: Ownership and collaboration 

• PR VI.7: Privacy and Access Rights 

• Access Moderator: Watchdog / guard service that acts as an intermediary between a user and 
other users' data, relying on the Permissions Database or (optionally/possibly) smart heuristics. 

• Fulfils Requirement: 

• PRII.7: Maintaining Own Profile 

• PR II.10: Microblogging 

• PR IV.8: Ownership and collaboration 



   

• PR VI.7: Privacy and Access Rights 

• Knowledge Aggregation Service: Dispatches a search query to several subordinate search 
services and databases, aggregating the results into an easily comprehensible document. 

• Fulfils Requirement: 

• PR II.2: Find relevant people/experts 

• PR V.2: Topic Dependent Experience Visualization 

• PR V.4: Visualization 

• Search Persistence Service: Provides saved searches / smart folder functionality. 

• Fulfils Requirement: 

• PR II.2: Find relevant people/experts 

• Personal Collection and Bookmarking Service: Keeps track of a user's personal stash of 
documents and links, forming a part of this user's PLME. 

• Fulfils Requirement: 

• PR I.4: Search for and access information and knowledge artefacts 

• PR IV.2: Collecting & adding or linking artefacts for later retrieval 

• PR IV.3: Annotating & Structuring Artefacts 

• PR IV.4: Recording and sharing work experience 

• PR V.1: Semantic Artefact Arranging 

Most of the services mentioned above have small defined tasks and cannot support the knowledge 
maturing process as for example a metadata database serves for e.g. improving search quality it does not 
help the learner to gain more knowledge without a proper visualization or user interface. Regarding this 
criteria, only the Introduction Service and the Search Service help to foster the individually-oriented 
knowledge maturing as they provide access to artefacts and the connection between artefacts and persons. 

 

7.2 Area II: Learning by Finding and Communicating with People 

The services here cater to the social aspect of knowledge maturing, supporting collaborative efforts by 
human users to create and discuss artefacts. To this extent it is required that people of similar interests are 
brought together, by sharing of their contact data or by a search engine for knowledgeable discussion 
partners. This knowledgeable status, in turn, has to be assessed, requiring other services that manage and 
review the competence of individual users. 

Lastly, the knowledge-building discussion itself has to be supported, structured and recorded by the 
system so the maturing process can be reflected upon and made more efficient. 

Service descriptions: 

• Introduction Service: Introduces two users previously unknown to each other but connected 
through their organizational or social network, using a safe and moderated approach. 

▪ Fulfils Requirement:  

• PR I.1: Artefact-Creator Linkage 

• PR II.2: Find relevant people/experts 

• PR IV.8: Ownership and collaboration 

 



  

• Community Directory: Maintains and aggregates data about a user's social environment, i.e. 
voluntarily formed friendships and connections in the system (compare to organizationally 
mandated associations). 

▪ Fulfils Requirements: 

• PR I.3: Community Member Awareness 

• PR II.1: Social Network Visualisation 

• PR II.2: Find relevant people/experts 

• PR II.5: Maturing artefacts through dialogues 

• PR II.6: Tagging People 

• PR II.11: Forming Groups 

• PR III.2: Ownership and Collaboration 

• PR III.3: Tracking 

• PR IV.8: Ownership and collaboration 

• Contact Data Service: Information service dealing exclusively with users' real-world contact 
data, providing graduated and privacy-conscious sharing of contact information.  

• Fulfils Requirements: 

• PR I.1: Artefact-Creator Linkage 

• PR I.3: Community Member Awareness 

• PR II.2: Find relevant people/experts 

• Expert Finder: Uses information gathered from various other services to find an available expert 
on a specified field or topic. 

• Fulfils Requirement: 

• PR II.1: Social Network Visualisation 

• PR II.5: Maturing artefacts through dialogues 

• Social Network Analysis Service: Processing and analysis of network structures and graphs to 
support the management and understanding of social networks by the system. 

• Fulfils Requirement: 

• PR II.1: Social Network Visualisation 

• PR II.11: Forming Groups 

• People Annotation Service: Metadata- and ontology-based annotation service specifically 
engineered for individual users (internal and external contacts). 

• Fulfils Requirement: 

• PR II.6: Tagging People 

• PR II.7: Maintaining Own Profile 

• PR IV.7: Annotating and Commenting 

• PR V.2: Topic Dependent Experience Visualization 

• Maturing Dialogue Service: Aids maturing of artefacts via tracking and structuring discussions 
about them comprehensively. 



   

• Fulfils Requirement: 

• PR II.5: Maturing artefacts through dialogues 

• MATURE-enabled Communication Services: Mature-enabled versions of common place web 
communication platforms (forums, blogs, messengers, …)  

• Fulfils Requirements: 

• PR I.1: Artefact-Creator Linkage 

• PR II.5: Maturing artefacts through dialogues 

• PR II.9: Video, audio and text 

• PR II.10: Microblogging 

• PR II.11: Forming Groups 

• PR III.1: Change of Artefact Awareness 

• PR IV.7: Annotating and Commenting 

• PR V.5: Scaffolding 

• PR V.6: Dissemination 

In this area most of the services also foster the maturing of sociofacts and cognifacts on all perspectives 
as they provide access to the social network and can foster the communication and corporation. Only the  
Social Network Analysis Service is a service that not directly supports knowledge maturing at the user 
but is very important to realize for example visualizations to do so. 

7.3 Area III: Becoming Aware of Developments and Changes 

Knowledge changes all the time, but the time-based nature of knowledge maturing in itself can yield 
valuable results at no additional cost. As such, the services listed below are mostly working passively to 
extract meaningful data from everyday changes as the system is used. Users may want to benefit from this 
awareness as well, possibly setting up reminders when something in their field of work changes. 

Service descriptions: 

• Context Awareness Service: Userspace analysis to determine individual working contexts and 
problem sets for users in the system. 

• Fulfils Requirement: 

• PR I.2: Context Dependent Artefact Search 

• PR II.1: Social Network Visualisation 

• PR II.3: Expertise Aggregation 

• PR IV.1: Rating of Artefacts 

• PR V.2: Topic Dependent Experience Visualization 

• PR V.6: Manipulate, edit and repurpose 

• Change Awareness Service: Keeps track of changes happening in the system, integrating with 
the metatracking service, and notifies interested users via the Notification Service. 

• Fulfils Requirement: 

• PR II.3: Expertise Aggregation 

• PR III.1: Change of Artefact Awareness 

• PR III.2: Ownership and Collaboration 



  

• Diff Service: Automatically determines what has changed between two versions of an artefact 
and tries to evaluate this change in the context of knowledge maturation. 

• Fulfils Requirements: 

• PR III.1: Change of Artefact Awareness 

• Notification Service: Uses one or more of the communication methods available to the system to 
inform an user of events. 

• Fulfils Requirement: 

• PR III.1: Change of Artefact Awareness 

As proposed before, the awareness of developments and changes supports the concurrent and informal 
learning by bringing them into the focus of the learner. As these are mostly technical services in this area 
only the Notification Service directly supports the user. The other ones serving for improving creation of 
cognifacts indirectly. 

7.4 Area IV: Creating, Refining, Developing, Aggregating, Structuring, and Sharing 
Artefacts 

This area generally handles the meta-information structuring aspect of the knowledge maturing system. 
The available metadata has to be carefully groomed and structured if any meaning is to be extracted from 
it. To that end, the services provide means to annotate and remark on artefacts and other users, as well as 
their interactions. Hierarchy and structure management is also performed here, with special regard to the 
organizational and social networks of the users and the ontological structure of knowledge artefacts. 

Service descriptions: 

• Annotation Service: Metadata- and ontology-based service geared specifically towards 
annotation of knowledge artefacts. 

• Fulfils Requirement: 

• PR III.1: Change of Artefact Awareness 

• PR IV.1: Rating of Artefacts 

• PR IV.3: Annotating & Structuring Artefacts 

• PR IV.7: Annotating and Commenting 

• PR V.7: Adapting Vocabulary 

• User Directory / Organisation Topology Service: Directory of 'full' users of the system, also 
providing support for the organisational structure MATURE is running in, optionally integrating 
with external services (LDAP, etc.). 

• Fulfils Requirements: 

• PR I.1: Artefact-Creator Linkage 

• PR I.3: Community Member Awareness 

• PR II.2: Find relevant people/experts 

• PR II.6: Tagging People 

• PR II.7: Maintaining Own Profile 

• PR II.10: Microblogging 

• PR II.11: Forming Groups 

• PR III.2: Ownership and Collaboration 

• PR III.3: Tracking 



   

• PR IV.8: Ownership and Collaboration 

• Organisational Entity and Workflow Directory: Directory of entities that are neither wholly 
personal or artefact-related, such as company activities or project groups. 

• Fulfils Requirements: 

• PR II.11: Forming Groups 

• PR III.3: Tracking 

• PR V.8: Planning 

• Ontology Service: Provides assistance with extending, grooming and navigating an ontology. 

• Fulfils Requirements: 

• PR II.6: Tagging People 

• PR II.7: Maintaining Own Profile 

• PR IV.3: Annotating & Structuring Artefacts 

• PR V.1: Semantic Artefact Arranging 

• PR V.4: Visualization 

• PR V.6: Dissemination 

• PR V.7: Adapting Vocabulary 

• Collaboration Mapper: Maps user interaction with a knowledge artefact over time and 
generates a collaboration profile. 

• Fulfils Requirement: 

• PR III.2: Ownership and Collaboration 

• Context-Independent Artefact Assistant Service: Aids knowledge workers with forming 
relations from an artefact to its context or making an artefact independent of its context, enabling 
transplantation of artefacts from one context to another. 

• Fulfils Requirement: 

• PR IV.6: Manipulate, edit and repurpose 

• Media File Analysis and Extraction Service: Generates usable metadata from audio or video 
files so they can be better processed by other services. 

• Fulfils Requirements: 

• PR I.4: Search for and access information and knowledge artefacts 

• PR II.9: Video, audio and text 

• PR IV.10: Publishing 

• Automatic Metadata Translator: Translates on-the-fly between various standards of metadata 
description. 

• Fulfils Requirement: 

• PR IV.10: Publishing 

• PR IV.11: Presenting 

• PR IV.12: Standards 

• PR V.6: Dissemination 

These artefact oriented services comprise mainly collaborative services and enhance the maturing of the 
knowledge instantiations on the community-oriented and organisationally-oriented perspective. 



  

Especially the access to collaboratively created artefacts and the collaborative creation of metadata aims 
at defining structures and fosters not only the artefact- but also sociofact maturing. 

 

7.5 Area V: Reflection and Gardening 

Tying in with Area IV, this area includes the human-assisted side of structuring knowledge, allowing 
users to structure knowledge in their own personal perspective and sharing this structure publicly. People 
using the system also reflect on their interaction with it and document it, providing new insights on one 
hand and help to beginners on the other. 

To qualify user-created structures and documentation, their competence on various topics is passively 
assessed and used to guide interpretation of their work. 

Service descriptions: 

• Rating Service: Lets users rate and appraise artefacts, storing and aggregating these opinions in 
the metadata and making them available to everybody. 

• Fulfils Requirement: 

• PR II.3: Expertise Aggregation 

• PR IV.1: Rating of Artefacts 

• PR IV.7: Annotating and Commenting 

• Competence Management and Assessment Service: Passively tracks user's interaction with the 
system and the valuation of their generated knowledge artefacts, creating a competence profile, 
distributed by topic, over time. 

• Fulfils Requirement: 

• PR II.1: Social Network Visualisation 

• PR II.2: Expertise Aggregation 

• PR V.2: Topic Dependent Experience Visualization 

• PR V.5: Scaffolding 

• Structure Gardening Service: Ties in with the Ontology Service to prune and extend topical 
structures. 

• Fulfils Requirement: 

• PR II.6: Tagging People 

• PR IV.3: Annotating & Structuring Artefacts 

• PR V.4: Visualization 

• Profile Maintenance Service: Lets users manage a personal profile of themselves and helps with 
making it available to the public, graduated by access level. 

• Fulfils Requirement: 

• PR II.3: Expertise Aggregation 

• PR II.6: Tagging People 

• PR II.7: Maintaining Own Profile 



   

 

• MATURE-enabled Documentation Service: Repository for text-based documentation of 
knowledge work, itself Mature-enabled to enable reflection on processes. 

• Fulfils Requirement: 

• PR IV.4: Recording and sharing work experience 

• PR IV.11: Presenting 

• PR V.5: Scaffolding 

• PR V6: Dissemination 

The reflection and gardening services of this area all aim at supporting the maturing of cognifacts on all 
perspectives, except Competence Management and Assessment Service that serves not directly for it but 
strongly supports the proper representation for the learner. All of them aim at supporting the learner in 
dealing with information and for example creating documents being self-reflective concerning the 
content. Moreover, the collaboratively creation of ontologies for example helps in becoming aware of 
underlying knowledge structures and therefore not only helps in tasks of information retrieval. 

 

7.6 Area VI: Creating a Learning Environment 

As mentioned above, the Area VI implementations mainly deal with the user interface and the overall 
usability and the kind of presentation of knowledge assets. Therefore, services cannot be described here to 
support the knowledge maturing actively. Moreover, this area cannot be divided into several services as it 
aims at the interface between the user and the services described in the areas above. 

Nevertheless, based on Design Study DS 3 a framework will be developed that allows the user to generate 
her or his own environment encompassing the content she or he wants to have included, the medium in 
which the content is presented (for example Web Browser) and the degree of interdependency between 
the several media. In order to realise this, a specification for the widget communication will be developed 
and implemented in a more sophisticated widget server based on the results of the Design Study. 

 



  

8 Outlook 
Regarding year two activities in work package 2, we have been developing a number of concrete plans 
within the consortium. In general, we will set up a tool wrapper infrastructure for the PLME that enfolds 
the loose coupling of tools that are part of work processes (T2.2). The second issue is the development of 
first prototypes of services and tools that support a personal and visualized view of a user on contents, 
processes and structures within the knowledge maturing context (T2.3). 

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.  

As outlined in D6.1, the requirement definition process is not finalised in M12. For this deliverable 
(similar to D3.1), 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. 

In order to prioritise the development of services and tools, we will identify the most important use cases 
and requirements – from a personal 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 Personal Learning and Maturing Environment. A very 
close look will also be taken at any overlap (in terms of requirements and services) and interfaces 
between OLME and PLME 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 Freefolio PLME and Interacting Widgets 

The initial trials of Freefolio are being re-evaluated to further examine how the needs of particular user 
groups can best be met.   

Freefolio is one of a number of frameworks which promise to provide flexibility and the incorporation of 
widget technologies to allow access to different functionality and applications required in a Personal 
Learning and Maturing environment. Moreover, the functionality will be improved and synergy effects of 
existing widgets fostered by setting up on the Widget Server developed in DS 3 that allows widgets to 
communicate and exchange data. 

 



   

8.1.2 Interacting Widgets Version 2 

Based on the experiences with the proof of concept development of the Interacting Widgets we will build 
a second prototype. One important issue we want to tackle in its further development is to improve 
robustness and scalability. For the second prototype, we further want to extend basic functionalities, e.g. 
user management, in order to fulfill the identified requirements. Regarding the requirements, we will 
upgrade to a full-fledged widget framework that allows its users to configuring their PLME on their own 
according to their needs. This also includes supporting the integration of desktop applications that users 
are already using. It is intended to present and discuss the Interacting Widgets v2 – Freefolio Integration 
with the application partners. 

8.1.3 Dialogue Games for Ontology Maturing 

Based on the design study, next steps include a closer integration of the dialogues with the ontology 
elements in SOBOLEO. This is providing functionalities to start dialogues at various points within 
SOBOLEO, e.g. right click on a concept in order to start a dialogue about this specific concept, and to 
store this linkage together with the performed dialogue as documentation. Another step is to test the 
mashup with end users in different scenarios in order to refine the predefined Moves and Openers and 
thus improve maturing support. This related especially to the critical and discursive one.  

Different scenarios further include the need to ‘go mobile’ and to investigate the implications this has for 
context. So we want to conceive interpersonal activities such as a community interacting (via InterLoc) to 
refine ontology concepts and relationships (in SOBOLEO) as activities within context-sensitive mobile 
learning scenarios. 
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Appendix A: Application Partner Scenarios 
Connexions Kent Scenario 

Context in which scenario is played out 

The County of Kent is located in the South East of England:   

   

 
Figure 8: Map of the United Kingdom 

 

 
Figure 9: Map of South East (NUTS 3 Areas) and Kent with major towns highlighted 

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.  See: 



  

(http://www.connexionskentandmedway.co.uk/pages/about/about.aspx).  

Further information about population of Kent, education and employment trends, can be found at:  

http://www.guidance-research.org/future-trends/regions/south-east/kent-medway  

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. Personal Advisers 
can help young people with all sorts of issues such as jobs, training, housing, money, relationships and 
health.  The service offered is not restricted to careers and learning. Personal Advisers can help young 
people with all sorts of issues such as jobs, training, housing, money, relationships and health.  

Description of the role of Personal Advisers in Connexions Kent  

Personal Advisers (P.A.s) help thousands of young people each year from across the County of Kent in 
the south of England. From initial advice and information to more substantial one-to-one support, 
Personal Advisers support young people on a number of issues including education, careers, health, 
leisure, money and benefits, development and much more. They come from a variety of backgrounds 
such as careers advice and guidance, youth work, health and social care, youth justice and education.  

The Connexions Kent website indicates that Personal Advisers: ‘…will listen to you, whatever you want 
to say and you can talk to them in confidence – nothing will be passed on to anyone else without your 
permission’. The only exception is when young people are in situations of potential danger, and safety is a 
concern.  

Scenario 

The Personal Adviser (P.A.) at the centre of this fictional scenario is recently qualified and new to this 
region of the country.  He works in a school that is located near Sittingbourne (see page 1, above, for 
location).  The young person featuring in this scenario is one of many young people who have been 
referred to the P.A. by the careers co-ordinator in the school that the young person attends.  She has been 
referred for a one-to-one interview.  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, beyond the 
compulsory school leaving certificate (General Certificate in Secondary Education), usually taken at age 
16.  She tells the P.A. that she wants to go into the construction industry, to train to become a plumber.  
Her dad has told her that plumbers get paid lots of money and she wants to do a job that is practical.   

Stages in the Process of Knowledge Maturing 

Phase 1: Aggregation and Scaffold 

In order to respond to the specific query about plumbing as a potential job prospect for the future for this 
young person, the P.A. needs to identify relevant sources of labour market information (LMI).  Given that 
this particular P.A. is recently qualified and new to the area, this might include, for example:  

• A description of the job of a plumber;  

• Detailed information about the requirements (both qualifications and/or experience) for entry to 
the job of plumbing;  

• Information about relevant training courses to which the young person could apply in the region;  

• Information about the workforce share of women in the construction industry in the UK;  

• Labour market predictions about labour demand for plumbers over the 2 or 3 years in the region;  

• Rates of pay for qualified plumbers.  

During this process of search (which might involve sources as disparate as the use of the internet, 
documents, other media or professional colleagues), the P.A. will (ideally) apply criteria to enable them to 
select sources of labour market information (LMI) that are reliable, valid and manageable.   

http://www.connexionskentandmedway.co.uk/pages/about/about.aspx�
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Second, the PA will need to aggregate the results of their various searches – bringing the LMI together in 
a meaningful way.  For example, there may be two or three sources of information which relate 
specifically to entry requirements for plumbing, perhaps in different parts of the country or with different 
companies.  Information from some sources may even contradict that from others and any differences will 
need to be resolved or presented in a way that helps the young person to understand their options (and 
issues related to risk and uncertainty).   

   

Third, there will be a learning process during which new knowledge about plumbing learned by the P.A. 
as a result of these searches will be integrated with their existing knowledge of plumbing.  This may 
require the accommodation of new perspectives.  For example, the P.A. may learn from other P.A.s 
working in their office how two local employers have been recruiting experienced and qualified plumbers 
from Eastern Europe.  This new learning about the current vacancy situation in the locality will need to be 
accommodated within the framework of existing knowledge about the demand for plumbers both 
regionally and nationally.  The P.A. may conclude that the availability of qualified and experienced adult 
workers from abroad and the willingness of local employers to use this source of labour may have 
implications for the availability of apprenticeships and job vacancies for young people in the locality in 
the future.  

Phase 2: Manipulate 

Having identified valid and reliable sources of information and started to make sense of (that is, 
interpreting) the data, a further phase of organising, or rearranging, data may follow.  The P.A. may well, 
for example, wish to develop and expand this new knowledge for use in the future with other young 
people, at different stages of transition, with different needs.  For example, they may wish to integrate the 
new knowledge about construction with other knowledge (previously acquired) about similar 
occupational roles in other occupational sectors (e.g. motor mechanic).  This knowledge could also be 
used to support learning about the new vocational Diploma lines being offered in the County from 
September, 2008 (the introduction of these Diplomas represents a major overhaul of 14 – 19 education 
and training and young people, so parents may know even less than normal about possible options 
available to their children).  

Phase 3: Analyze 

The P.A. may subsequently wish to expand their newly acquired knowledge about plumbing with other 
sources of LMI about the construction industry in the local area for different purposes.  So, they may 
wish, for example, to integrate their new knowledge into a group work presentation to Diploma students 
in Construction).  For this, a process of analysis is needed during which the P.A. discusses the 
requirements for such a session with the relevant tutor on the Diploma course, during which he 
consolidates his own learning about the construction industry with that of the Diploma tutor.  This 
process of peer discussion may well include discussion with other P.A.s involved in similar activities 
across the county of Kent.  

Phase 4: Store 

Connexions Kent employs LMI specialists (Employment Liaison Consultants) with more extensive and 
expansive knowledge of employment and training opportunities in the region.  The P.A. may, therefore, 
decide to share their new knowledge about the employment practices of a local employer with this 
specialist, so that it will be both stored in a robust system and be disseminated more widely to other P.A.s 
across the County.  Additionally, the PA may also wish to store the newly researched information in the 
school in which they took the original referral from the young person interested in plumbing, in an 
accessible form – so that it can be accessed by other young people interested in plumbing.  

Phase 5: Reflect 

As part of their professional role, P.A.s will routinely reflect on their learning so that they can improve 
their own performance, with the overall aim of improving the services offered to their clients.  These 
processes of reflection are likely to relate to an established (or even newly stimulated) interest in 
employment opportunities in construction in the local area in which they operate.  This will typically 



  

involve questioning and seeking clarification around some aspects of plumbing in particular, and 
construction in general.  This may subsequently result in further research and consolidation of new 
knowledge into, for example, a written resource to make available to schools and/or students in the 
locality (even on a County wide basis).  

Phase 6: Present 

In this particular scenario, the target for the presentation of the new knowledge about construction will be 
the young person who is the subject of the original referral.  The P.A. will need to make professional 
judgements about the form and manner in which the newly acquired intelligence about the prospects for 
apprenticeships in plumbing in the locality will be conveyed, together with actual pay rates and prospects 
for employment.  

Phase 7: Represent 

A more sophisticated mediation of the newly acquired knowledge may be produced, subsequently, for 
different purposes: for example, in the development of an information sheet for parents showing different 
possible learning and development pathways for young people leaving school at 16. 

Phase 8: Share 

This phase of knowledge maturing will depend on the precise circumstances of the context in which the 
P.A. is operating.  For example, they may have the opportunity to share their emerging understanding, or 
particular knowledge, with other P.A.s, senior managers within Connexions Kent, teachers and tutors 
across various organisations, plus labour market specialists within Connexions Kent. 

Phase 9: Network with Other People 

Finally, networking will be a key challenge.  In contexts where there is an increased awareness of the 
importance of LMI for the guidance process, together with support from the management to engage in a 
systematic dissemination of new knowledge, this should occur on a systematic basis.  Where this is not 
occurring formally, it may well be occurring in ways that are more serendipitous and ad hoc (for example, 
over lunch or a coffee break).  



   

Careers Scotland Scenario 

Context in which scenario is played out 

Scotland is one of the four countries that comprise the United Kingdom. 

 

 
Figure 10: Map of the United Kingdom 

   

Figure 11: Map of Scotland 

The focus of this MATURE scenario is Careers Scotland, which is part of Skills Development Scotland, 
Scotland’s new skills body. 

 

 



  

Skills Development Scotland  

Its aims are to:  

• be a catalyst for real and positive change in Scotland’s skills 

• performance 

• help individuals realise their full potential 

• help employers be more successful through skills development, and 

• work in meaningful partnership to enhance Scotland’s sustainable economic development.  

   

The objectives of Skills Development Scotland are to:  

• promote the availability of access to and create demand for, relevant, high quality and innovative 
learning and skills development for the Scottish population; 

• advance education and skills development and the promotion of lifelong learning and skills 
development amongst individuals and businesses; 

• provide information, advice and guidance, including guidance relating to career and learning 
choices, to people of all ages; 

• provide support and funding to individuals for learning and skills development; 

• advance and provide training programmes to build employability skills and to provide 
information and support to employers to develop the skills of employees; 

• promote and facilitate local lifelong learning opportunities and the local development of skills; 

• foster collaborative partnerships in lifelong learning and skills development; 

• promote and deliver equality of access and opportunity in service delivery and the wider lifelong 
learning landscape  

To find out more about Careers Development Scotland, go to:  

http://www.careers-scotland.org.uk/AboutCS/AboutSDS.asp  

 

Careers Scotland 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.  

To find out more about Careers Scotland, go to:  

http://www.careers-scotland.org.uk/AboutCS/WhatWeDo/WhatWeDo.asp  

http://www.careers-scotland.org.uk/AboutCS/AboutSDS.asp�
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Scenario 

Careers Scotland employs over one thousand employees, performing various functions at different levels.  
A breakdown of the number and proportions of employees and their occupational roles within the 
organisation can be found in the table and chart below:  

 

Customer Facing - By Job Type  Total (Full Time Equivalent) 

Careers Adviser*  482.9 

Enterprise in Education 
Adviser**   47.7  

Employability Adviser  185.6 

Key worker  109.5   

Team Leader  82   

Other Delivery Staff***    53.9 

Total Customer Facing  961.6 (91%) 

Management and Admin  91.2 (9%) 

Total Staff  1052.8 (100%) 

Table 13: Staff Resources and Distribution (February 2008) 

 

 
Figure 12: Graphic Staff resources and distribution (February 2008) 

 

There is a requirement for ICT support to support the organisation at a number of levels, detailed below:  



  

Information flow 

This relates to currently existing blockages in the flow of labour market information (LMI)[1] from 
sources to the individual career guidance practitioners.     

Labour market information is generally aggregated data collected at a regional, sectoral or national level.  
One potential challenge is the need to enhance such data and integrate it with local labour market 
intelligence[2].  Practitioners need to mediate and interpret labour market information for their customers 
routinely, as part of their practice – though many lack confidence and the skills..  For many customers, 
labour market information relating to the local area in which they live is often seen as the most relevant 
(that is, job vacancies and opportunities).  However, this local LMI often needs to be understood within a 
broader context of regional (and sometimes national) LMI.    

A good deal of relevant labour market information currently exists in disparate sources and at different 
levels (i.e. regional, national, and international). The challenge, therefore, is to aggregate these sources, 
making them more accessible to practitioners and in a timely way.  Making labour market information 
more accessible and more understandable for practitioners is likely to involve visualisation to aid its 
interpretation for customers.    

Effective practice  

As indicated above, Careers Scotland has different categories of operational staff, as follows:  

• Careers advisers; 

• Enterprise in Education Advisers (responsible for supporting career-related curriculum work in 
schools; 

• Employability Advisers (responsible for helping individuals to find and apply for jobs); and 

• Key Workers (responsible for working intensively with ‘at risk’ young people).  

   

Operational staff are supported by various managerial and administrative roles (see table and chart above) 
for a breakdown of different staff categories).     

The main target groups for the development of ICT systems to support the use of labour market 
information (LMI) under the MATURE project are careers advisers and the employability advisers. These 
practitioners routinely engage in ‘reflective practice’ to develop their competence – though in relation to 
their use of labour market information, this is not yet highly developed.     

Career decision-making is complex and involves a number of variables.  For example, individual factors 
like qualifications and abilities, personal finances, relationships, interests, values and attitudes play an 
important part.  Other social and contextual variables also have an impact on the way career pathways 
unfold (for example, gender, ethnicity, age, disability, etc.).  A key challenge is, therefore, to assist 
practitioners to interpret the significance of labour market information for particular customers in the 
specific context in which they are making their transitions.  Supporting careers advisers in developing the 
skills necessary to interpret and utilise LMI effectively is likely to include the use of on-line synchronous 
and asynchronous learning materials, together with the facilitation of peer group learning within an 
organisational learning environment.    

It should also be noted that within Careers Scotland, careers advisers are operating in a distributed 
geographical context that includes large rural areas.  ICT support is therefore required to:    

• Support reflective practice in the particular area of LMI on an individual basis 

• Share ideas and understandings with groups of peers 

• Create a facility to ask an ‘expert’ – someone in the organisation who has specialist knowledge. 

• Store knowledge, so that past experience can be drawn upon for use in the present, in a modified 
and adapted form.  



   

Organisational learning  

It would also seem that a need exists for ICT to support the development of an organisational learning 
culture around the effective use of LMI in practice.  Because of the geographical distances involved 
across Careers Scotland and the dispersed nature of the learning communities that comprise varied 
practitioner groups, this would need to be conceptualised as a requirement to support learning at a 
distance that was community based.  Two key challenges will be to develop ICT systems that facilitate:    

• The collection, storage and dissemination of good practice throughout the organisation at various 
levels.  (This raises the wider question of the criteria to be used to identify good practice and 
perhaps more crucially, who decides). 

• Motivating and supporting staff to engage with ICT systems for these particular purposes.  

Networking  

Finally, Careers Scotland operates as part of Skills Development Scotland, which comprises a network of 
organisations. Specifically, Skills Development Scotland brings together four partner organisations, with 
a shared vision, to drive forward real, positive and sustained change in Scotland’s skills performance.   

The partner organisations which form Skills Development Scotland are:    

• Careers Scotland; 

• Scottish University for Industry (i.e. learndirect Scotland; learndirect Scotland for business; ILA 
Scotland and The Big Plus); 

• key skills elements in Scottish Enterprise; and [3]* 

• key skills elements in Highlands & Islands Enterprise[4]. This includes the contract management 
responsibilities for procuring, monitoring and developing the national training programmes, 
namely Get Ready for Work Training for Work, Skill seekers and Modern Apprenticeships.  

All areas of these partner organisations need to be able to communicate and collaborate more effectively, 
to ensure effective use of LMI to support, information, advice and career guidance practice.  ICT support 
is required to facilitate this communication and collaboration.  

 



  

Structuralia Case Study A:  

PLME in the construction sector in Spain  

JJ is a young engineer, who works as responsible of civil works in a small construction company in 
Madrid. At the moment, he is in charge of coordinating a construction work of a new dam, which is 15 
Km away from the nearest city. Because this new dam is in fact a prototype (there are not two dams 
constructed with the same exact characteristics), he sometimes has to face some new problems in a way 
he never faced before. Some of these problems can be solved using his technical knowledge gained 
through his studies and professional expertise. Some others can be overcome with technical books, other 
colleagues’ help, etc. But to solve some of them it’s difficult for JJ to find a book or a technical paper 
related to it in the needed detail. 

To get the knowledge he will need to face certain problems that will occur during the construction of the 
dam, he would probably follow the following steps: 

1. First of all, JJ would ask the technical department at his company, in case it exists. He will ask 
them directly to solve the problem. He will probably not look for the knowledge needed to solve 
the problem but just for the solution. 

2. If nobody can solve the problem for JJ inside his company, then he will need to solve it by 
himself, so he will probably start looking for technical books, papers or any other reference 
already written relating to the subject (existing formal knowledge). We could assume that, as he 
work is away from the city, JJ will look for these sources in the Internet. He will probably search 
in some of the following resources: 

a) Professional Associations virtual libraries (if books are not available in digital files, then they 
need to be shipped). 

b) University virtual libraries (same). 

c) Specialized libraries (same). 

d) Other Internet resources he would know, such as searchers, encyclopedias, etc., specialized or 
not. 

e) He could also get into some specialized virtual communities, looking for references for some 
books or experts. 

3. If JJ can’t find the info he needs in any formal way, then he will need to find the informal 
knowledge by talking to an expert in that subject. First of all, he will probably ask for help to 
some of his professional colleagues, inside or outside his day-to-day working environment. Again 
he could ask for help in some specialized virtual community. In these cases, he needs to trust the 
people he asks, he needs some guarantees that the information he is receiving is right. 

4. If these colleagues, contacted in an informal way, don’t have enough knowledge to help JJ with 
his technical problem or if JJ doesn’t trust them enough, then he needs to find a professional 
expert in the subject, and maybe hire his consulting services.  

5. First, he will ask for some references to his colleagues (informal references). Maybe they can help 
him to find the best expert. 

6. If he can’t get any reference from his colleagues, he will try to find that expert by his own. So he 
will need to look for professional/formal references to find the right expert. He will probably look 
for help at the University: the one he studied at, or the nearest to the zone he is right now, or in 
some Department in some University recommended by any of his colleagues or well known in his 
sector of activity. 

Once he gets to the source of the needed knowledge, he will need to understand it and assimilate it. The 
way he will assimilate information will depend on the way he access to it.  



   

Probably, if the knowledge is already written (for instance, in a book or a technical paper), it will take 
some time to read it, understand it, focus on the info he needs for his specific problem, assimilate it and 
apply it. And he will have to do it all by himself. 

If the knowledge is not already written, then a two-way communication will occur: JJ will have to express 
the problem to the expert in the right way and the expert will have to give his answer back in a proper 
way. In this case, the expert will usually provide an answer to the problem and a technical argument, 
bibliography, and so on. Depending on the problem to be solved and the characteristics of the 
consultancy, this answer will raise different levels of complexity. 

In addition to that, JJ is also maturing knowledge on the way he is looking for answers: as he looks for the 
information he needs, he goes through virtual libraries, virtual communities, talks with colleagues, 
experts, and so on. On this way, he gets some isolated information that he structures in his mind little by 
little, getting a general overview of the problem and the experts and professional involved in related 
subjects, time before he reaches the specific info he needs to solve his problem. 

 



  

Appendix B: Detailed 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 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, 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 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 he/she is new to her/his position in a company, 
he/she changed position, is interested in the topic itself and wants to 
expand his/her knowledge about it or he/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, 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 him/her in an optimal way to find colleagues or 
whole discussion groups, who can answer her question, easily and fast. 

Organizational aspects Organisational knowledge maturing is supported by collaborative tagging and 
categorization of artefacts within the organization's knowlegde base. 

• Collaborative rating could support semantic search (as mentioned 
in UCI.6) to list well ranked 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 he 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 

the organization has to appreciate the effort of improving metadata by the 
individual by giving appropriate time 

or the individual needs to benefit from it in her current task execution 
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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 its 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 

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 informatio. 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 
Adivsor of career guidance organisations, this happens as soon as the PA 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 Person is interested in a specific topic and ... 

... opens the MATURE search interface 

... types in relevant or appropriate keywords, categories, tags 

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.) 

Additionally the creators of the artefacts are shown such that the user can 
contact them in case he/she has questions 

  



  

 

UC I.3: Searching for artefacts within social networks 

Short Summary This Use Case describes the required connection between knowledge 
artefacts and communication facilities in order to provide fast 
communication. 

Category PLME 

Authors Tobias Nelkner 

Personas involved Igor, Silke 
Description A PLME module provides a searchable list of documents which have been 

provided by the persons in his social network in different media (wiki, blogs, 
e-mails, etc.). The list entries are connected to communication facilities 
like chat or e-mails and therefore the learner gets access to formalised 
knowledge and the possibility of informal discussions at the same time. This 
enhances the support of informal learning and can foster the learner's social 
connections in the network. 

Problem statement Someone searches information and knows vaguely that a colleague in a 
department of his organisation has done similar things. 

Organizational aspects The people could work more together and the shorten of learning and 
maturing cycles is economic. Moreover, in case of building a team for a 
special purpose it might help to find the right people. 

Contextual 
assumptions and 
limitations 

An assumption is that the one who searches for information would talk to 
people in his organisation or with his friends who have experience with it. 
Moreover, data security has to be considered and the persons who have 
shared information have to be able to refuse a talk or a chat. 

Relevance to 
knowledge maturing 
and added value 

Contribution to knowledge maturing: This use case illustrated how informal 
learning within personal social networks can be fostered on the artefact 
level. As social networks are richer in terms of a shared context, they allow 
for exchange in earlier maturing phases. This can increase take-up of new 
ideas and thus reduces the time-to-maturity. 

Maturing phases covered: Distribution in Communities, partly also 
Formalization 

Triggering event Someone wants to find information about a certain topic fast. 

Flow of activities Normal Course: 

The knowledge worker searches for a document 

He finds a list of documents connected to the authors which are part of his 
community 

He reads the document 

He asks the author some questions for clarification by starting a skype call 
by clicking a button in the list of search results 
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UC II.1: Finding People 

Short Summary The Use Case describes the case of finding people who may can help the 
user with a certain topic in a certain context. 

Category PLME 

Authors Tobias Nelkner, Simone Braun, UWAR, Alexander Sandow, John Cook, Jenny 
Bimrose, Dirk Stieglitz, Simon Nikles, Alan Brown 

Personas involved Igor, Andrew 
Description By doing his work, the user is faced by a problem which he can't solve with 

his current knowledge. Therefore he wants to ask other people for help in 
his personal social network as well as within his organization's network. Thus 
searching for the context relevant topic not only results in a list of 
documents but also in visualisation of the network of users who are or were 
involved in the topic. The presented connections between the user and his 
network and furthermore between the people in the network can help the 
user to improve his direct network when contacting the experts of his 
problem area. 

Problem statement People who can help for a problem at hand need to be identified - the user 
always contacts the same people which might bother these on the one hand 
and on the other contacting the right person directly might be more 
efficient. Furthermore, after a while the user can get an overview of the 
expert clusters in his community. 

Organizational aspects Although individuals would find this really useful in situations of problem-
based learning, organisations can derive skills of their employees and 
increase the efficiency in choosing the best fitting project members. 
Furthermore, knowledge sharing and maturing can be fostered as the tasks 
can be delegated to the right people and bottlenecks in specific 
organisational topics can be revealed. 

Contextual 
assumptions and 
limitations 

The user prefers contacting people rather than reading documentation. 

The user wants to utilize and increase his network 

The user hasn't found adequate answers in the knowledge base 

different 'expertise' indicators are available form different sources 

Relevance to 
knowledge maturing 
and added value 

Contributions to knowledge maturing: This use case addresses the case of 
the socialization of knowledge in the SECI model. A large portion of 
knowledge is not adequately reflected in artefacts, both immature and more 
mature knowledge. Thus, this addresses the knowledge level and the 
transferring from the individual to the collective level. Furthermore, these 
activities foster the formation of social networks and communication 
structures which are vital for sustainable knowledge maturing processes, 
i.e., it fosters the development of sociofacts. 

Maturing phases covered: Emerging ideas, Distribution in communities 

Triggering event User works on a project and realises himself that there is a knowledge gap 
or problem he can not directly solve 

Someone contacts user by phone or in person. Problem emerges from this 
conversation. 

User approaches a new project or task that he knows from the outset will be 
complex or involve bottlenecks. It would be helpful to start contacting the 
social network before a very concrete problem arises. 
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Flow of activities The user enters topic/search term for that he wants to find people 

The system displays people from his personal social network as well as from 
the organization who are associated with the topic, e.g. because they are 
annotated with 

The user refines the results with the dint of the system's provided filter, 
refinement, and relaxation suggestions 

In order to get more detailed information, the user has a look at some 
people's profile 

Make decision who to contact (criteria: emphasis, competence, trust, 
previous experience, current availability etc.) 

Establish contact 

Afterwards with one or both of the following: 
• Afterwards he updates the person's information by tagging 

the person (see UC II.2: Tagging people) 

Automatic Update of the social network information with details of current 
contact episode 
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UC II.2: Tagging People 

Short Summary Organizing contacts and relating them to topics by annotation  

Category PLME, OLME 

Authors Alexander Sandow, Simone Braun, Christine Kunzmann 

Personas involved Igor, Andrew 
Description This Use Case describes a method of attaching relevant information to 

contacts. 

Problem statement 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. 

Organizational aspects  

peer-based description of skills within an organization 

may be used in order to create an overview of 

which people may know which topic 

which people have which new topic/tag 

what are new topics within the organization 

Motivational aspects 

the organization has to appreciate the effort by the individual by giving 
appropriate time 

or the individual needs to benefit from it in her current task execution 

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 organizing 
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 organization, thus enabling 
guidance. 

Maturing phase covered: 1, 2, 3 

Triggering event Igor has communicated with someone new and wants to add specific 
information about this person 

Someone who is known to Igor is interested in a new topic, which Igor wants 
to document 
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Flow of activities the user communicates/has communicated with someone 

the system provides an interface to annotate the person, e.g. at the person's 
profile, within the user's contact list 

the user annotates the person using tags 

during the annotation process the system supports the user with tag 
suggestions and awareness functionalities for the existing organizational 
people tagging vocabulary 

the system automatically updates the organizational people tagging 
vocabulary 

  

UC II.3: Communicating with people 

Short Summary This use case focuses on the use of microblogging for communication direct 
provided by a widget from within their PLME. 

Category PLME 

Authors Graham Attwell, Sally-Anne Barnes, Jenny Bimrose, Alan Brown 

Personas involved Connexions Kent, Silke 
Description The ethnographic studies suggest PAs in Connexions Kent experience issues 

around overload of email communication and simultaneously lack targeted 
information relevant to their work. Email lists are idiosyncratic. This use 
case focuses on the use of microblogging for communication direct provided 
by a widget from within their PLME. This functionality can be accessed from 
their web based PLME on a computer or from a mobile device or phone. 

Problem statement The problem is communication within the organisation. PAs in Kent perform 
a knowledge rich job in a distributed environment. At present heavy use is 
made of email for both formal and informal communication. However, this 
can lead to email overload. At the same time the idiosyncratic use of 
personal email list results in breakdowns in information, communication and 
knowledge flows between PAs. Motivational aspect is better communication, 
information and knowledge networking. 

Organizational aspects Improved communication will lead to more efficient work flows, will 
promote learning and lead to knowledge maturing at an organisational as 
well as at an individual level. There are possibilities for harvesting 
attachments and using search functionality to develop organisational 
knowledge bases. 

Contextual 
assumptions and 
limitations 

Nature of distributed work groups is an important context for the 
introduction of such a service. PAs often work on site and do not always 
have access to desktop technologies. 

Another context assumption is desirability of functional integration within 
PLME application. 

Possible barriers are comfort with technology, trust in system and 
availability of mobile technologies. 

Privacy restrictions suggest use of closed micro messaging service. 

Relevance to 
knowledge maturing 
and added value 

Contributions to knowledge maturing: Communication is essential for 
knowledge maturing to happen. However, increased frequency and intensity 
of communication - primarily in the form of email and email distribution 
lists - can pose a challenge to the individual's capacity of coping with it. This 
use case addresses this problem by differentiating between the levels of 
attention needed depending on the purpose of the communication, resulting 
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in more effective and purposive communication. This addresses the 
dimension of meta competencies, both on an individual (as it changes 
communication behavior) and on a collective level (as it changes the 
communication culture). 

Maturing phases addressed: Emerging ideas, Distribution in communities 

Triggering event There are a number of different triggering events. These include: 

Need to send formal communication to an individual or an informal or 
formal work group 

Sharing of resources or links to resources 

Responding to messages from others 

Requesting information 

Sharing day to day information 

Scheduling events and meetings 

Communicating with work teams and groups 

Flow of activities Normal Course 

User creates account with Laconica server (this may be automated through 
single sign on with PLME) 

User configures PLME through adding Laconica microblogging widget to 
Freeflolio PLME 

User accesses list of colleagues with Laconica accounts and decides who to 
follow (possibly with aid of network visualisation widget) 

user can reply to posts from those she / he follows, can send direct 
messages, can send to a group and can send attachments 
Variation 

Use of mobile device / mobile phone 

User configure service for mobile device / phone 

Depending on device user configures / add widget / application to device 

User is able to communicate with colleagues through mobile device / phone 
regardless of location 
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  UC II.4: Forming Groups 

Short Summary This Use Case handles the dealing with information overload by 
communication facilities and on-demand problem based information 
retrieval. 

Category PLME, OLME 

Authors Graham Attwell, Sally Anne Barnes, Jenny Bimrose, Alan Brown 

Personas involved Connexions Kent, Silke, 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. 

Organizational aspects An organisation would welcome this type of collaboration. 

Contextual 
assumptions and 
limitations 

Individuals comprising the groups are assumed to 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.5: Supporting context-sensitive dialogues 

Short Summary Documenting and resolving inspections (context sensitive dialogues) 

Category PLME (Note: in addition this USE Case, which is at a high level, potentially 
draws on OLME to guide the knowledge worker's actions in context and could 
potentially complete a feedback loop and contribute to OLME) 

Authors John Cook, Stefan Thalmann, Alexander Sandow, Miguel Amerigo, Carl Smith 

Personas involved Igor 

Description A major challenge for structural engineers is a comprehensive system aimed 
at expanding current practice. Generative (collaborative) design methods 
have the potential to support this challenge. To this end rather than 
providing a system that manages individual routine structural design 
solutions the focus of this work is on providing a system which documents 
the whole life cycle from design conception through to construction. The 
construction of such a generative (collaborative) system should expand the 
current capabilities of structural designers, architects and engineers in 
parallel. 

Problem statement An engineer is in charge of coordinating the construction work of a new dam 
which is 15 km away from the nearest city. The engineer wants to 
communicate with other experts to highlight and resolve the problems that 
have been observed on an inspection of the dam. Context sensitive mobile 
devices provide the engineer with a way of both locating and documenting 
these problems. This is achieved by automatically geo-tagging the evidence 
gathered (in the form of photos, videos, and verbal reports) with GPS 
information. Because this new dam is in fact a prototype (there are not two 
dams constructed with the same exact characteristics), he/she regularly has 
to face a range of problems which have not been encountered before. The 
engineer is scaffolded by the context sensitive dialogue system to rapidly 
increase the number of design alternatives and/or obtain 
clarification/guidance from the other ‘experts’ and/or information sources 
(may be a phone call/message/arrange a meeting/internet access).  

Igor is a very proactive communicator and he likes to contact other experts 
directly to discuss relevant aspects about the dam. With the help of the 
context sensitive dialogue systems, potentially interesting persons are 
selected (perhaps in collaboration with use case (ucii.2) ‘tagging people’) 
and displayed to the engineer displayed on a map. In return Igor likes to 
inform his network about his current location in order to enable everybody 
to contact him. Furthermore, open documents or key words entered by the 
user are used to specify the search.  

Explaining details is sometimes very difficult and time-consuming compared 
to visual impressions. Showing details of the dam by sending pictures or 
having a video conference is very useful in such a discussion. This is handled 
with the help of formal organizational workflows.  

After discussing the individual aspects of the problem and finding solutions, 
the report is sent electronically to the head of construction (who is 
ultimately responsible for building the dam).The head of construction then 
makes a subsequent inspection to plan the work using his/her own mobile 
device. The construction team is then guided to each tagged problem zone. 
On entering each problem zone the relevant photo/videos appear alongside 
the engineer’s verbal/visual report or comments from the communication 
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partners. The head of construction than makes his/her own report and is 
scaffolded by the context sensitive dialogue system to either obtain 
clarification from the engineer (may be a phone call/message/arrange a 
meeting) or to initiate work to solve/fix the problem.  

Where a similar problem has been solved before the context sensitive 
system makes recommendations of procedures to follow and people to 
contact (in this way organizational knowledge is captured). In addition to 
this a database of the individual components of similar dams (which are also 
geo-located) could be constructed generatively. This would allow the real-
time inspection/analysis of these units of construction which could in turn 
lead to the creation of new standards/templates or best practices. 

Organizational aspects Could be powerful tool for knowledge workers (esp.in mobile scenarios). 
Could also be used for induction training. Could lead to development of 
organisation knowledge base through maturing of knowledge. 

Relevance to 
knowledge maturing 
and added value 

Contribution to knowledge maturing: This Use Case intends to make 
communication more effective by scaffolding contextual dialogues with the 
help of relevant artefacts and suggestions for dialog structure. This aims at 
improving the meta-competency dimension (in that there is group 
development). As the actors in our Use Case communicate, they are 
scaffolded by the context aware system to enable them to take into account 
the possible expectations of their counterpart (sociofacts). 

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 (e.g. tagged problem zones) 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, 
Formalization 

Triggering event Mobile scenario: need to communicate, need for context aware information 
provision, information storage 

   



   

 

UC II.6: Fostering maturing of artefacts through dialogues 

Short summary  Supporting and documenting discussions with specialized 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 PA 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 
 

in general, the need to communicate with others, to discuss key issues and 
decide actions  

discussions are not guided or structured and decisions and agreed actions not 
easily understandable by not-involved people  

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  
o 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.3: Keeping track of changes to collected information 

Short Summary The user is notified about changes in information sources and can recognise 
fast the amount and impact of these changes. 

Category PLME 

Authors Pablo Franzolini, Tobias Nelkner 

Personas involved Sally 

Description Sally likes to collect web info and arrange it according to her own personal 
preferences. However if the info is changed elsewhere (a significant 
improvement on value) she would like to be made aware of such changes in 
order not to use outdated information. Not only the fact that something has 
changed, also the information what has changed and which impact the 
change has. 

Problem statement Isolationist gets disconnected from the knowledge maturation process. 
Knowledge worker wants to be aware WHAT has changed. 

Organizational aspects Support processes as KW are faster and more concretely aware of changes in 
documents, which can be also documents that are relevant in organisational 
processes. 

Contextual 
assumptions and 
limitations 

Almost universal, although in case of notification of changes the KW wants 
to be aware of the concrete parts of changes and it's impacts. 

Relevance to 
knowledge maturing 
and added value 

Contribution to knowledge maturing: Isolationist people tend to have their 
own local collections. This endangers to slow down maturing processes are 
they do not receive and are able to use updated material. This ensures that 
(a) they become aware of changes and (b) work on the most current 
information. 

Maturing phases covered: Formalization 
Triggering event A document has changed and is in the scope of the personal or organisational 

knowledge base and is important for the knowledge worker. 

Flow of activities 1. a document in the scope of a KW's knowledge base has been changed 
by someone 

2. the KW gets a notification of the change and additionally the 
possibility to see a graphic what has changed and which impacts this 
has 

3. the KW quickly recognizes the changes and therefore is able to react 
on it specifically 
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UC IV.1: Collecting and structuring knowledge artefacts and sharing 
collections 

Short Summary Collection, structuring, and distribution of contextually related knowledge 
artefacts. 

Category PLME 

Authors Tobias Nelkner, Simone Braun 

Personas involved Otto, Igor, Sally, Connexions Kent, Careers Scotland, Silke, Andrew 

Description A young engineer, JJ, is in charge of constructing a Dam or a Personal 
Adviser is in charge of advising young people about career opportunities. 
Therefore he needs to research relevant existing assets, e.g. geographic 
information or labour market information. He wants to bookmark, annotate, 
and organise the found assets in a topic related repository which allows him 
to gather artefacts related to each other and to structure and arrange them 
in his intuitive manner. If he is not sure about his organisation, he starts a 
knowledge maturing dialogue with colleagues (see UCII.6). Together with an 
analysis of the metadata of the asset (e.g. author, creation date, type, 
source, etc.) and a semantic analysis (e.g. category, relevant keywords, 
readability, etc.) the asset is stored in the MATURE knowledge base for a 
better (context dependent) retrieval. After all, he decides with whom to 
share the asset to make it available to the organisation. 

Problem statement Finding relevant assets and organising these assets, if necessary discussing 
this organisation with others (see UCII.6). Furthermore, the user has no clear 
structure or easy access to these information. Give the user support to store 
new artefacts in MATURE's knowledge base and access the information in a 
personally structured way and to build up such a structure would help, e.g. 
facilitate later retrieval for him and for his colleagues if he wants to share 
the artefacts. 

Organizational aspects An individual knowledge maturing process becomes an organisational one, 
following the phases of knowledge maturing as the user starts with personal 
material and information and distributes it including the discussions, into 
the organisation. Furthermore, organisational knowledge maturing is 
supported by collaborative tagging and categorization of artefacts within the 
organization's knowledge base. 

Contextual 
assumptions and 
limitations 

• Persons can be new to the company (uniform applications required). 
• Strong support from the management should be established, to help 

sceptical people using the tools. 
• The personal traditional way of structuring information is be 

possible to avoid building new barriers 
• Discussing and sharing material is or becomes a usual part of work 
• Workflow of sharing, structuring, discussing etc. is easy and as much 

as possible information (category, sharing etc.) can be 
recommended in order to support the workflow 

Relevance to 
knowledge maturing 
and added value 

The metadata extraction and semantic analysis including the categorisation 
proposal helps to structure the data and thus avoids wasting time and in a 
(personalized) topic based repository the user can arrange them and 
therefore creates visually and by locality semantic relationships between 
different artefacts. Together, this fosters the learning and maturing process 
by reducing barriers and giving hints for related material and persons. 
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Triggering event • The user is tasked with the job by a manager/superior 
• During his search the user encounters interesting materials or he has 

created some he wants to remember for himself or wants to share it 
within the organisation 

• The user is supposed to or wants to gain a deeper knowledge in 
certain areas. For example in the case of a Personal Advisor of 
career guidance organisations, this happens as soon as the PA is 
being contacted by (young) people looking for employment in 
specific fields like construction industry. 

Flow of activities Normal Course: 
1.  the user finds interesting web information 
2.  the system provides an interface to collect and structure the web 

information by bookmarking and annotating it 
3. the system supports the annotation process with awareness 

functionalities for existing elements of the underlying knowledge 
structure (e.g. of the community wiki) and with annotations 
recommendations 

4. the user annotates and stores the information; he also uses new 
terms for the annotation 

5. the system supports the annotation process with awareness 
functionalities for existing elements of the underlying knowledge 
structure (ontology) and with annotations recommendations 

6. the system stores the information in the knowledge base and adds 
new terms automatically to the underlying knowledge structure 

finally the user decides with whom or with which department he wants to 
share the information, supported by recommendations of the system  

Variation: 
1. the user finds interesting web information 
2. the system provides an interface to collect and structure the web 

information by bookmarking and annotating it 
3. the system supports the annotation process with awareness 

functionalities for existing elements of the underlying knowledge 
structure (e.g. of the community wiki) and with annotations 
recommendations 

4. the user is not sure about the organisation of the collected 
information 

5. the user starts UCII.6, i.e. a Knowledge Maturing Dialogue Game 
with a colleague to discuss and solve this problem 

6. finally the user decides with whom or with which department he 
wants to share the information, supported by recommendations of 
the system 

   



   

 

UC IV.2: Improving the quality of content artifacts 

Short Summary Automated assistance with content improvement while the KW is working on 
a document. 

Category PLME, OLME 

Authors TUG 

Personas involved Connexions Kent, Careers Scotland 

Description During the process of writing an article, its context is constantly analyzed 
using various indicators. These measure on the one hand the level of 
maturing with the help of eg readability. On the other hand semantic mark 
up is analyzed, the results are shown to the user and appropriate 
recommendations are made by the system to improve the quality of the 
text. In case the user experiences problems during writing, for example if 
he/she is quite new to the field he/she is now working in, the system offers 
the possibility to send the newly created article to experts and to collect 
the colleagues‘ feedback. 

Problem statement A person is interested in improving the quality of articles, documents, 
reports etc he/she is supposed to work on. This can be because the user 
misses enough experience or does not have enough knowledge on certain 
topics or is interested in improving his/her won work. Additionally, the user 
might want to contribute to articles or documents written by others. 

Organizational aspects As a user might be interested in contributing to the work of others by 
improving its quality. He/She for example wants to improve the user ratings 
for an artefact such that it is used more often in case someone is looking for 
information on that topic. 

Contextual 
assumptions and 
limitations 

The system provides the user with suggestions and indicators for improving 
quality, it depends on the user whether he/she takes this support into 
account. 

Relevance to 
knowledge maturing 
and added value 

Contributions to knowledge maturing: Supporting features 
that helps users to improve the quality of knowledge artefacts 
assist the knowledge maturing process. Quality improvement 
can happen for example by adding additional semantic mark up 
or improving the provided readability scores. Additionally, in 
case the user has certain questions, he/she is provided by a 
collaboration initiation service such that interested or more 
experienced colleagues can be asked for help.  

Maturing phases covered: Formalization, Ad hoc deployment 

Triggering event A person is interested in improving the quality of articles, documents, 
reports etc he/she is supposed to work on. This can happen because the user 
is assigned to work on them or is asked for help by the author or other 
people involved. 
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UC IV.4: (Re)presenting knowledge to different audiences 

Short Summary This use case describes the search, sharing and presentation of knowledge 
(artefacts) to different audiences. 

Category PLME 

Authors Graham Attwell, Jenny Bimrose, Sally Anne Barnes, Alan Brown, Alexander 
Kaschig, Tobias Nelkner 

Personas involved Igor, Connexions Kent, Careers Scotland, Silke 

Description A Personal Adviser has used his/her PLME to develop a Personal Knowledge 
Base, comprising of reflections on practice, outcome of formal learning, 
artefacts and information and links to other sources (including text and 
multi media materials). He may also wish to be able to develop a 
presentation around that topic, for colleagues, for a conference or training 
event or to submit along with a CV for a job application or for a formal 
course in wish they are participating. Therefore, he needs to adapt the 
contents to the specific audience. 

Problem statement a) Need to produce presentation for course, training event, job application 
etc. b) If a found solution for a problem is complex enough, the user 
documents it. Later on, he re-uses this information for, e.g., other projects, 
for team meetings, or to disseminate knowledge to colleagues and/or 
customers. 

Organizational aspects Can facilitate knowledge maturing from PLME to organisational knowledge. 
Greatly improves the efficiency and effectiveness of the organisation by 
combining, then exploiting, knowledge maturation processes undertaken by 
varied individuals. 

Contextual 
assumptions and 
limitations 

Failure of other organisational members to contribute to the process of 
knowledge maturation through a process of sharing intellectual capital. 

Relevance to 
knowledge maturing 
and added value 

Ability to produce presentation offers means of harvesting knowledge both 
to and from the PLME. Furthermore, the organisation is able to exploit 
organisational knowledge for different potential consumers (e.g. other 
experts in the area; laypersons; organisational novices, etc.). 

Triggering event The requirement to present a body of knowledge to different audiences, for 
different purposes. 

Flow of activities 1. The user searchs for and collects knowledge in order to solve a 
specific problem 

2. If the user has found a solution he describes this in detail in a 
document 

3. The document will be shared for the co-worker 
4. For specific contexts the user works up the solution for specific 

audiences (for example: formal trainings) 
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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 (Justification: covers both the individual perspective and the 
(implicit) interaction in communities and the refinement of process 
knowledge beyond community level (turning a task into a task pattern yields 
a more abstract representation which can be seen as a formalisation 
process)) 

Authors Frieder 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 

Problem statement A user is faced with the new situation of having to write a report that has to 
be written 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 
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she has drawn it for this month’s report. 

Organizational 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 modelling has taken place, but all information 
comes from community activities 

Maturing phases covered: Distribution in communities, Formalization  

Triggering event User has a problem that others have (probably) had before 

   



   

 

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 certain situations  

Category PLME, OLME 

Authors Pablo Franzolini, Tobias Nelkner, others 

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. 

Organizational 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 sytems 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 
Formalization, 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 

   



   

 

UC IV.7: Sharing PLME content with other individuals 

Short Summary Facility to share documents and knowledge artefacts among individuals. 

Category PLME 

Authors Graham Attwell, Jenny Bimrose, Sally Anne Barnes, Alan Brown, Andreas 
Kaschig 

Personas involved Connexions Kent, Silke, Andrew 

Description User adds entry to Personal Learning Environment (this may take form of 
bookmarking, adding artefact or reflection on formal or informal learning 
etc). 
User can decide whether to keep entry private, share with a group or share 
within the entire organisation. 
Users can see go to community area in their PLME and view entries to which 
they have appropriate permissions added by colleagues. They can access the 
public areas of colleagues' PLMEs and browse entries and artefacts. They are 
able to retag these entries if they wish and to add them to their own list of 
favourites for later ease of access. 

Problem statement a) Ability to add to Personal Learning Environment and for user to determine 
with whom artefacts in PLE are shared. 
b) Ability to follow and reflect on learning and artefacts produced by 
colleagues 

Organizational aspects Peer based learning powerful form of Continuing Professional Development. 
May also be of considerable use in induction training programme. Can assist 
in development of personal and organisational learning base. Latter may be 
particularly important for the organisation, especially in harvesting informal 
learning. 

Contextual 
assumptions and 
limitations 

• Sufficient population of users and of artefacts. 
• Trust and confidence in use of PLME. 
• Ability to keep confidential information confidential within groups 

and networks. 
• Lack of sufficient user base - people and /or artefacts - to make use 

of system worthwhile. 
•  Lack of willingness to share (especially reflections on practice). 

Relevance to 
knowledge maturing 
and added value 

Contributions to knowledge maturing: Peer group learning is powerful form 
of individual and organisational knowledge development. Peer group learning 
is supported in this use case both through personal sharing of learning and 
knowledge and feedback from others and by providing feedback to others. 
Knowledge maturing also takes place mediated through the development of 
a shared knowledge base, developed on experience and learning of 
practitioners. 

Maturing phases covered: Distribution in Communities 

Triggering event Choice of whether to share knowledge artefacts and with whom may be 
based on stages of knowledge maturing and trust within social networks. 
Searching for contributions to others, tagging and classifying may be 
triggered by respect for experience and learning of colleagues, curiosity or 
by problem solving. 

http://wiki.mature-ip.eu/index.php?title=Graham_Attwell&action=edit&redlink=1�
http://wiki.mature-ip.eu/index.php/Jenny_Bimrose�
http://wiki.mature-ip.eu/index.php?title=Sally_Anne_Barnes&action=edit&redlink=1�
http://wiki.mature-ip.eu/index.php/Alan_Brown�
http://wiki.mature-ip.eu/index.php/Andreas_Kaschig�
http://wiki.mature-ip.eu/index.php/Andreas_Kaschig�
http://wiki.mature-ip.eu/index.php/Connexions_Kent�
http://wiki.mature-ip.eu/index.php/Silke�
http://wiki.mature-ip.eu/index.php/Andrew�


  

Flow of activities Normal Course A 
1. Add reflection or artefact to PLME 
2. Add settings for sharing 
3. Publish 

Normal Course B 
1. Access Community area of PLME 
2. Brose People / entries 
3. Comment on entries / artefacts 
4. Add to favourites 
5. Add own tags to artefacts 

   



   

 

UC IV.9: Interoperability between PLME/OLME and existing datasets 

Short Summary Integration and interoperation with external data stores and users. 

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. 

Organizational 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</b> 
Maturing phases covered: Formalization, Ad-hoc deployment, 
Standardization 

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.1: Reflecting on practice and individual learning 

Short Summary Aid reflection by users on their own methods and processes of refining 
knowledge. 

Category PLME 

Authors Graham Attwell, Alan Brown, Jenny Bimrose, Sally-Anne Barnes 

Personas involved Connexions Kent, Silke, Igor, Careers Scotland 

Description A Personal Adviser is thinking about his or her practice. This may be 
stimulated by: 

• practice in their work 
• a training event 
• a discussion with a colleague or group of colleagues 
• changes in work practice and / or responsibilities 
• a project 
• something they have read etc. 

They go to their PLME blog area and write their ideas around this. They 
choose either a prestuctured (xml) template or a free text template. They 
may choose to add photographs and audio. They may add links to external 
web sites. They add (free choice) words to their blog entry (tags) and choose 
from a series of common categories. They choose whether to keep the post 
private for themselves, share with a group or share with everyone else in the 
organisation. 

Problem statement Ability to reflect on both formal and informal learning and new personal 
knowledge. Ability to record that learning in Personal Knowledge base. 
Ability to share that knowledge with others. Ability to link learning through 
use of key words and categories. Access to PLME from any web enabled 
device, including smartphones. 

Organizational aspects Could be powerful tool for Continuing Professional Development. Could also 
be used for induction training. Could lead to development of organisation 
knowledge base through maturing of knowledge. 

Contextual 
assumptions and 
limitations 

Seeing the value of spending time using tools. Ability for self expression. 
Time limitations and work pressures. Willingness of organisation to support 
development of blog. Willingness to share ideas. 

Relevance to 
knowledge maturing 
and added value 

Contributions to knowledge maturing: Recording and reflecting on informal 
learning in the workplace and in the organisation, as well upon more formal 
learning experiences is an important element of the individual learning 
process. It promotes knowledge maturing on a collective level by 
incorporating unique personal experiences (as a personal knowledge base) 
than can be shared towards organisation learning development. 
Maturing phases covered: Emergence of ideas, Distribution in communities 

Triggering event Any event which provokes reflection and potentially adds to knowledge 
development processes including: 

• practice in their work 
• a training event 
• a discussion with a colleague of group of colleagues 
• changes in work practice and / or responsibilities 
• a project 
• something they have read 
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Flow of activities Normal Course 
1. Log in (from any web enabled device) 
2. Go to dashboard 
3. Select template 
4. Input material (including multimedia 
5. Select options for who can see 
6. Add keywords 
7. Select categories 
8. Publish 

Variation 
Possible to add functionality to develop new templates on the fly. Privacy 
and data security considerations. Possibilities for varied work flows form 
mobile devices. 

   



  

 

UC V.2: Reflecting on aggregated personal experience 

Short Summary The user gets a visualisation of his experience in specific topics. 

Category PLME 

Authors Tobias Nelkner 

Personas involved Silke 

Description A PLME module provides a cloud of topics weighted with a factor describing 
the amount of user experience with this topic. The calculation for this factor 
of experience is based on several knowledge sources of the user (e-mail, 
chat, local repository, etc.). It helps the learner to reflect on own 
competences and to realise lacks of knowledge. 

Problem statement Knowledge worker wants to reflect on learning and tries to get an overview 
of aspects which are relevant in a domain and where she has knowledge gaps 
in this domain. This would make it easier for her to get an overview on 
which aspects she should concentrate on in further informal or formal 
learning processes. 

Organizational aspects • providing a knowledge domain concerning the organisational context 
• lead the worker to derive learning goals according to organisational 

goals 

Contextual 
assumptions and 
limitations 

• Worker is willing to learn 
• an overview of the (context dependent) knowledge domain is 

available 
• worker is able to derive the right learning goals 

Relevance to 
knowledge maturing 
and added value 

Contribution to knowledge maturing: This is primarily a use case fostering 
individual learning and competence development by creating increased 
awareness of knowledge gaps. This can initiate further activities. 
Maturing phases covered: Emergence of ideas 

Triggering event Self-initiated willing to learn in a certain domain, maybe also problem-based 
initiated 

Flow of activities Normal Course 
1. Knowledge worker (KW) needs to learn a certain aspect of a broader 

knowledge domain 
2. KW opens the tool and searches for the domain 
3. the tool provides an overview of the knowledge domain according to 

the organisational knowledge base 
4. the tool provides a graphic in which domains the KW has already 

worked which might give the KW hints in which area of the domain 
the solution can be found 

5. the KW takes a decision and tries to get information of the certain 
aspect of the domain 

Variation 
1. Knowledge worker (KW) needs to learn a certain aspect of a broader 

knowledge domain 
2. KW opens the tool and searches for the domain 
3. the tool provides an overview of the knowledge domain according to 

the organisational knowledge base 
4. tool provides linkage to the organisation knowledge base 
5. KW can get an overview of documents in the part of the domain 

where he/she has gaps in knowledge 
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UC V.5: Taking care of topics or artefacts in shared spaces 

Short Summary Assure trustworthiness and continuity of gathered knowledge. 

Category PLME, OLME 

Authors Pablo Franzolini and others 

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 wrong info to be reused 

Problem statement Sally wastes time because she has to get acquainted to new ways of 
accessing information relevant to her, without additional value (eg. she gets 
back to wiki to find out everything is bloddy messed up again and again and 
AGAIN!!!!)  

Organizational aspects Documented changed and the ability to follow up changes allows the 
orgnization to learn from mistakes, so it speeds up the maturing process at 
organizational level 

Contextual 
assumptions and 
limitations 

This use case reflects the revisit of information on internal systems (eg. 
wiki). Internal in the sense that the organization command it (has control 
over, defines access and modification rights. 

Relevance to 
knowledge maturing 
and added value 

Knowledge maturation is restraint to proven improvement. 

Triggering event Finding what was valuable content to be un-organized 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 (e.g. server folder) 
2. Sally access her repository to find specific collected artifacts 
3. Sally finds that her artifacts has been changed 
4. Sally wants to see her unchanged (eg. version) artifact, in the same 

place/position she left it. 
5. Sally wants to see what are the changes done to her artifact/code by 

reading the documentation or trail of the change. 
6. Sally marks wrong artifacts she finds as not valuable if she finds they 

have mistakes, bugs, unnecessary code, etc. 
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UC VI.1: Configuring a PLME 

Short Summary This Use Case describes how an individual user can set up her environment 
to suit personal needs. 

Category PLME 

Authors Graham Attwell, Sally-Anne Barnes, Jenny Bimrose, Alan Brown 

Personas involved Connexions Kent, Silke, Careers Scotland 

Description Different users will have different requirements for their PLME. This will be 
dependent on: 

1. Their work role and tasks 
2. Their confidence and preferences in using technology 
3. Their role in creating and consuming information and knowledge  
4. Their location and access to technologies 
5. Their networks and groups 

Freefolio widgets provide a way for users to configure their own personalised 
PLME and to add to and reconfigure the PLME in accordance with needs. The 
development of the PLME may be seen as an outcome of knowledge maturing 
in itself. 
The system also provides for ease of use in developing and integrating 
further services and functionality as it becomes available and provides for 
interoperability between different applications and services. 

Problem statement The ethnographic studies have revealed considerable uses for a PLME. 
However, it is apparent that (even within a single organisation) users may 
require different services and functionality. Furthermore, different users 
have different levels of confidence in use of technology applications and 
different patterns and processes in using such technology.  
 
One aim for the PLME in Connexions Kent is to provide access to Labour 
Market information. However, if this service is provided at a granular level, 
different users may require different information and at different levels of 
granularity (e.g at a geographical or sectoral level). 
Mash-up PLMEs based on widgets may allow user specification of 
functionality and services, within a relatively easy to use web interface.  
 
Preferably, the widget should also be available for mobile use, on smart 
phones and devices and interact with the web based PLME. 
If a framework such as Freefolio is used the widget allows interoperability. It 
may also be accessed through a desktop widget and can be integrated into 
different platform (e.g iGoogle, Netvibes), thus mitigating against lock in 
and providing some level of standards and future proofing.  
 
The system can help motivate users by providing visual adaptation, for 
example: a) Personal settings depending on individual preferences and 
learning styles. b) Colours and images to make the appearance more 
appealing. c) When log in, a menu could appear stating “what I have used 
recently, what I have edited, what my contacts have edited…” 
 
The user has control over the appearance of the system. 

Organizational aspects Ability to provide flexible and context related services and functionality to 
different individuals and groups within the organisation. PLME can be 
configured to meet real needs of members of the organisation. 

Contextual 
assumptions and 
limitations 

Confidence in use of technologies, transparency of the purposes and services 
provided by different widgets. 
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Relevance to 
knowledge maturing 
and added value 

The use of a Mash-up PLE offers considerable flexibility in allowing the use 
of a PLME for personal knowledge maturing and allowing information and 
knowledge to migrate to an OLME. 

Triggering event The configuration of the PLME and the addition (or subtraction) of particular 
widgets will be dependent on individual needs and contexts of use in the 
knowledge maturing process. 

Flow of activities Normal Course 
1. Widgets are made available through a widget server and can be 

accessed through dashboard area of Freefolio 
2. User selects widgets they wish to use and configures them for 

personal use 
Variation 
Same widgets can also be made applications other than Freefolio including 
desktop and mobile devices 



  

Appendix C: Results from Ethnographic Study 
The general preconditions from the ethnographic studies comprise common criteria and constraints on the 
one hand and tool specific constraints on the other. The common criteria and constraints address content 
management, skill management, usability, integration and operation, and PLME specific criteria. The tool 
specific constraints relate to personal information management, file sharing, collaboration server, 
employee portal, SAP Solution Manager, Wiki, and Skype. These are further grouped to MATURE 
partners who conducted the corresponding ethnographic study. 

Common criteria and constraints 

I. Content Management: 
  UIBK  FZI  CIMNE FHNW UPB
1.  List of existing 

content 
  List of existing 

content 
Problems with 
search in 
heterogeneous 
systems 

Overview and 
structure of content 
for different wikis 
(“Where do I find 
which 
information?”) 

2.  List of new content 
(additions, 
updates) 

  List of new content 
(additions, 
updates) 

  Visualization of 
structure and 
people to content 
relation of wikis 

3.  List of (currently) 
(active) users 

  Usage statistics of 
each content, also 
by category of 
content. 

    

4.  history of learning 
progression incl. 
external courses 

  history of 
“conversations” 
attached to specific 
content 

    

5.  history of 
“conversations” for 
documentation 
purposes 

  history of 
relevance measure 
on knowledge 
maturation (to 
understand if the 
knowledge is 
maturing to be 
more relevant to 
the user, this could 
be done with a 
rating function 

    

 

II. Skill Management 
  UIBK  FZI  CIMNE FHNW UPB
1.  List of users by 

skill area 
  List of users by 

skill area 
 Problems with 
appointing times 

Connection of job 
description and 
user profile 

2.  skill profile   skill profile   Overview of skills 
from formal 
trainings 

3.  search by skill   search by skill   existing 
application portal 
to be improved 



   

4.  soft and relational 
criteria 

  soft and relational 
criteria 

  Web2.0 oriented 
job application 
portal 

5.  Which hard and 
soft skills are in 
demand? 

  List of amount of 
knowledge 
created/updated by 
user based on 
skill/category of 
the knowledge 

  Which information 
is needed by a job 
applicant? 

6.      Which hard and 
soft skills are in 
demand? 

    

 

III. Usability 
  UIBK  FZI  CIMNE FHNW UPB
1.  “I want to see 

heads” (show 
people behind 
everything 
visualized in the 
system) 

  Facebook type of 
usability 

low information 
maintenance effort   

SSO 

2.  CI-face the user is 
used to??? 

  Web-based chat 
with community 
users with main 
skills shown on 
users connected 

simplicity, no 
training necessary 

  

3.  Intuitive and 
convincing placing 
of functionality 

  Intuitive and 
convincing placing 
of functionality 

comprehensible 
information 
structures 

  

4.  Search 
functionality 
considered 
essential in every 
context 

  Search 
functionality 
considered 
essential in every 
context 

    

5.  Provide online 
help as well as a 
maintained forum  

  Provide online 
help as well as a 
maintained forum  

    

 

IV. Integration and Operation 
  UIBK  FZI  CIMNE FHNW UPB
1.  can be integrated 

into SAP 
NetWeaver Portal 
incl. SSO and 
portal facing 

Should be 
consistent with 
look & feel of 
standard 
applications that 
are currently in use 

Can it be 
integrated into the 
Strucutralia Web 
Platform? 

  Connection to 
EGIS (CRM 
system of 
Synaxon) 

2.  access rights must 
be considered: 
portal user (LDAP) 
integration incl. 
groups 

Complies with 
standard UI 
metaphors 

    Integration of 
communication 
services such as 
instant messengers 

3.   multi-client 
capability 

Only little effort 
for familiarization 
with new tools 

    Connection to 
several 
organizational 
wikis 



  

4.    Improved task 
performance must 
be visible 

    Connection to 
Lotus Notes, e.g. 
connection of user 
profiles of LN and 
wiki sites 

5.    Reliable     Small applications 
for different tasks 
(e.g. ToDo‘s and 
notes) which are 
connected with 
each other  

6.    Compatible with 
existing data 
sources and 
systems 

      

7.    Links to offline 
(non-digital) media 

      

 

V. PLME Specific Criteria 
  UIBK  FZI  CIMNE FHNW UPB
1.  List of 

known/learned 
content 

  List of 
known/learned 
content 

  high degree of 
connection of 
personal 
knowledge bases 
and the possibility 
of cross using them 
in different tools 

2.   Learning map 
(proposed content) 

  Learning map 
(proposed content) 

    

3.  easy connection 
with other users 

  easy connection 
with other users 

    

4.  categorization of 
notes 

  categorization of 
notes, documents 
and users 

    

 

Tools 

VI. Personal Information Management 
  UIBK  FZI  CIMNE FHNW UPB
1.  MS 

Outlook/Exchange 
(mails, contacts, 
meetings) 

MS 
Outlook/Exchange 
(mails, contacts, 
meetings) 

MS 
Outlook/Exchange 
(mails, contacts, 
meetings) 

MS 
Outlook/Exchange 
(mails, contacts, 
meetings) 

Lotus Notes 
(email, contacts, 
meetings, etc) 

2.  mobile access via 
Blackberry 

EASYSOFT -
calender 

  OneNote (meeting 
notes / questions, 
topics, tasks) 

Instant messenger  

3.        mobile access 
(mobile phone) 

Lotus Notes used 
for E-Mail, Group 
calendar, 
application 
management and 
managing 
working-time 
account 



   

 

VII. File Sharing 
  UIBK  FZI  CIMNE FHNW UPB
1.  personal 

documentation via 
MS Office 

  personal 
documentation via 
MS Office 

personal 
documentation via 
MS Office 

No MS Office 
licenses anymore 

2.  Ms Office, PDF 
documents, e.g., 
product / project 
documentation 

  Ms Office, PDF 
documents, e.g., 
product / project 
documentation 

Ms Office 
(especially 
PowerPoint), PDF 
documents, e.g., 
product / project 
documentation / 
ideas 

if really needed 
OpenOffice is used 

3.          for internal use 
almost no Office 
software is used 
anymore, only for 
external 
cooperation 

4.          Former network 
structures (time 
before wiki) partly 
still exists but is 
only used for 
access to old data 

 

VIII. Collaboration Server 
  UIBK  FZI  CIMNE FHNW UPB
1.  mostly for 

telephone 
conference 

  mostly for 
telephone 
conference 

  Jabber server 
installed for instant 
messaging 

2.  application sharing 
(word, whiteboard) 

  email and 
attachments  

  connection to well 
known IM 
protocols possible 

3.       tracking of 
changes made w) 
ith Word “change 
control”  

    

4.      google documents 
(just tested lately)  

    

 

IX. Employee Portal 
  UIBK  FZI  CIMNE FHNW UPB
1.   SAP Enterprise 

Portal 
  Structuralia 

elearning platform  
Intranet: Room 
reservation, 
booking 

Lotus Notes for 
Room reservation, 
booking 

2.  Unified access for 
generic web based 
search 

  Structuralia web 
page and intranet 

  Wiki: Employee 
information, 
yellow pages 

3.  Access for 
vendors/partners 
extranet search 
(e.g. SAP sdn) 

        

4.  employee yellow         



  

pages 
5.  Some 

documentation 
(QA, selected 
presentations, 
internal IT) 

        

 

X. Wiki 
  UIBK  FZI  CIMNE FHNW UPB
1.        exists represents almost 

the whole 
knowledge base 

2.          Contains process 
descriptions 

3.          Content used by all 
employees, 
necessary 

4.          Contains user/job 
descriptions 

5.          „Playground“ for 
trying out Wiki-
Syntax 

 

XI. SAP Solution Manager 
  UIBK  FZI  CIMNE FHNW UPB
1.  storage of product 

(service) related 
documentation for 
production systems         

2.  tracking of 
changes made (not 
necessarily 
versions)         

 

 

XII. Skype 
  UIBK  FZI  CIMNE FHNW UPB
1.  not allowed       not allowed due to 

experiences with 
extremely lowering 
bandwidth of 
network  
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