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 Executive Summary 
This document is the joint deliverable of Work Package 2 (PLME) and Work Package 3 (OLME). 
During our second year activities we recognised the necessity to jointly develop the software for 
personal learning and maturing environments and organisational learning and maturing environments 
since we realised that the distinction between both had become blurry. As software is mostly used by 
individuals it always has an impact on the personal perspective of learning and maturing, even if the 
focus of an application scenario is organisationally driven. Vice versa, software components used for 
individually oriented work-integrated learning can have at least a long-term effect on the 
organisational knowledge maturing.  

These aspects became clear during the development and pre-evaluation of the software packages in 
year 2, the demonstrators. These demonstrators are further developments of the first year’s design 
studies that had aimed at the support of knowledge maturing on the three knowledge manifestations: 
artefacts, sociofacts, and cognifacts, respectively. 

Based on the state of the art analysis, the ethnographic study, and the results of the first evaluation 
activities (now called participatory design activities to avoid confusions), each demonstrator focused 
on a different aspect and stages of the Knowledge Maturing Model v2. Demonstrator 1: “Assuring 
quality for social learning in content networks” has a focus on artefact maturing and quality 
assurance, which fosters cognifact maturing. Demonstrator 2: “Developing Collaborative 
Understanding” and 3: “Collaborative Competence Management” emphasise more the sociofact 
level and organisational maturing in terms of a common ontology and competence management. The 
main research area regarded in Demonstrator 4: “KISSmir” is related to process artefact maturing but 
also to sociofact maturing in terms of sharing experience and provide awareness for context 
dependent guidance. 

These Demonstrators were analysed by means of maturing activity systems (MAS), a projection of 
Engeström’s activity systems concentrating on aspects of knowledge maturing. This helped us in 
understanding the impact of activities on the three instances of knowledge and vice versa. Thus, it 
has become possible to identify patterns of knowledge maturing describing the coherence of 
dynamics of (social) activities, knowledge maturing and learning. 

The description and research of maturing activity systems confirmed our initial decision for this joint 
deliverable of Work Package 2 and 3. It became clear that each of the demonstrators and probably 
most of learning and maturing systems do not support only one aspect of learning and maturing, but 
both the individual and the organisational perspective. 

Moreover, the analysis of the MAS gave us feedback about strengths and weaknesses of the four 
demonstrators in terms of knowledge maturing. This has helped us shape further developments in 
year 3 and define integrated scenarios of learning and maturing environments in order to foster 
personal and organisational learning in certain application scenarios. 

Concluding, the differentiation between work package 2 and work package 3 is still eligible as the 
different application scenarios and their context define the requirements towards an emphasis of 
supporting the individual or the organisation. Thus, WP2 will continue to research on supporting the 
individual knowledge worker in learning and knowledge maturing within its community. WP3 will 
continue and enhance the research on supporting the artefact maturing within organisations driven by 
its community. 

 



   

 

1  Introduction 
This deliverable reports on the progress achieved in the work packages 2 and 3 in the second year of the 
MATURE project. It is delivered as a joint document for both work packages as it turned out that the 
separation of personal and organisational learning and maturing into PLME and OLME is  not feasible 
due to their close entwinement. In this regard the distinction between PLME and OLME has been reduced 
to certain perspectives (personal or organisational) and partially becomes apparent in different drivers of 
learning and maturing activities for both cases. Therefore, this document refers to a joint learning and 
maturing environment (LME) with personal and organisational characteristics. Detailed reasons for the 
decision and the consequences are discussed in Section 5.3. 

In order to better understand the maturing process we concentrated on specific application scenarios in the 
second year. These scenarios show focused aspects of the maturing process and we developed 
demonstrators that optimally support users in the respective contexts. The scenarios cover the 4 areas 
contents, semantics, processes and people that had been identified as those in which maturing processes 
becomes manifest (cf. deliverable D1.1). The plan has been to cover the entire spectrum of the MATURE 
targets but to also reduce the complexity at the same time. This could be achieved by the development of 
technically independent demonstrators, which, however, were aligned by various discussions between the 
respective demonstrator groups. 

These demonstrators can be seen as further development of the first year’s Design Studies (see D2.1, 
D3.1). Consequently the application scenarios show certain similarities to those of the Design studies. In 
conjunction with the requirements derived in the first year’s deliverables, they are supposed to foster 
knowledge maturing of artefacts, sociofacts and cognifacts in the Application Partner’s context. Other 
important influence factors on the demonstrator development were the results of the ethnographically 
informed study in year 1 and ongoing research on knowledge maturing indicators. 

The report will describe the first phases of this work, which verifies technical developments against the 
model of knowledge maturing and performs an initial assessment of appropriateness and usability within 
the respective application contexts. In order to align the developments with the requirements of the 
application partners we followed a participatory design approach (cf. Section 4.1). In short small scale 
workshops or self-directed phases end-users could see, work and reflect on first ideas and to influence the 
results of the development work. As a pre-evaluative step, this user centred design approach provided us 
with valuable feedback, guiding our development. Because of its pre-evaluative characteristic we refer to 
these brainstorming and reflection driven meetings as participatory design activities. 
 
Together with the theoretical work on the knowledge maturing model, the results of our participatory 
design activities allowed us to prioritise the development of services and tools, which we have identified 
representing the most important use cases and requirements from a personal as well as organisational 
perspective. These have driven the implementation activities along these priorities. In this way we started 
with the design studies that guided the following implementation of modular learning and maturing 
services for each demonstrator. We have discussed some aspects in more detail such as the specific 
overlap (in terms of requirements and services) and interfaces between OLM- and PLM-focused 
developments. This has helped us gain a clearer picture of a coherent MATURE system.  
 
This discussion and research of these overlaps and relations to the KMM has been done with the help of 
Maturing Activity Systems, a projection of Engeström’s activity systems concentrating on those aspects 
that are central for knowledge maturing. In section 5.1 we show how this helps to derive patterns of 
knowledge maturing in socio-technical systems of this context and moreover, how these outcomes move 
us towards a more focused view on software-(design-) technical aspects supporting the maturing of 
artefacts, sociofacts or cognifacts. 
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The deliverable is structured as follows: 

• Section 2 gives a recapitulation of the requirements that we had identified in the first year. 
Although the development was mainly driven by the application scenarios we see that many of 
the identified aspects have been taken up by the development in the second year. In this way we 
obtain a concise overview of the connection between the results of the first and second year. 

• Section 3 introduces the maturing activity systems, which provide us with a tool to deepen our 
understanding of knowledge maturing. Especially, the relation between and mutual impact of the 
three knowledge instances cognifacts, sociofacts and artefacts as well as their maturing in relation 
to knowledge intensive actions became much clearer. This concept helped us identify knowledge 
maturing patterns and shaped our understanding of the individual and organisational maturing 
aspects of the software to be developed. 

• Section 4 gives a detailed overview of all four demonstrators that have been developed to show 
the feasibility of PLME and OLME aspects for the different areas. The section provides 
information about the activities related to the design and realisation of the demonstrators. 
Moreover, it explains the relevance of the respective demonstrator for knowledge maturing. In 
this respect it also addresses the issue of motivation. Finally, the demonstrators are analysed with 
respect to the gained experience regarding knowledge maturing especially by means of maturing 
activity systems. In particular it is explained why we decided to give up the distinction between 
PLME and OLME forming a joint Learning and Maturing Environment (LME). The section is 
concluded with an outlook for the respective demonstrators. 

• Section 5 describes the consequences drawn from the insights of the demonstrator development 
regarding the joint Learning and Maturing Environment. It explains how the personal and 
organisational aspects are interlinked and can be used together to drive knowledge maturing. 
Based on this, a general outlook is given reflecting the tasks we are approaching to in year three 
regarding theoretical as well as practical challenges. 

 

1.1 Synchronising with D6.1 (Evaluation Plan, Formative Evaluation and Requirements 
Specification) 

As MATURE has followed an agile design based research approach that is documented in D6.1, the 
development (of technologies and scenarios) and formative evaluation activities are interrelated. Indeed, 
the first phases of the formative evaluations are effectively exercises in participatory design and scenario 
refinement, because our approach does not separate these, and considers them to be the interrelated 
aspects of an iterative design process. So, these ‘Participatory Design and Phase 1 Formative Evaluation’ 
activities are documented as such within this deliverable, with the Phase 2 formative evaluations, that will 
be more oriented towards verifying the Demonstrator designs and related scenarios to be reported in D6.2. 
Note, that another aspect of the formative evaluation that is covered in some cases in this deliverable is 
the ‘conceptual verification’, which articulates the Demonstrator designs in terms of the knowledge 
maturing model and related theory, such as Activity Systems (Engeström, 1987) and a re-thinking of the 
Vygotskian (1978) notion of the Zone of Proximal Development (ZPD). Note that although this work 
does not in principle have to be completed until the reporting of D6.2. at M27, we felt that is was 
important to record the work to date in this deliverable, to give as much direct cohesion and conceptual 
framing as possible to our technical undertakings at this stage. 



   

 

2  Recapitulation of requirements 
In the deliverable D2.1 and D3.1 we had identified a number of requirements for the personal and 
organisational learning and maturing environments. Although the general development paradigm for the 
second year was mainly focusing on the participatory design approach to develop a shared understanding 
of the demonstrators, we nevertheless want to recapitulate these requirements here in order to show that 
the chosen approach is also in line with these requirements. 

Since the service classifications developed in D2.1 and D3.1 describes a central characteristics of 
knowledge maturing environments a general coverage of these categories should become apparent. In 
fact, the following overview shows that a rather broad coverage of different aspects could be reached.  

 

2.1 PLME requirements 

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

One of the primary ways to work through a large-scale datastore as 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 user’s access to it. 

 

Code Name Realisation in Demonstrator Demonstrator 

PR I.1 Artefact-Creator 
Linkage 

The web document annotation management service 
and dialogue annotation management service relate 
created bookmarks, dialogues, and annotations with 
the creator as well as in case of dialogues to their 
participants. 

D2 

The people annotation management service relate 
created person profiles and annotations with the 
creator 

D3 

PR I.2 Context 
dependent 
artefact search  

The User gets all knowledge artefacts, including 
experts for a certain field or historical cases, related 
to the task assigned to her.  

D4 

PR I.3 Community 
member 
awareness 

The People overview service shows co-users and 
annotated persons with the possibility to contact them 
by email. 

D3 

The semantic search service as well as the browse 
and navigation service for annotated web documents 
and performed dialogues also offers associated 
people with the possibility to contact them. 

D2 

  See realisation of PR I.2 above D4 

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

Mash-up Search Service and Metadata management 
and Recommendation Service 

D1 

The web document annotation service allows for 
bookmarking, annotate and classify web documents. 

D2 
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Code Name Realisation in Demonstrator Demonstrator 

Annotated web documents and performed dialogues 
can be found by the semantic search service. 

PRI.5 Annotation-
based Query 
Ranking 

The semantic search service analyzes the query string 
for references of concepts and searches for web 
documents annotated with identified concepts. This is 
combined with a full text search in the web 
documents contents.  

D2 

Table 1. Requirements regarding learning by searching for and exploring artefacts for the task at 
hand 

2.1.2 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 Realisation in Demonstrator Demonstrator 

PR 
II.1 

Social Network 
Visualisation 

Visual browsing service D1 

Browse and navigation service shows persons similar 
to the user himself or related to a specific topic.  

D3 

PR 
II.2 

Find relevant 
people/experts 

People search service D1 

The people search service allows for searching 
people for a specific topic and provides query 
relaxation and refinement support. 

D3 

Via the browse and navigation service, the user can 
explore relevant people. 

D3 

  See realization of PR I.2 D4 

PR 
II.3 

Expertise 
aggregation 

A person’s expertise is aggregated from assigned 
concepts by other people by the people annotation 
management service. 

D3 

PR 
II.4 

Transparency of 
system results 

The user can see how often a concept is assigned to a 
person, which determines the recommendation. 

D3 

PR 
II.5 

Maturing 
artefacts 
through 
dialogues 

The users can start CDR- and KM dialogues from 
various points, e.g. during annotation of web 
document or ontology editing. The dialogue 
annotation management service stores the dialogue 

D2 



   

 

Code Name Realisation in Demonstrator Demonstrator 
transcript and relates it with related artefacts, i.e. web 
document or ontology concept. 

PR 
II.6 

Tagging people The people annotation service allows for annotating 
internal and external person (profiles) based on 
ontology. 

D3 

PR 
II.7 

Maintaining own 
profile 

Via the people profile and people annotation service 
the user can view his profile and change annotations 

D3 

PR 
II.12 

Discussion 
forums 

Collaboration Service D1 

  Users can add problems and solutions to a task D4 

Table 2. Requirements regarding learning by finding and communicating with people 

2.1.3 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 Realisation in Demonstrator Demonstrator 

PR 
III.1 

Change of 
artefact 
Awareness  

Resource activity evaluation service D1 

  The awareness is given implicitly as always the latest 
version of knowledge artefacts relevant for a task are 
retrieved automatically 

D4 

  The development reflection service together with the 
history & logging service provide awareness on 
changes of web documents, dialogues/people, their 
annotations and ontology elements. 

D2/D3 

PR 
III.3  

Tracking  Activity tracking service D1 

  The ATOM feed service together with the history & 
logging service provides the possibility to track 
activities. 

D2/D3 

  Process execution is tracked automatically D4 

Table 3. Requirements regarding becoming aware of developments and changes 
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2.1.4 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 Realisation in Demonstrator Demonstrator 

PR 
IV.1 

Rating of 
artefacts    

Rating Service D1 

  The users can make a qualitative and meaningful 
rating through tagging a web document with 
criticising concepts. 

D2 

PR 
IV.2 

Collecting & 
adding or linking 
artefacts for 
later retrieval 

Collection Service D1 

The web document annotation service allows for 
collecting, bookmarking and annotating web 
documents. Artefacts are linked through the ontology 
(web document annotation management service 
together with the ontology management service).    

Performed dialogues are automatically collected and 
linked to the related artefacts (e.g. web document or 
concept) by the dialogue annotation management 
service. 

D2 

New artefacts can be added to any task and made 
available for others 

D4 

PR 
IV.3 

Annotating & 
structuring 
artefacts 

Metadata management and recommendation service, 
relation service 

D1 

The web document annotation service together with 
the ontology management service allows for 
annotating web documents with concepts from the 
shared ontology or new topics. The user is supported 
with autocompletion. 

D2 

PR 
IV.4 

Recording and 
sharing work 
experience  

A user's task execution is recorded. This includes the 
steps (subtasks) the user added or task delegations 
she made.  It is also monitored which additional 
resources a user added to fulfil the task, such as 
experts to ask and emails, documents or web pages to 
read.  

Analyzing process instances can for example show 
that a certain task always is split into two sub-task, 
one delegated to an expert. In this case a suggestion 
can be made to change the process model 
accordingly.  

D4 



   

 

Code Name Realisation in Demonstrator Demonstrator 

PR 
IV.6 

Manipulate, edit 
and repurpose  

Content creation service - within this service the 
content can also be marked to be readable only by 
certain user groups (personal advisors, students, 
teachers) 

D1 

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.  

D1 

PR 
IV.9 

Collaboratively 
working on a 
topic  

Content creation service D1 

The users can jointly develop a shared vocabulary, 
shared repository of web documents and dialogues. 

D2 

The users can jointly develop a shared vocabulary 
and shared directory of who knows what.  

D3 

A task can be delegated or a new task can be added if 
a work needs to be more collaboration than expected 

D4 

PR 
IV.10 

Publishing  Content creation service D1 

The annotation services enable users to easily share 
and publish bookmarks within the community.  

New ideas of concepts are automatically added to the 
shared ontology. Changes to the ontology are visible 
and effective in realtime. 

 New ideas can be discussed in dialogues which are 
automatically added to the shared repository at the 
end. 

D2 

The annotation service enables users to easily share 
and publish what they know about their colleagues 
and contacts. 

New ideas of concepts are automatically added to the 
shared ontology. Changes to the ontology are visible 
and effective in realtime. 

D3 

Every knowledge artefact can be added to a task and 
make publish to share with others 

D4 

PR 
IV.11 

Presenting  (not yet realised)  

PR 
IV.12 

Standards  Almost any data is stored in RDF(S). Both 
demonstrators use SKOS for the ontology, FOAF and 
CommonTag as standards. Data can be exported via 
the space configuration and system administration 
services. 

D2/D3 

Table 4. Requirements regarding creating, refining, developing, aggregating, structuring, and 
sharing artefacts 
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2.1.5 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 Realisation in Demonstrator Demonstrator 

PR 
V.1 

Semantic 
artefact 
arranging  

Collection service D1 

The annotation services together with the ontology 
management service support users to collect and 
semantically structure information. 

D2/D3 

PR 
V.2 

Topic dependent 
experience 
visualisation  

(not yet realised)  

PR 
V.4 

Visualisation  Visual browsing service D1 

The browse and navigation service enables users to 
explore structures and data. 

D2/D3 

PR 
V.5 

Scaffolding  The aggregation service allows also for scaffolding 
of artefacts 

D1 

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.  

D1 

See PR IV.10 D2/D3 

see realization of PR IV.10 D4 

PR 
V.7  

Adapting 
vocabulary 

Metadata management and recommendation service D1 

The ontology visualization and editing service 
together with the ontology management service 
enable the user to easily adapt the vocabulary 
according to his needs.  

The Gardening (Recommendation) services provide 
suggestions for adaptation possibilities. 

The annotation services support the users in 
automatically extending the vocabulary with new 
terms. 

D2/D3 

PR 
V.8 

Planning  A user can add tasks and create task patterns as she 
needs to 

D4 

Table 5. Requirements regarding reflection and gardening 



   

 

2.1.6 Area VI: Creating a learning environment 

It is evident that the system needs to be accessible to and configurable by 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 Realisation in Demonstrator Demonstrator 

PR 
VI.1  

PLME context 
profiles  

(not yet realised)  

PR 
VI.2  

Mobile devices  (not yet realised)  

PR 
VI.3  

Design and 
appearance  

(not yet realised)  

PR 
VI.4  

User interfaces  The users are supported with autocompletion by the 
annotation and ontology visualization and editing 
services.  

The demonstrator labelling as well as the language is 
adapted to the application partners. 

The semantic search service supports the user with 
query refinements and relaxations.  

The demonstrator can be pre-filled, e.g. an existing 
ontology can be imported. 

D2/D3 

  Users have an easy to use interface to work on their 
task and getting the needed knowledge resources 

D4 

PR 
VI.5 

Single-Sign-On   One sign-in needed to access all services which is 
linked to a complex rights management service 

D1 

PR 
VI.6 

PLME 
construction kit  

(not yet realised)  

PR 
V.7 

Privacy and 
Access Rights 

Private and public space D1 

Access rights are handled via tasks are assigned D4 

PR 
V.9 

Semantic 
artefact 
arranging  

Collection service D1 

Table 6. Requirements regarding creating a learning environment 

 

2.2 OLME requirements 

2.2.1 Information supply 

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

 

Code Name Realisation in Demonstrator Demonstrator 

ORI.1 Information pull see Visual Semantic Browsing Service D1 

The browse and navigation service enables users to 
get an overview on the artefacts in the repository 

D2/D3 

Information (knowledge resources, e.g. documents or 
experts) are retrieved automatically for a process or 
task of a process; this is done either based on pre-
defined qualifiers, e.g. regulations relevant for task 
execution or based on application knowledge, e.g. for 
a certain task is an expert with specific skills 
retrieved, relevant for that specific task 

D4 

Table 7. Requirements regarding information pull 

 

Code Name Realisation in Demonstrator Demonstrator 

OR 
III.1 

Awareness of 
changes 

see Resource Activity Evaluation Service and 
Activity Tracking Service 

D1 

The development reflection services as well as the 
ATOM Feed service, together with the history & 
logging service, provide awareness on changes of 
web documents, dialogues/people, their annotations 
and ontology elements. 

D2/D3 

As information relevant to a task is retrieved 
automatically changes in the knowledge base become 
effective immediately 

D4 

OR 
I.2 

Process support New/additional task s can be created and tasks can be 
delegated as appropriate 

During the mining such changes can be detected and 
if performed more often than a certain threshold 
suggestions for process modification can be created 
automatically 

D4 

OR 
I.3 

Reduce the 
period of 
vocational 
adjustment 

All knowledge artefacts (e.g. information and 
experts) are provided automatically and can be 
complemented according to individual needs 

D4 

OR 
II.1 

Enable 
community 
discussions 

see Discussion Service D1 

The InterLoc service supports users in performing 
structured dialogues about specific topics. Possibility 
to engage in discussions is provided at various points 
in the demonstrator.  

D2 



   

 

Code Name Realisation in Demonstrator Demonstrator 

The users can easily find other interesting persons for 
discussions about e.g. a specific topic, via the browse 
and navigation or people overview services. 

D3 

Users can make new information available for others 
by adding it to a task pattern; with that it is 
guaranteed that the information is available but only 
to those performing similar tasks. 

In addition problems and solutions can be posted and 
made available for others 

D4 

OR 
I.4 

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

D4 

Table 8. Requirements regarding information push 

 

2.2.2 Collaborative integration of knowledge artefacts 

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

 

Code Name Realisation in Demonstrator Demonstrator 

OR 
IV.1 

Annotation see Metadata management and recommendation 
service 

D1 

The annotation services provides an easy-to-use 
interface to annotate artefacts 

D2/D3 

If a user adds new information to a task metadata for 
that information can be created automatically based 
on task, process and context information of the user 

D4 

OR 
V.1 

Gardening see Metadata management and recommendation 
service 

D1 

  The ontology visualization and editing service 
provides an easy editor for changing and adapting the 
ontology.  

Gardening is supported by the gardening 
(recommendation) services.  

In Demonstrator 2, structured dialogues (KM 
dialogues) support the negotiation of meaning. 

D2/D3 

OR 
IV.2 

Combining (not yet realised)  

Table 9. Requirements regarding integration 
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2.2.3 Collaborative refinement of artefacts 

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

 

Code Name Realisation in Demonstrator Demonstrator 

OR 
V.2 

Keeping 
artefacts up-to-
date 

see Accuracy Control Service D1 

OR 
IV.3 

Enhance work 
experience 

Users can add information or experts to any task they 
work on; if they want they share that knowledge with 
others adding it to a task pattern. 

Knowledge about process instances (had they been 
performed as designed, what deviation had been 
made) is captured and can be analysed for process 
optimization 

D4 

OR 
II.2 

Competence 
management 

Via the annotation service, users can easily record 
and share their knowledge about other people.  

This knowledge is easily accessible via the search, 
browse and navigation, and people overview 
services. The ontology visualization and editing 
services supports the collaborative development of a 
competence vocabulary. 

D3 

OR 
IV.4 

Automatically 
create 
knowledge 
artefacts 

(not yet realised)  

Table 10. Requirements regarding refinement 

 

2.2.4 Publishing created artefacts 

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

 

Code Name Realisation in Demonstrator Demonstrator 

OR 
IV.5 

Dissemination A combination of the Content Creation Service, 
Markup Management and Recommendation service, 
Collaboration Service, Collection Service 

D1 

The annotation services enable users to easily share 
and publish bookmarks within the community.  

New ideas of concepts are automatically added to the 
shared ontology. Changes to the ontology are visible 
and effective in realtime. 

 New ideas can be discussed in dialogues which are 

D2 



   

 

Code Name Realisation in Demonstrator Demonstrator 
automatically added to the shared repository at the 
end. 

The annotation service enables users to easily share 
and publish what they know about their colleagues 
and contacts. 

New ideas or concepts are automatically added to the 
shared ontology. Changes to the ontology are visible 
and effective in realtime. 

D3 

Users can publish their information easily by adding 
it to a task pattern, available for others. 

In addition, problems and solutions related to task 
can be issued and commonly edited 

D4 

Table 11. Requirements regarding publishing of artefacts 

 

2.2.5 Negotiation of changes 

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

 

Code Name Realisation in Demonstrator Demonstrator 

OR 
IV.6  

Giving feedback   

OR 
II.3  

Collaboratively 
working on a 
topic 

The users can jointly develop a shared vocabulary, 
shared repository of web documents and dialogs. 

D2 

  The users can jointly develop a shared vocabulary 
and shared directory of who knows what. 

D3 

OR 
II.4  

Negotiating 
meaning 

The ontology visualization and editing service 
provides an easy editor for collaboratively changing 
and adapting the ontology.  

The gardening (recommendation) services support 
the consolidation.  

In Demonstrator 2, structured dialogues (KM 
dialogues) support the negotiation of meaning. 

D2/D3 

OR 
IV.7  

Support 
probationers 

  

Table 12. Requirements regarding negotiation 
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2.3 Conclusion 

Starting from the use cases described in D2.1 and D3.1, which are mentioned above, the Knowledge 
Maturing Model v2, and the application partner’s needs, we have selected specific focus use cases on 
which we concentrated in the second year of the project. These use cases cluster various requirements to 
well-arranged packages. These packages have been chosen according to their supporting feature for 
knowledge maturing in the application partner’s context. In particular the packages constitute the 
demonstrators that we describe in the following section. In this way the demonstrators have become the 
main objects of development and research in the second year. Therefore we will dedicate the major part 
of this deliverable to their description and analysis.  
 
The 4 identified demonstrators are: 
 
Demonstrator 1: Assuring Quality for Social Learning in Content Networks 
Demonstrator 2: Developing Collaborative Understanding 
Demonstrator 3: Collaborative Competence Management 
Demonstrator 4: KISSmir – Maturing process knowledge and learning by case tracking 
 
Before describing the four demonstrators in section 4, the next section explains our approach to analyse 
them by means of maturing activity systems.  

 



   

 

3  Maturing model approach to demonstrator analysis 
In order to better understand the demonstrators from a theoretical point of view based on knowledge 
maturing we have applied Activity Theory (AT) in a form that is adapted to the particular aspects of 
knowledge maturing. Our use of AT is based on Engeström’s approach (1987). In particular we analyse 
the activities supported by the demonstrators on the basis of activity systems as they were introduced by 
Engeström. The principle scheme of an activity system is described in Figure 1: 

 
Figure 1. Principle structure of an activity system 

  

This figure describes the action of a human actor (subject) in collaboration with a community of other 
people who are involved in this action. The relationships between the people in this community are 
mediated by a common ground of meaning given by a common praxis (constituted by formal rules or 
informal habits). The rules and practice guide the collaboration of all involved persons. The relationship 
between the co-workers and the object of activity is mediated by the organisation of work, described as 
division of labour. The co-workers find themselves in the community both as independent subjects and as 
object of interaction. 

According to Engeström (1987) we find four levels of possible contradictions within this activity system 
that accompany the change of activities. Primary contradictions are related to contradictions at a singular 
node, e.g., the subject might be driven by different motives. Secondary contradictions derive from the 
direct interaction of nodes, e.g., between subjects and tools which might not be appropriate to the 
subjects’ goal. Tertiary contradictions arise between an existing activity and what can be described as a 
more advanced form of that activity, e.g., if an activity has been restructured. Finally, quaternary 
contradictions appear between different activities. The discovery of these contradictions can help to 
develop the activity system further, e.g., by introduction of improved instruments. In the analysis 
described in the following section we have not yet referred to contradiction, however, the description of 
the demonstrators opens up such opportunity and we will conduct such analysis in detail in the third year 
of the project. 

In this current report, we have concentrated on the particular maturing aspects of the various 
demonstrators that will help us develop a realistic overview of knowledge maturing. On the one hand, this 
required a simplified consideration of the activity systems and, on the other hand, an extension with 
respect to dynamic aspects (Halverson, 2002). To achieve this goal we followed the central idea to project 
the activity system onto those entities that centrally describe the maturing process. To this end we also 
referred to the concepts and terminologies introduced in Deliverable D1.1 such as cognifacts and 
sociofacts that describe particular manifestations of knowledge. Following this idea we arrived at an 
activity system the (static) constituents of which are outlined in Figure 2. 
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Figure 2. Principle structure of the maturing activity system 

 

The system outlined in Figure 2, which we call a maturing activity system (MAS), describes selected 
aspects of the entire activity system specifically related to knowledge maturing. One feature is the 
concentration on the cognifact and sociofact aspects of subject and rules/practice, respectively. This 
means that we focus on the knowledge components of these entities as the intangible aspects of these 
entities. A more drastic restriction appears in the tool component where we exclude the consideration of 
all general tools such as search engines, workflow management systems etc and focus on the data-like 
tool aspects which becomes manifest in artefacts where we regard artefacts which transfer information 
and represent codified knowledge, for example, web documents, task patterns, tags etc.  

The fundamental assumption behind this projection has been the idea that in these cases the information 
provided by the artefact is the decisive factor that influences how the user conducts the activity and not 
the particular tool as such. Moreover, we are particular interested in the way how knowledge or its 
manifestations flow between the individual constituents. It is another assumption that the development of 
knowledge depends on such flows, for example, when knowledge is applied in action or codified in 
artefacts so that it can spread in the organisation. 

Investigating the resulting schema as shown in Figure 2 we find some uniform characteristic for the both 
lateral sides of the triangle. While on the left hand side all constituents are related to knowledge 
manifestations (cognifacts, sociofacts, and artefacts) , the right hand side shows elements related to action 
(division of labour, objective, artefact) where artefacts appear at the intersection of both sides. Here the 
double appearance of artefacts makes perfectly sense from the maturing perspective if we keep in mind 
that knowledge artefacts actually appear in a double role: The first role is that of knowledge provider for 
individual persons that guides them in their activity. The second role is that of a knowledge artefact that is 
the outcome of an action, for example, tags that are set, task patterns that are updated etc. In other words 
the double role of knowledge artefacts reflects the fact that these artefacts appear as both knowledge 
source and target. The knowledge side of the MAS represents a kind of storage that preserves know-how 
for later actions while the action side represents actualisations of this stored knowledge producing new 
knowledge as experience of executed work that has to be stored again. In this way it comes back to the 
knowledge side and a complete cycle of knowledge storage and action performance is established as the 
core process of knowledge maturing. Here we encounter another fundamental assumption that say that 
knowledge maturing mainly results form the actualisation of existing knowledge in action. This can be 
productive action, for example, when things are produced to be consumed, or knowledge maturing 
(including knowledge management) actions in which knowledge is used to produce new and more 
effective manifestations of knowledge, for example, if a person gives a talk (cognifact to sociofacts), 
writes down what she knows (cognifact to artefacts), or negotiates with others about communal tags 
(sociofact to artefact). 



   

 

 
Figure 3. Interactions of a MAS 

 

To describe the dynamics of a MAS with respect to information flow we have introduced different types 
of arrows as it can be seen in Figure 3. In the following we will explain the meaning of the arrows in 
Figure 3: 

(1) Artefact – Cognifact Interaction: The subject gets information and guidance from the artefact 
how to perform the intended action, e.g., a tag cloud that provides guidance for search or a task 
pattern that support the execution of a task. 

(2) Sociofact – Cognifact Interaction: The subject usually adapts the way how an action is 
performed to the norms and shared experience of the particular community. For example, a user 
who defines tags for a community is aware of the naming strategy of this community and uses 
this knowledge. 

(3) Cognifact – Objective Interaction: 

(3a) Based on the respective cognifacts the subject performs the action. 

(3b) Direct feedback from the action leads to personal learning that becomes manifest in the 
cognifact, for example, the information that a career adviser gets from her client. 

(4) Objective – Artefact Interaction:  

(4a) The outcome of an action results in the creation of update of an artefact. For example, 
the participation in the assessment of a web document results in the enhancement of the 
dialogue artefact or a task object is enhanced by resources used in execution. 

(4b) Artefacts directly influence the execution. For example, data from a task are 
automatically transferred to a task pattern when the user creates such a task pattern from 
a task without the deviation via cognifacts. 

(4c) Artefacts directly influence the division of labour. This is the case in executable process 
models which control the sequence and interaction of individual activities. 

(5) Community – Objective Interaction: 

(3a) In collaborative action such as negotiations the subject directly works together with 
other members of the community. In this case we do not have a division of labour. 

(3b) The result of an action causes an announcement and involvement of the community. For 
example, after publishing a web document other members of the community are 
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automatically informed that the new artefact is available so that the community can 
contribute to its assessment. 

(6) Cognifact – Community Interaction: The subject directly announces the execution of an action 
to the community in order to invite members to collaboration. 

(7) Community – DoL Interaction: The contribution of the community is not always collaborative 
but can also consist in the execution of subtasks. 

(8) Objective – Sociofact Interaction: From the collaborative execution of an action results a shared 
understanding of this action and the way of collaborations as a sociofact. 

It is to be remarked that in some cases the selection of used arrows used becomes rather sophisticated. If 
we consider the case that a community discusses a specific issue and forms a sociofact by doing so, we 
could expect an arrow from community to sociofacts. However, in the cases that we considered here this 
discussion appeared as an activity so that the arrow leads from the community which takes part in the 
discussion to the sociofact that results from the discussion. As a general rule we have tried to also 
describe the direct influence and described indirect influence by dashed arrows when we considered it. 

The activities describes in MAS do not only show direct effects but also influence the organisation in a 
long-term way. By long-term effect we mean those consequences of the activity that appear later and 
independently of the respective activity, e.g., if other people find dialogues or changed tags later while 
they are looking for information.  To distinguish both effects we have used solid arrows for direct (I.e., 
short-term) information transfer (as part of the considered activity) and dashed arrows for indirect (i.e., 
long-term) information transfer (e.g., via other information objects or for casual transfer as in the case that 
a person finds a tag by chance). Indirect effects that we have taken into account are depicted in Figure 4: 

 
Figure 4. Long-term effects in MAS 

 

Figure 4 shows 4 types of long-term effects that mainly result from later activities as those described in 
Figure 3. The difference of the long-term effects to those previously considered consists in the fact that 
they are not direct consequences of the respective action. The types of long-term effects considered are 
the following: 

(1) Artefacts influence sociofacts. For example, if a community agrees on a set of tags this influences 
later tagging by this community as well as others who become aware of the agreed setting. 

(2) Artefacts influence communities. For example, people who took part in the negotiation of an 
artefact can become experts for a certain topic and in this way become an informal member of an 
expert community so that other users might address them looking for support. 

(3) Artefacts influence the division of labour. Artefacts such as task patterns describe ways how work 
is to be delegated and which roles other people play in this collaboration. 



   

 

(4) Communities setting sociofacts. By the assignment to a particular artefact resulting from the 
participation in the assessment of this artefact a community indirectly sets a sociofact that 
influences others in their execution. 

Due to their indirect character these long-term effects are more diffuse than the direct interaction. 
Nevertheless the consideration of these effects helps understand the maturing process in its long-term 
results. 

Let us now consider the 7 examples given in Figure 3. Arrow (1) describes the case that a person gets 
information from a knowledge artefact during the action, e.g., reading a web documents or a task. This 
information helps the person to perform the respective action. Arrow (2) describes the influence of shared 
knowledge and experience on the respective action. Arrow (3) describes the actual execution of the 
action. Arrow (4) describes the effect of the action on the considered knowledge artefact, for example, 
updates of tags or contributions to dialogues. Arrow (5) describes the involvement of people due to an 
action, for example, by announcing the action results or suggestions of further actions. The arrows (6) and 
(7) describe typical indirect results. An example for (7) is the forming of a community through people 
tagging. Arrow (6) describes a very common long-term effect which consists in the forming of shared 
knowledge or practice by collaborative tagging or negotiations, for example. A typical reason for the 
indirect effect is often a time delay, for example, when specific resources are tagged in a specific way this 
influences people who later find the respective information objects and refer to these tags. It is apparent 
that not all effects are considered here but only those which are central for the maturing process. 

Generally, we follow the idea of knowledge maturing as a process that understands “learning activities as 
embedded into, interwoven with, and even indistinguishable from everyday work processes” (Schmidt et 
al., 2009). For a more elaborate definition of knowledge maturing we refer to deliverable D1.1. 
According to the knowledge maturing concept, learning is seen as a social and collaborative activity, in 
which individual and organisational learning processes are dynamically interlinked between each other 
(Riss et al., 2009). These aspects are mainly described by the chosen approach. 

In the analysis of the demonstrators it might appear that the considered processes are mainly driven by 
artefacts. There are two reasons for this observation. First, we observed activities that are mainly 
determined by the demonstrator tools. This mediation naturally leads to an artefact-driven 
communication. Second, the visibility of the structure of artefact is more easily accessible than that of 
sociofacts and cognifacts. Here we simply need a more detailed investigation of these knowledge 
manifestations in the future. Indeed learning that becomes manifest in cognifacts and sociofacts is 
probably the more important way of knowledge maturing than simple codification in knowledge artefacts. 
However, it is more difficult to observe and we simply need better tools and models to better take it into 
account. 

The MAS approach has been applied to all demonstrators and the results are separately described for each 
of them. A central assumption in the description of the demonstrators is that the maturing process is 
mainly driven by the actualisation of knowledge and the learning from action, in particular if the results 
of this learning become manifest in artefacts. In this way the maturing process is driven by cyclic 
development between knowledge actualisation and manifestation as they are known from the SECI model 
(Nonaka & Takeuchi, 1995). This assumption is based on the maturing conception that has been 
developed in deliverable D2.1 and D3.1. By applying the MAS we intend to answer the following 
questions: 

1. Which knowledge maturing cycles appear in the demonstrators? 

2. How do these cycles drive the spreading of knowledge in the organisation? 

3. How does the respective functionality of the demonstrator specifically support these cycles and 
which further functionalities are possible to intensify the effects? 

4. Can we discover any patterns in the knowledge maturing processes across all demonstrators? 

5. How can we combine the demonstrators to further foster the knowledge maturing process? 

6. What can we learn with respect to knowledge indicators form the discovered patterns? 
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7. How does the analysis help us to further develop the general knowledge maturing model? 

Regarding the last point we already observe a convergence of the different approaches described in the 
deliverable D1.1 and explicated in D2.1 and D3.1. Further results in this respect will be described in 
deliverable D1.2. 

By means of this approach to analysing the demonstrators with respect to their ability to foster knowledge 
maturing in general and the mutual impact of actions and knowledge instantiations, we could give 
answers for the questions raised above. The next section describes the demonstrators regarding their 
application context, design, implementation, pre-evaluation (participatory design activities) and especially 
the way in which they support users in knowledge maturing activities.  

 

 



   

 

4  Demonstrators 
As depicted in Section 2 the demonstrators as a whole almost completely cover the entire spectrum of 
requirements that had been identified in the first year and documented in Deliverable D2.1 and D3.1. 
Table 13 shows the fact sheets of the four demonstrators, describing the main intention and involved 
partners of them. 

The particular goals in demonstrator development are compiled in the following list: 

• The first goal has been a large coverage of requirements identified in the first year; 

• Another goal has been to concentrate on the identified areas (semantics, contents, processes, and 
people) and learn about the specific maturing aspects of these areas; 

• The development of demonstrators additionally aims at closer relation to real scenarios that can 
be better considered in a concrete tool than in abstract description. In this respect smaller 
demonstrators were more easily to implement. 

• The concrete handling on the basis of a demonstrator also allows the gaining of more specific 
insights into the maturing aspects and their concrete support. After the first project year it had 
become clear that the complexity of the maturing process could not be understood without 
breaking it down into smaller units and concentration on particular aspects. 

The demonstrators were selected and defined at the end of year 2 and beginning of year. The selection 
was based on the developed use case descriptions. From these more fine-grained use cases, which 
frequently focus on single activities, context-specific scenarios were developed in a bottom-up process in 
interaction between technical partners and application partners, which laid the foundation for the 
demonstrators. Demonstrators were understood as implementing a coherent scenario that illustrates the 
added value of MATURE in a specific context. This process consisted of the following steps: 

• Collection of priorities for use cases from all partners 

• Aggregation of high priority use cases into groups guided by the knowledge maturing model 

• Development of demonstrator definitions, consisting of a scenario description, an explanation of 
the relevance for knowledge maturing, benefit for application partners, and research challenges 

• Cross-check of demonstrator definitions with TEL priorities from the PROLEARN Roadmap 

• Concrete planning (time, resources, involvement) 

Generally the demonstrators were developed independently of each other. This process had two 
advantages. First, it reduced the coordination effort. Since the demonstrators were developed in smaller 
teams it was easier to discuss issues arising and streamline the implementation. Secondly, one of the goals 
has been to identify different maturing strategies and processes. This meant that partially the demonstrator 
followed other guiding ideas such as fostering community involvement for tag negotiation or developing 
new intermediate artefacts as in the task pattern approach. This partially refers to the different maturing 
areas (content, people, and semantics versus processes) and their specific requirements. In this way it was 
possible to explore a broad spectrum of maturing features as the results will show. 
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Demonstrator 1 
Assuring Quality for Social Learning in Content Networks 

The objective of this demonstrator is to actively support social learning in a distributed setting and the 
extent to which this was achieved was analysed and tested within the application context of career 
services. The aim is to support knowledge workers in sharing their knowledge and experience and to 
foster informal, work-integrated learning when dealing with rapidly changing information, as for 
example Labour Market Information in the context of career services. The quality assurance process 
relates to both the personal need for an adviser to find appropriate and up-to-date information as fast 
as possible for the current work context and to the organisational need of achieving a coherent and 
high quality organisational identity in the development of knowledge artefacts. This is achieved by 
providing indicators for quality assurance, providing access to an overview of the knowledge base 
and by providing possibilities for gardening the knowledge base. 

Partners: TUG, UPB, UWAR, FZI (study on motivational aspects) 

Associate partner: Connexions Kent 

Demonstrator 2 
Collaborative Development of Understanding 

This demonstrator supports a community of practice in developing a collaborative understanding of 
their domain by interweaving the development of a shared information repository and vocabulary 
(ontology) with dialogues about them. The linking of social bookmarking ‘in action’, the 
collaborative and open development of ontologies and the included semantic relations, and aligning 
dialogue and semantics addresses a number of important research challenges. These include how to 
improve the understanding, maintenance and application of ontological schemes to contextualised 
problems within work-based communities. 

Partners: FZI, UPB, LTRI, STRUC 

Demonstrator 3 
People Tagging for Organizational Development 

This demonstrator primarily addresses from an end user point of view the problem of finding the right 
person to talk to. It allows for sharing the "knowing who" within a group or community via a 
collaborative tagging approach to gather information about persons. This information can also be 
used for human resource development that needs to have sufficient information about needs and 
current capabilities of current employees to make the right decisions about training required. 

Partners: FZI, UWAR 

Associate partners: Connexions Northumberland, Hochschule Pforzheim (conceptual validation) 

Demonstrator 4 
KISSmir - Maturing process knowledge and learning by case tracking and mining 

This KISSmir demonstrator provides guidance to users in performing tasks by workflow and task 
pattern support, e.g., by suggesting tasks or appropriate resources. However, it leaves the users the 
freedom to execute the task in a way they like and to add resources and procedures that they prefer. 
Finally KISSmir allows them to make their experience publicly available for other users working on 
similar tasks. In this way KISSmir supports the process maturing at the personal and organisational 
level. 

Partners: SAP, FHNW 

Table 13. Demonstrator fact sheets 



   

 

 

4.1 Participatory design studies 

In order to align the research activities with the needs of the application partners a user-centred approach 
(specifically the participatory design approach) has been applied to the demonstrators. This concerns the 
design, the development, and the evaluation process. The particular proceeding was adopted from the 
participatory design approach (Bødker et al, 2004; Muller, 2007) which is strongly based on end-user 
involvement. Therefore end-users were invited to cooperate with researchers and developers during the 
innovation process. Furthermore, the end-users participated in various stages of the process: the initial 
exploration to help defining the problem, during development to help focus on appropriate solutions, and 
the evaluation to provide feedback on the proposed prototype. 

4.2 Demonstrator presentation 

In order to ensure the comparability of the individual demonstrators we will present them in a common 
format. Nevertheless every demonstrator has its own particular characteristics so that the descriptions 
differ in various aspects. The schema that we have applied can be described as follows: 

• Each demonstrator description starts with a short introduction. This introduction includes a 
description of the application case and the technological approach to address the issues that are 
specific for the particular demonstrator. 

• The second section describes the design approach that has been chosen. This can concern the 
software architecture, the development process, as well as the user interface. The design also 
describes the included services or other relations to the work of the last year. Specific aspects that 
we have considered here as the aspects or user motivation and system integration. 

• The third section describes the particularities on the participatory design activities. This 
includes the description of design studies and mock-ups as well as workshops with end-users that 
took place in the second year of the project. Finally it also includes the demonstrator evaluations 
that resulted from these workshops. 

• In the conclusion section we finally investigated the maturing aspects of the demonstrators, 
respectively. Here the central question was how the demonstrators support knowledge maturing, 
how they realise user support in this respect, and the ways knowledge maturing takes place. To 
this end we described the activities supported by the demonstrators by Maturing Activity Systems 
as introduced in Section 3. The section is than concluded by general remarks about lessons 
learned and other maturing aspects. 

• The demonstrator descriptions end with an outlook of further plans. This concerns further 
evaluation activities as well as identified integration opportunities between the individual 
demonstrators. Particular emphasis is placed on mobile aspects (which have been prepared in a 
specific design study) and which we want to explore in the third year of the project. 

 

4.3 Demonstrator 1: Assuring Quality for Social Learning in Content Networks 

4.3.1 Introduction 

The objective of this demonstrator is to actively support social learning in a distributed setting and was 
analysed and tested with the application context of career services. Its aim is to support knowledge 
workers in sharing their knowledge and experience and to foster informal, work-integrated learning when 
dealing with rapidly changing information, as for example Labour Market Information in the context of 
career service. Therefore, the demonstrator provides a system supporting a community driven quality 
assurance process in combination with social learning. This quality assurance process relates to both the 
personal need for an adviser to find appropriate and up-to-date information as fast as possible for the 
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current work context and to the organisational need of achieving a coherent and high quality 
organisational identity in the development of knowledge artefacts 

In the next section, we present the design, development and evaluation of a mash-up learning and 
maturing approach based on widget technology which is seamlessly integrated into the familiar work 
environment of the user. The widgets provide access to indicators for quality assurance, to an overview of 
the knowledge base and by providing possibilities for gardening the knowledge base. 

4.3.1.1 Application case 

One of the main activities of the first year of MATURE was the development of use cases with the aim to 
guide the development of the second year. These use cases were the result of the design studies and the 
ethnographic studies (see Deliverable D1.1). For this demonstrator, UC 7 (Develop a community driven 
quality assurance system) plays the role of the leading use case. The context in which we will develop and 
evaluate our system will be the one of career guidance organisations (Connexions Kent) which is highly 
content dependent and rapidly changing due to the dependence on Labour Market Information.  

In order to provide personal advisors with a system supporting their heavily content-based work processes 
and corresponding knowledge maturing processes, we already developed an early prototype in the first 
year of MATURE. For this first prototype, a Semantic Media Wiki was chosen as a basis, which was 
extended with additional services as search service, generating mark-up service, maturing indicator 
service and a visualization service. For details see MATURE year 1 - Semantic Media Wiki Design 
Study.  

The evolution of the design study (see Weber et al., 2008 and Deliverable D3.1) into this demonstrator 
was based on the feedback from a requirement elicitation workshop that took place in January 2009 and 
following refinement and evaluation workshops. This user-driven development and evaluation process 
will be described in detail in section 4.3.2.2. The resulting prototype provides platform independent 
widgets and offers personal and organisational content space, the design of the prototype is described in 
detail in the following. 

Throughout the demonstrator description we have used the following terminology: 

• Desktop resources are resources which are created or edited and stored on the users’ machine.  

• Web resources are knowledge resources available on the Internet. This can be web pages, wiki 
articles, blogs or pictures.  

• Resources from the content repository: The content repository stores textual content which is 
collaboratively created within the system 

• The representation of the user is a central element in the system.  

• Examples for semantic annotations of different kinds of resources (desktop resources, web 
resources, users) are: 

o tagging of Word documents, finding documents based on tag clouds 
o relating web resources to documents 
o relating documents to persons, i.e. authors, experts 

 

4.3.1.2 Technology offering 

Widget based learning and maturing environment 

The demonstrator presented here is based on a widget approach especially for supporting work-integrated 
learning based on a concrete use case. It is designed to combine web based information access and 
desktop integration. An underlying communication infrastructure allows for exchanging data and events 
between widgets in order to improve workflows and usability, and avoid media disruptions. For 



   

 

integration, we used the WidgetServer, a messaging environment of the KnowledgeBus specially 
developed for easily mashing up and integrating independent software clients (see also Deliverable 5.3). 

The focus of our work is on the informal side of work-integrated learning, specifically covering work 
processes of knowledge workers with learning as a by-product (Eraut, 2007). This enables a shift from the 
training perspective of the organisation to the learning perspective of the individual. 

We will present a mash-up learning and maturing approach based on widget technology which is 
seamlessly integrated into the familiar work environment of the user. The objective of the system is to 
actively support higher quality of knowledge work and to foster informal learning.  

4.3.1.3 Knowledge maturing aspects and research challenges 

The use cases covering the area of ‘Create, develop, and share content’ has been taken as the leading use 
cases for this demonstrator. Due to the setting of this demonstrator its main focus is on content aspect of 
knowledge maturing. While it is clear that semantics, people and processes play an important role for 
ensuring quality, they are mainly seen in this demonstrator as enablers to ensure content quality.  

Within this demonstrator we want to explore ways how to support the collaborative creation of high 
quality and reliable content-based knowledge artefacts in a self-organised way. The main focus of this 
demonstrator is on the first four phases of the knowledge maturing model. 

We want to analyze how to support content creation from an early stage to high quality artefacts and 
which means are required to include semantics and people to do so.  The first aspect is providing search 
support (e.g., search for knowledge artefacts related to a certain topic within social networks or in a 
unified way over various information sources). The goal is not only to find these artefacts but also how to 
identify relevant ones in the context of the user's tasks.  Another relevant question is how to let other 
user's benefit from the experience of another, therefore we will provide services to effectively manage 
relevant information sources and to discuss and share them with others. 

Efficiency is a key goal of an organisation, which, as in this case, relates to the better reuse of existing 
knowledge and strives for collaborative improvement of the quality of already existing knowledge. In this 
respect we will mainly focus on: 

• how to share knowledge artefacts with others 

• how to collect relevant knowledge artefacts for later use 

• how to stay up to date on certain topics that are of a knowledge worker's interest 

• how knowledge workers can collaboratively support improving and highlighting the quality by 
rating and gardening of shared knowledge spaces and 

• how to provide the knowledge worker with adequate information about the relevance of a 
knowledge artefact in her current work task. 

The main organisational interest in this scenario is the need of the organisation to provide high quality 
services efficiently. Since career guidance occurs in a distributed setting, assuring quality of LMI services 
is a major challenge and (as in any other expert driven organisation) top-down control has its limits. This 
is where the personal aspect comes into play, knowledge workers themselves have to become aware of 
the benefits providing information about quality to colleagues. 

 

 

 

http://wiki.mature-ip.eu/index.php/Second_Iteration_of_Use_Cases#Area_VII:_Create.2C_develop.2C_and_share_content�
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4.3.2 Design 

4.3.2.1 Demonstrator Overview 

 

Widget Frontend 

As already mentioned, this demonstrator is based on a light-weight widget-based technology; Figure 5 
shows a snapshot of the personal desktop with a few widgets opened. In the following, different kinds of 
services, which this demonstrator offers as part of the widgets, are described in detail. 

 
Figure 5. Desktop showing various widget of demonstrator 1 

 
 
The maturing activities within the work process of personal advisors described in (Attwell 2007) include 
access to and search for information, aggregation of information, manipulation of documents, analysis 
and reflection of previous work, presentation and representation of created knowledge objects, sharing of 
information, and networking with other people. According to the knowledge maturing activities in 
deliverable D1.2, this process covers the following activities which are most relevant in the context of 
career guidance: 

1. Find relevant digital resources 
2. Embed information at individual or organisational level 
3. Keep up-to-date with organisation-related knowledge 
4. Familiarise oneself with new information 
5. Reorganise information at individual or organisational level 
6. Reflect on and refine work practices or processes 
7. Create and co-develop digital resources 
8. Share and release digital resources 
9. Restrict access and protect digital resources 
10. Find people with particular knowledge or expertise 
11. Communicate with people 
12. Assess, verify and rate information  



   

 

Based on the maturing activities, the following service functionality classes have been derived 
(Schoefegger et al., 2009):  (I) Orientation Services, (II) Inspiration Services, (III) Creation and 
Refinement Services, (IV) Collaboration Services, and (V) Reflection Services. The classes facilitate the 
categorization of widgets during design process and ensure that all maturing activities are covered. Figure 
6 depicts the interplay of these five knowledge maturing service classes. The service classes are arranged 
in a circle to emphasise that different services used by knowledge workers during their working process 
(for example, to create a document of high quality for training) do not follow a strict consecutiveness of 
service classes, rather the circle reflects the enabling of a flexible process of knowledge object creation 
and refinement with iterative use of collaboration and reflection services to enable knowledge maturing in 
this setting.  

 
Figure 6. Service classes of Demonstrator 1 

 
The groups of services depicted in the model will be described in the following section. The groups of 
services can be understood as service categories. Since the demonstrator is rather a framework for 
examining several parts of a mash-up PLE (like user interaction with the widget, communication, etc.) the 
developed widget frontend services are intended to exemplify services in each group. The objective of the 
demonstrator is to provide a reliable and stable platform for the development of a mash-up PLE. 

Orientation Services 
The purpose of these services is to provide support for identifying already existing relevant knowledge 
objects, related topics or colleagues working in related fields. With the help of these services, the user 
gets an overview of what is important in relation to his topic of interest in order to ensure organisational 
consistency and avoid redundant actions. In accordance with the knowledge maturing model, this set of 
services supports the access and search phase. Orientation services support the first phase of the maturing 
process, namely, expressing ideas. Having an overview of the organisational knowledge is necessary to 
develop and express new ideas whilst trying to keep organisational coherence. This set of services 
supports a knowledge worker who is new in a certain area of interest, e.g. because she is newly appointed 
within an organisation or is supposed to write a report about a certain topic.  

Inspiration Services 
The purpose of this set of services is to support inspiration for probably interesting topics and offering 
new perspectives on already existing topics of a knowledge worker’s field of interest. This class of 
services supports brainstorming, organising and analysing ideas. It encourages knowledge workers to gain 
new knowledge by presenting for example mash-ups of existing knowledge assets including videos or 
pictures or an aggregation of organisational knowledge assets related to a certain topic.  

Creation and Refinement Services 
The purpose of creation and refinement services is to generate knowledge artefacts that meet a certain 
form of (higher) quality standard (e.g. reports, presentations, learning material) by aggregating existing 
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knowledge assets. Furthermore, the services help to identify available or newly created knowledge objects 
that need an improvement in their maturing levels or can contribute to a given maturing process, for 
example by offering access to meaningful maturing indicators. The aim is to provide knowledge workers 
at every moment with adequate information in order to guide the users towards a common organisational 
goal. 
 

Collaboration Service 
The aim of this set of services is to offer collaboration support in every phase of the maturing process. 
This includes for example the distribution of knowledge artefacts in communities. The goal is to create 
opportunities for discussing questions or problems with authors of related knowledge artefacts, share 
newly created knowledge artefacts with possibly interested colleagues, present/represent newly acquired 
knowledge to different target groups or simply start collaboration for developing new ideas related to a 
topic. The initiation of collaboration and the collaboration itself are necessary to reach a consensus and a 
common understanding of knowledge assets of organisational interest.  
 

Reflection Service 
Reflection is necessary for organisational and individual development. Though it is mainly driven by 
actions of individuals, reflection can contribute towards improved organisational systems and practices. 
When people change their way of thinking or carrying out their work tasks, this has organisational 
implications. Reflection services aims at guiding knowledge workers to improve organisational 
knowledge by comparing one’s contributions to others with respect to the organisations goals. 
 
 
The following list contains service descriptions of services that were integrated into the demonstrator: 
 
 

Reflection Services 

Resource Activity Evaluation Service is supposed to collect all activities related to resources of a 
user. Such activities are for example opening and reading documents, disseminating or modifying 
content. A user is shown the list of activities (recently used, edited etc.) concerning her generated 
knowledge objects, related objects and (newly created) objects of possible interest. 

Activity tracking Service collects all ongoing activities with respect to privacy within the system. 
The user is presented the list of the recent activities which is updated, regularly. This helps to stay up 
to date what colleagues are working on or be aware of emerging topics. Examples would be that a 
new resource was added to the knowledge base with tags X and Y or that a user Z is looking for 
colleagues who can help with a certain topic (as this user has used the People Search Service). 

Collaboration Services 

Discussion Service This service fosters the facility to initiate easy collaboration with authors of 
articles or interested persons. Resulting discussions are stored such that colleagues can access them at 
any time; this also enables the possibility to put them into the semantic repository by linking the 
discussion to related documents, keywords or people.   

Creation Service offers not only to create new articles (see corresponding service description in the 
Creation and Refinement service functionality class) collaboratively but also to mark certain parts of 
the content to be relevant only for a specific audience. Considering the application scenario, a 
personal advisor can create an article on a specific topic containing all information relevant for 
himself, but at the same time mark certain parts not relevant for students and mark certain parts not 
relevant for teachers. The article can finally be exported especially for a certain audience as students 
or teachers. 



   

 

Creation and Refinement Services 

Metadata Management and Recommendation Service enables a bookmarking service (adding 
keywords to information sources or people for categorization or description to (re)find them later). 
Based on tags (keywords) already available in the system, auto completion is provided and the 
Mashup search service is enriched by a tag-based search. Simple gardening activities are available, 
where users can align their tag space to the organisational tag space.   Depending on the content of an 
article and assigned tags, the system analyses used words and their frequencies to recommend the 
most used keywords as tags for an article.  

Relation Service interconnects knowledge artefacts with other resources. This service enables the 
improvement of emerging semantic structures without having modelling skills or knowledge about 
description languages. So the service facilitates the informal expression (externalization) of relational 
knowledge and nevertheless the information is stored in a structured and formal representation which 
provides the basis of the semantic repository. When we define the new relation between these objects, 
the system suggests already existing relations to pre-consolidate the relations, though new relations 
can be easily added. 

Creation Service links the user with a wiki to store information in form of articles which supports 
collective creation and refinement of knowledge. 

Accuracy Control is necessary to make sure the data is accurate, up-to-date and relevant. Within this 
service, accuracy control is divided into two relevant sections: Concerning the time, automatic date 
flags are used to remind authors and editors to update (parts of) a certain knowledge artefact and 
warnings are used to show knowledge workers how accurate information is, depending on the 
predefined live time of an article. Concerning the content, a method of controlling the amount of data 
added is available to make sure information is concise. Therefore, authors are made aware of 
relatively similar articles and of the amount of content in documents and articles. 

Maturing Indicator. The objective of analysing content is to facilitate the assessment of the maturity 
of a content based knowledge artefact. This maturity level allows to decide whether the maturity of a 
certain document should be improved by supporting the user in creating or editing the knowledge 
artefact. For textual content we assume that readability and maturity have a strong correlation (Braun 
and Schmidt, 2007), two metrics for readability scores are offered in this service. Both analyse text 
samples, the Flesch Reading Ease Score (Si and Callan, 2001) and the Gunning fog index. 

Rating Service offers the users to rate knowledge artefacts. Within the summary service, the rating is 
shown to other users in relation to their expertise or purpose. An expert might not be interested in the 
rating of a novice when he is looking for specific information but might be interested if he wants to 
create teaching material. 

Inspiration Services 

Mashup Search Service provides a search interface which helps the user to aggregate information 
related to a certain topic without the need to use multiple search engines. Using different search 
facilities of various web resources (yahoo search, YouTube, wiki articles, Xing) and Yahoo Omnifind 
to enable including local information sources (which are for example only available within an 
organization or on one’s own computer), the Search Support Service provides a combined interface. 

Aggregation Service is closely related to the Mashup Search. Users can create collections of 
information sources related to a search topic by using drag and drop. In addition to that, collections 
can made public or private, depending on the purpose. Recommendations are offered for already 
existing collections if a relevant information source is added to the semantic knowledge base. 

People Search Service supports users finding colleagues working on articles assigned to a topic. 
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Orientation Services 

Visual Semantic Browsing Service provides a visualization of the semantic knowledge base 
including resources, users and the semantic relations between them. The visualization can be adapted 
by the user to personalize the view for example by excluding certain types of relations or types of 
resources. 

Summary Service offers a short summary for each content based knowledge artefact such that the 
user don’t need to go through the whole document to know what it is about. The summary is based on 
the semantic markup, gives an overview of document length, rating of the artefact and maturing level. 
In addition to that, it is updated (or users are asked to update) if the content of the artefact changes 
remarkable. 

Table 14. Realised services and categories 

 

4.3.2.2 Software Design and Development 

Software development 

As a development methodology, we applied the 
rapid prototyping approach, which consists in 
developing successive feasible prototype versions of 
the final product. Rapid prototyping is characterised 
by agile, iterative, and incremental development 
cycles with integral testing, and frequent, use-case-
centric, adaptive requirement analysis. The process 
can also include the use of mock-ups to gain early 
insights into the reactions and needs of end-users. 
The main benefit of rapid prototyping is that it 
reduces development time and costs, and supports 
producing the right system for the defined task. It 
also pleases users, since they can try out the system, 
discover problems, and provide feedback in early 
stages (Merrill, Jones, & Li 1992; Tripp & 
Bichelmeyer 1990). This also leads to a higher 
usage motivation later on. 

 

 

Software design and architecture 

The prototype that we provide is based on a number of widgets. Depending on the current work task, the 
user can open/close widgets, which provide specific services. All services, which are activated, 
communicate with each other and they are aware of the current context.  

Figure 17 shows the building blocks of the system. On top there is a widget-based user interface which is 
integrated into the familiar work-environment of the user. The service backend provides web services 
which are accessed by the widgets. The three pillars of the system are content, semantic and messaging 
parts which are responsible for aggregation and creation of information on several dimensions. The 
content and semantics part is described in the following, for the messaging part see 4.3.2.4 (Integration 
aspects). 

Content 

The content backend consists of a conventional MediaWiki. Wiki technology is widely used and accepted 
by the user community of today’s internet. Wikis are characterised by their ability to provide an 
environment for collaboration and act as a common knowledge base. As depicted in Figure 1 the service 
backend of the system is based on three pillars. The wiki is the basis for content related services. Thus, 

Figure 7. Building blocks of Demonstrator 1 



   

 

the potential of collaboratively creating and editing content is provided by the wiki. The wiki 
functionality was encapsulated in the service backend and accessed via the wiki API. The current 
prototype shows that this approach facilitates collaborative editing in several applications like word 
processors, browse widgets or the browser itself.  

Semantics 

The semantic repository is a central component in the system and is realized by a triple store whose 
content can be accessed via web services. It serves as a common repository for structured knowledge and 
provides semantic mark-up for all entities which are involved in the system usage. This meta-data can be 
either created by the user itself with tags or user created relations between knowledge objects, or can be 
automatically added by the system by observing usage behaviour e.g. contextual information or 
interaction data.  The semantic mark-up interconnects several types of knowledge entities, which include 
users, desktop resources, web resources and resources from the semantic repository. The interconnection 
between the resources, users and the semantic repository is illustrated in Figure 8: Semantic relations of 
information sources in Demonstrator1. 

 
Figure 8: Semantic relations of information sources in Demonstrator1 

 

4.3.2.3 Motivational aspects 

A key distinction of our approach as compared to other, already existing learning environments today is 
the strong user-centred design, development, and evaluation process which lead to this mash-up based 
demonstrator prototype. This process enhanced the motivation of people to use our prototype, enabled its 
evaluation within a real workplace setting and thus demonstrates the applicability of our system in the 
everyday work of knowledge workers. This user-centred approach enabled us to generally enhance the 
user motivation. 
 
The detailed results of the evaluations are reported in Section 4.3.2.2.   
 
In addition to that, partners from FZI also conducted an additional study on the feedback mechanisms we 
evaluated within the participatory design process of this demonstrator. This study is also reported within 
the scope of the participatory design activities. 
 

4.3.2.4 Integration aspects 

All services presented in the system architecture section are provided as web-services to prepare for 
integration with other MATURE system components and to be able to plug into the Knowledge Bus. 
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Furthermore, for communication between different widgets and, if needed, between widgets of different 
users, the Widget Server is used, a messaging component of the Knowledge Bus.  

4.3.3 Participatory Design and Phase 1 Formative Evaluation Activities 

Our participatory design process is primarily grounded on the ethnographic studies and the design studies 
performed during the first year of the project (in close collaboration with the application partners). These 
studies provided guidance for our development process, in terms of functional requirements, expressed as 
such or through Personas and Use Cases. Based on these requirements, we developed together with our 
application partners a more elaborated version of our application scenario1

 

 which constitutes now the 
basis for the development of our Demonstrator. At an early stage of the development process, we 
presented the first prototype as mock-ups, to our application partners. The feedback gathered was then 
integrated into the on-going development, which lead to the first usable version of the Demonstrator. Our 
application partners then organised an evaluation workshop of the prototype, at their workplace. 

In order to evaluate the effectiveness of our approach we are pursuing a long-term field evaluation within 
the work settings of our application partners. We focus here on the end-user evaluation rather than on the 
technical evaluation. The high-level key questions guiding us are: 
 

• Is the prototype usable? 
• Does the prototype support work-integrated learning and knowledge maturing? 
• How useful and acceptable is the prototype likely to be in the organisational context? 

 

4.3.3.1 1st year’s Design Study and resulting service requirements for Demonstrator 1 

The participatory design activities already started in MATURE year 1 as part of the design studies. As 
already mentioned, this demonstrator evolved from Design Study 1 (Semantic MediaWiki Design Study 
in Mature Year 1), were several workshops with participants from our application partners were held 
between June 2008 and January 2009 (see Deliverable D2.1 and D3.1 ). Together with the ethnographic 
studies carried out in parallel (see Deliverable D1.1), they provided some content for defining Use Cases 
(see Deliverables D2.1 and D3.1). We chose to ground the development of our prototype on these 
concrete Use Cases, because of the bottom-up and user-centred nature of our design approach. They 
constitute the key representational scheme of our development process, and can evolve during the stages 
of the development lifecycle. Based on these Use Cases, the preliminary scenario developed by our 
application partner was refined. Then we developed services (cf. Section 2.2) implementing the most 
relevant Use Cases for the career guidance context and the application scenario, as illustrated by Figure 9. 

 

                                                      

 
1 The detailed scenario description is given in Appendix C – Application Scenario – Demonstrator 1. This 
description serves as a general example. For the other demonstrators the application scenarios are described in this 
document in a shorter manner. 



   

 

 
Figure 9. Use Cases and their relations to services 

4.3.3.2 Mock-ups evaluation workshop 

In July 2009 we held a requirement eliciting workshop, where we presented mock ups for the planned 
demonstrator to 4 representatives from Career Guidance organisations (Senior Managers from 
Connexions Kent and Careers Scotland). The goal of this workshop was to gain feedback on the current 
status of the planning an early stage of development and derive further requirements, therefore we 
presented the current system to the participants as it was at that stage of development and showed them 
mock-ups of planned functionalities in order to discuss these features in the participants’ context. We 
derived feedback on the following main requirement topics and an overall acceptance on our plans for the 
development of the demonstrator, including: 

• adaptation of the system (user preferences, learning style) 

• quick access to relevant information (article summary, ratings) 

• community-driven quality assurance (keeping content accurate, concise and up-to-date) 

• integration with existing systems and datasets (one-stop-shop) 

• awareness of opportunities for collaboration (sharing, networking). 
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Furthermore, we presented four different motivation scenarios as feedback- mechanisms to be included in 
the demonstrator, in relation to the contribution of writing and improving articles. These mechanisms 
included (see Table 15 for illustrative examples): 

• Gratitude message  

• Historical reminder message which displays the number of contributions so far by an individual 

• Relative ranking message 

• Relative ranking message with explicit ranking display 

 

 
Figure A: Gratitude message 
 

 
Figure B: Historical reminder message 
 

 
Figure C: Relative ranking message 

 
Figure D: Relative ranking message with explicit 

ranking display. 

Table 15: Feedback-mechanisms 
 

General feedback was that motivation plays a key role in using a system supporting learning and maturing 
through collaborative knowledge creation and sharing. However, it was mentioned that the roles of the 
users (male, female), privacy and cultural background needs to be taken into account very carefully. 
 

4.3.3.3 Walkthrough evaluation workshop 

The first evaluation of our running Demonstrator, performed in November 2009, consisted of a structured 
scenario-based walkthrough coupled with an interview. It aimed at: 
 

• assessing the usability of the Demonstrator, in terms of improvement of the support of the 
individual and organisational tasks it is intended for; 

• gathering functional requirements (missing or unnecessary functionality, etc.); 
• gathering non-functional requirements, in terms of improvement of the user motivation, privacy, 

interoperability, performance, maintainability, etc.; 
• discovering evidence of maturing:  

o How could knowledge maturing be observed in the use of the Demonstrator? 
o What indicators could potentially be measured to indicate knowledge maturing? 
 

Eight people were involved in the workshop: two developers from TUG and UPB, facilitators from 
UWAR and four end-users from KENT. For the walkthrough itself, two groups were formed, each one 



   

 

with two end-users, one developer providing guidance and technical assistance, and one facilitator audio-
recording or documenting the end-users interactions and reactions. 
 
As preparatory work, in conjunction with the end-users we devised scenarios (realistic tasks with their 
goals and constraints, based on the results of the ethnographic studies and the Use Cases) that were used 
for walking through the prototype features. These are the scenarios: 
 

• search for information; 
• mark and store appropriate search results for later use; 
• create or edit an article and adapt it for a certain audience; 
• assess and discuss an article; 
• garden the (personal) knowledge space. 
 

The two end-users collaboratively used the prototype and were asked to think aloud, with questions also 
triggered by the facilitator. A recording sheet had been previously prepared for the facilitators, in order to 
note down reactions and comments of the end-users, and to have a list of questions available for 
triggering discussions with them. Audio recorders were used in order to capture all comments and 
reflections of the end-users. 
 
After the walkthrough, end-users individually provided feedback by filling a questionnaire (see Appendix 
B – Questionnaire – Demonstrator 1). This questionnaire had been prepared for gathering further 
feedback from the end-users on the following points: 
 

• Global usability of the various widgets; 
• Utility and usability aspects of the widgets judged as most important by the end-user; 
• Motivational aspects 
• Knowledge maturing indicators. 

 

4.3.3.4 Data analysis 

The participants of the demonstrator evaluation workshop in November 2009 had to fill out 
questionnaires, whose Likert scale rating where analyzed quantitatively and the answers of the questions 
related to motivation and statements on usability and general aspects were, together with the notes of the 
recordings and the facilitator sheets, analyzed qualitatively. 

The qualitative data from all sources (open questions in the questionnaires, notes from the observations, 
free answers to interview questions) was subjected to a qualitative content analysis (Mayring, 2008). The 
purpose of this technique is the aggregation of the material into few statements (or categories) which are 
both theoretically meaningful and based on the original material, preserving as much of the original 
context where the statement was made. Aggregation into categories can be done in an inductive (data 
driven) or deductive (theory driven) way. 

In analyzing the material from the demonstrator evaluation, our proceeding was both data and theory 
driven. On the one hand the interpretation followed the deductive way to come up with the high level 
categories. As theoretical background for this, Weber et al. (2009) was used, as well as general theories of 
requirements engineering principles (e.g. the differentiation between functional and non-functional 
requirements). On the other hand the inductive way was chosen to come up with the low level categories 
directly out of the material, like certain software functions or buttons. 

4.3.3.5 Results from the participatory design activities 

Feedback from end-users was globally very positive, both, concerning the demonstrator and provided 
services themselves, as well as motivational aspects of the demonstrator and the applicability of a list of 
maturing indicators. 
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As a part of the questionnaire (see Appendix B – Questionnaire – Demonstrator 1), participants ranked a 
list of maturing indicators according to the relevance for their work context and the demonstrator (see 
D4.2 for details on the full list of indicators and their applicability on the demonstrators).  

The participants ranked the maturing indicators with a five-point likert scale and the maturing indicators 
they strongly agreed on to be relevant for demonstrator 1 were: 

• An article is created by integrating (parts of) other resources. 

• An article is exported for a specific user group (e.g. students of teachers). 

• An article has been often read by several colleagues. 

• A resource is marked with a keyword. 

• A resource is referenced in an article (textual reference, hyperlink etc.). 

• A resource is selected from a range of resources (within the results of a search, or while browsing 
through the organisational knowledge space). 

The following two indicators were still found to be suitable but were only slightly agreed on: 

• An article has been the subject of many text based discussions. 

• An article has not been changed for a long time, after a period of intensive editing. 

 

Concerning the services offered in the demonstrator, participants of the workshops estimated that all 
services were highly applicable in their working context, except the visual semantic browsing service, the 
most appreciated services being the mash-up search service, the aggregation service, and the metadata 
management and recommendation service. Usability scores were very high for all services, except for the 
visual semantic browsing service and the relation service, considered as too sophisticated. In terms of 
non-functional requirements, users expressed that their motivation for using the system would be higher if 
privacy and control over the generated information was clearer. The functional requirements derived from 
the design study were confirmed as being essential. In addition, the following complementary 
requirements were gathered: 

• widgets should be as simple and as easy-to-use as possible 
• recommendation mechanisms should be integrated in the system 
• information about usage (article modifications, etc.) should be provided. 

 

In the following the most important results of the participatory design activities, derived by qualitative 
and quantitative data analysis (see section 4.3.3.4), are described in more detail. In addition to that, Figure 
10 shows a mind map with the results from the participatory design activities, focusing on functional and 
non-functional requirements. We elicited results which we consider to be most significant and to have an 
impact on our future work (see also Deliverable D4.2 for further discussion of these results and their 
relation to the development of maturing services): 

1. Importance of Search: In our evaluation of demonstrator 1 in the testbeds, a recurring theme 
was the importance end users placed on search functionalities. The ability to search and collect 
results across several sources was a high priority. While MATURE may not primarily focus on 
searching, there were nevertheless some interesting aspects that emerged. Above all, the context 
of the resource displayed in the search was deemed crucial to judge the relevance and 
trustworthiness (e.g. who created it? who used it when and where? etc.) This was seen as a big 
additional benefit over ordinary search engines.  

2. The opportunity of exploiting the highly faceted context. As mentioned in the previous point, 
resource and personal context emerged as an important theme. In the evaluation sessions this 
appeared, for example, as a requirement to being able to sort search result lists according to a 
number of relevance criteria which go far beyond traditional search engines. Criteria from the 



   

 

organizational context emerged as crucial (e.g. who used a resource? for which location of 
operation is it useful?), as well as the importance of the social network. 

3. Social Network based Relevance: Although we had expected the user’s social network to be an 
important source of context information, this was confirmed in our initial evaluations, and hence 
will continue to play an important role in our further developments. 

4. Feasibility of Collaborative Tagging and development of common semantics: A further 
assumption that has been largely confirmed was the practical utility of tagging in the 
demonstrator. Users largely felt comfortable with tagging and saw its potential application. 
Related to the process of tagging, there was a major concern of common semantics and how these 
would emerge from a rather unstructured utilization of tags.  

5. Lack of time:  Further topics that cut across our evaluations were several end users constraints 
which we need to address in the future. A very salient one was lack of time which can potentially 
impact on the use of the demonstrators. This also led to standard usability requirements 
concerning ease of use and learnability.  Moreover, it suggests that there is a certain potential for 
intelligent user guidance. 

6. Use of widgets as main user interface paradigm: One of the main issues with the general user 
interface paradigm (the use of widgets) was a concern with the complexity of the system. While 
on the one hand it was found to be promising for ease of integration with existing applications. 
On the other hand, there was a concern that the interface would get cluttered and that users would 
lose an overview of the system and its behavior.  

7. Social aspects of personal collections: The use of collections in Demonstrator 1 was agreed to 
be valuable from a personal perspective. At the same time, requirements emerged that called for 
some type of sharing of these personal collections. This could be with colleagues, or even with 
persons outside the own organization (e.g. clients). 

8. Individual expertise and active areas of interest: Also from the D1 evaluations, it appeared to 
be promising to try to detect current active topics for all users and display them, or use them for 
calculating trustworthiness of content.  

9. History of changes to documents and relationships between documents: Labour Market 
information is a highly dynamic area, therefore information in the knowledgebase of 
demonstrator 1 needs to be adapted on a regular basis due to the dynamics of the market. Articles 
in the knowledge base will be changed regularly; new articles will be included by merging 
various information sources, additional information from outside and inside the organization will 
be added to the knowledge base. During the last workshops we conducted, the idea was raised of 
how important it was to allow users to gain an understanding of these processes and practices. 
Practically, there were questions around how resources have developed over time, and which 
other resources have contributed to this process and how this can be made visible to the users.  

We used the latest evaluation workshop with end-users in November 2009 (see Section 4.3.3.3) to 
evaluate motivational aspects of the demonstrator. The main feedback relates to user satisfaction in 
general and certain functionalities. This includes for example usability issues as: 

• User motivation is high, because of the nice looking application 
• Auto-completion functionality is offered 
• Users want to be able to adapt the appearance of the application to personal preferences 
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Figure 10: Mind map showing results from participatory design activities 
 

More detailed aspects are: 

• It is necessary that users can be sure that the information they are offered (for example in the 
search widget) is correct. This is handled by the summary service where users can explore who 
created or modified the knowledge artefact (is this done by people they know?) or by various 
indicators for quality (rating and number of ratings, number of discussions, maturing indicators). 

• Privacy aspects need to be taken into account. Within the demonstrator every user can have a 
private and a public space (e.g. private/public collections of documents and private/public 
keywords used for annotation) 

• Rules and guidelines are necessary how to use and interact with the system. Some functionalities 
of this demonstrator are different to today's work practices and those need a careful introduction. 
This includes for example the question of who is changing the content created by others? The 
Accuracy Control Service for example reminds users to update and improve knowledge artefacts 
collaboratively. 



   

 

• It needs to be ensured that the users actually use the system and are aware of the benefits in 
contributing to the knowledge base. This is for example handled by the Activity tracking Service 
which supports users in staying up to date on a certain topic. 

 

4.3.3.6 Motivational aspects: Pre-study evaluation feedback, personality traits and basic needs 

Experiment setting 

As a result of the general acceptance of the need for motivational mechanisms to be included in learning 
and maturing systems and the findings in D1.2, partners from FZI conducted a wiki-based pre-study at the 
Karlsruhe Institute of Technology between 19th of October and 24th of November 2009 at the lecture with 
the topic “Management of Business Networks”. The students had the possibility to create an account in a 
wiki system which accompanied the lecture. Active participation in the wiki yielded the possibility to get 
a 1/3 better grade at the final examination.  

Results 

The presented results are not directly derived from the evaluations with KENT, but have been conducted 
separately to support and enhance the further development of Demonstrator 1. Therefore they are 
presented at this place in the deliverable. 

56 students signed up for the wiki and 23 contributed with at least one edit. From these 23 students 3 did 
not pass the examination and are therefore excluded for methodological reasons from the sample 
population with 20 left for analysis.  

Every student was assigned at the beginning of the study randomly either to the feedback condition 
showing a random feedback (see table 14) for every edit or to the non-feedback group with no feedback at 
all. We applied also at the beginning the NEO-FFI questionnaire, measuring neuroticism, extraversion, 
openness to experience, agreeableness and conscientiousness, and the basic psychological needs scale 
questionnaire, measuring the needs for autonomy, competence and social relatedness. Participation in this 
questionnaires was voluntarily and anonymous for the final grade. The overall goal of using these 
questionnaires was to find statistically significant correlations about how different personalities react to 
feedback. The NEO-FFI and the basic psychological needs scale were selected because these broadband 
instruments were found in many different scientific studies as objective, reliable and valid instruments to 
assess the personality and needs of an individual. 

We found an overall positive correlation of r=.16 for feedback and contribution, with a mean of four 
contributions (M=4.01, SD=3.30) for the twelve individuals in the feedback condition and a mean of three 
(M=3.12, SD=2.03) contributions for the eight persons in the non-feedback condition. In spite of the 
positive correlation, due to the low number of participants the result was not significant. 

14 out of 20 students completed online the NEO-FFI questionnaire (mean duration 6 minutes, 60 
questions), from which 11 were randomly assigned to the feedback condition and 3 to the non-feedback 
condition. The best predictor for contribution amount was in the feedback-condition the personality trait 
neuroticism with  F1,9=2.74, slightly missing the 5% significance level.  

For the basic psychological needs questionnaire, 18 out of 20 students completed the questionnaire (mean 
duration 3 minutes, 21 questions) with 12 users in the feedback condition and 6 in the non-feedback 
condition. In the feedback-condition there was an almost significant high correlation between 
experiencing competency and the amount of contributions. Also, experiencing social relatedness 
correlated positively with the amount of contributions, but the basic psychological need autonomy 
correlated negatively. In the non-feedback condition autonomy correlated positively with the amount of 
contributions, where as competency and social relatedness correlated negatively. 

Further research will examine, if neuroticism plays an important role in knowledge maturing as well as 
the basic psychological needs. The preliminary results suggest, that individuals that scored higher at the 
neuroticism-scale, do not profit from feedback. Also individuals with a high need of autonomy, should 
not be provided with feedback. At the other hand persons that scored lower at the neuroticism-scale and 
persons with a high need for competency should definitely get feedback, as it enhances the possibility to 
foster their participation and contribution.  
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By conducting an extended state of the art research about motivational theories in the psychological field 
(see D1.2), we were able to identify feedback as one very promising aspect to enhance contribution and 
knowledge maturation. The preliminary results support the assumption, that there is a positive correlation 
between feedback and individual contribution, though not every individual profits in the same way. 
Further field studies already in progress should shed light on the general conditions for beneficial 
feedback as well as the implementation of the feedback mechanisms in the demonstrators. Differentiation 
of feedback for example different personality traits may be inevitable and should provide specific 
feedback for more contributions. 

4.3.4 Conclusions 

4.3.4.1 Maturing Activity Systems 

Demonstrator 1 supports a variety of services. In order to understand the maturing its characteristics we 
have select only a few services for the sake of simplicity. Other services work in a similar way.  

The services that we have included in the maturing analysis are the following: 

1. Resource Discussion Services, in which users open a discussion thread to exchange their 
opinions about a public web document. This service supports the “communicate” as well as the 
“assess, verify & rate” Maturing Activities. 

2. Semantic Structure Gardening Service describes a typical reorganisation task, in which career 
advisers collaboratively revise the existing semantic structure. This service supports the 
“reorganise” Maturing Activity. 

3. Aggregation Service, in which a career adviser starts a collection of material as basis for 
consulting a client. The collected resources are then shared with out advisers. This service 
supports the “embed” as well as the “share & release” Maturing Activities. 

4. Search & Tagging Service, in which a user searches for information material using tags and tags 
found resources for later reuse. This service supports the “embed” as well as the “find” Maturing 
Activities. 

 



   

 

…………  

 

 
Figure 11. MAS - Discuss Resource Service 
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Figure 12. MAS - Semantic Structure Gardening Service 



   

 

 

 

 

Figure 13. MAS - Aggregation Service 
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Figure 14. MAS - Search and Tagging Service 

 

 

 



   

 

Figure 11 shows the MAS of the Resource Discussion Service. The discussion thread created in this 
action contained the contribution of different users and thus leads to the development of shared 
understand (sociofact) while the discussion results become manifest in discussion thread and can later be 
used by other career advisers. It is particular the introduction of this discussion thread artefact that further 
fosters the development of the sociofact. 

Figure 12 shows the MAS of a service that supports the gardening of semantic structures. It is driven by a 
gardening service which identifies constellation which requires semantic clean-up activities. Based on the 
recommendation of the gardening service a process is started that leads to new shared understanding of 
these structure and thus to new sociofacts. 

Figure 13 depicts the MAS of the Aggregation Service. The central artefact in this service is a collection 
of gathered resources with the aim to use them for advising clients. In contrast to ordinary search process 
the introduction of the resource collection allows for forwarding the found information. This does not 
only provide other advisers with information they may need but it also support the formation of a 
sociofact. It also opens up the opportunity to inform other about the client’s feedback. 

Figure 14 shows the MAS of the Search & Tagging Service. The tags serve as the main artefacts that 
drive the maturing process. On the one hand they are used as search criteria, on the other hand, people use 
them for organising their own material following their own needs but also shared norms how to use tags.  

If we look at the general characteristics of all three services, we see that there is no major division of 
labour among the participating peers that form the community. The maturing process is mainly driven by 
individual initiative that becomes manifest in public artefacts which help to establish further sociofact. 
Especially interesting is the introduction of the discussion thread as collective artefact. Although it starts 
from an initial initiative this artefact transforms the discussion in a tangible information object and thus 
helps increase its impact.  

Aspects of personal learning are in the centre of all three services but especially the manifestation of 
individual activities in public artefacts also leads to sociofacts and organisational learning. Nevertheless 
the focus of these services is clearly on personal learning. 

4.3.4.2 Learning and knowledge maturing aspects: work on conceptual verification 

Derived from the five service classes (see D4.1), a set of services have been developed (see section 3.1.2). 
These services were implemented for this demonstrator as a combination of frontend tools and backend 
web services within the context of our application case.  

In order to depict the personal and organizational learning and knowledge maturing (PLME/OLME) 
characteristics of this demonstrator, it became clear that the set of services declared for each service class 
(see Section 3.1.2) has to be considered. In opposite to concrete implementations of widgets, which may 
or may not support knowledge maturing depending on provided functionality and views on backend data, 
these high level services explain functional requirements provided to the user. Moreover, in most case 
isolated described functionality of a widget or single functions of a concrete web service can not be 
related to PLME or OLME well as often only a bundle of functions allow this. For example, becoming 
aware of the maturity of an artefact is only possible by the interplay of several functions within the UI and 
the UI itself and web service calls. 

Therefore, most of these services have PLME characteristics as well as OLME characteristics. Table 
16Table 16: Overview of maturing aspects for each available service of Demonstrator 1. shows a listing 
of PLM and OLM aspects of all services. It is not possible to differentiate unambiguously between PLME 
and OLME in every case. The main criteria on which we found our distinction are the following:  

PLME:  
• The service supports cognifact maturing by reflection, provision of access to- and re-

contextualization of artefacts 
• The service supports the user in creating or editing artefacts, whether or not he/she wants to share 

this artefact with others 
• The service supports the user in improving sociofacts, by improving his social network and 

relations 
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OLME: 
• The service supports externalization of (implicit) knowledge into artefacts and their dissemination 
• The service clearly supports organizational processes (sociofacts) 
• The service provides organizationally relevant data from a backend 

Just like the impossible distinction between services for PLM or OLM, this list of criteria cannot be a 
means to differentiate which service is a PLM or OLM supporting service, rather it is intended to provide 
tendencies for characteristics of services.  

Regarding these criteria, PLM supporting services are for example the “Discussion Service”, the 
“Creation Service” and the “Aggregation Service”. According to the idea of the “Symbolic 
Interactionism”, which is also the base for the Knowledge Maturing Model v2, cognifacts emerge in 
social interaction about subjects. Thus, discussing about resources, no matter if structured (Demonstrator 
1) or unstructured (Demonstrator 2), supports cognifact maturing but also helps for sociofact maturing, as 
people learn in discussions how their interlocutor behave, which expectations he or she has, etc (Nelkner 
et al., 2009).  

The “Creation Service” helps users in externalizing knowledge. In a first step it does not matter, if this is 
intended to be distributed into a community (which has to be also investigated under motivational 
aspects). The main point for personal learning and knowledge maturing is reflection about other artefacts, 
re-combining knowledge of external sources and internalized knowledge and consecutions. 

Creative processes like writing can be supported by an “Aggregation Service”. For the user, this provides 
a possibility to gather resources, external artefacts and to categorize them according to a special idea, 
topic, process or task.  

Relatively clear OLM supporting services are for example “Metadata Management and Recommendation 
Service”, and the “Relation Service”. The first one distributes bookmarks of users into the organization 
with the help of recommendation functionality for all. Moreover, it allows gardening of the vocabulary 
which can lead to a common vocabulary within this community. The latter one automatically creates 
relations between resources. This means it externalizes implicit knowledge and helps all users to become 
aware of semantic structures behind and relations between artefacts.  

Strong intersections between PLM and OLM characteristics can be found for example in the “Discussion 
Service” or in the “Search Service”. As the Discussion Service saves all dialogues and makes them 
available for all users of the system, it has on the one hand the personal learning and maturing 
characteristics (described above) but helps for organizational learning by making argumentations and 
externalized knowledge available for all. Dialogues become artefacts itself and therefore can serve as 
input for community members. A similar argumentation holds for the “Search Service”. Although from 
the viewpoint of a user a search is mainly personally oriented and serves for individual aggregation and 
scaffolding of artefacts, it is only the organizational search service backend that allows for integrating the 
organizational database. And only the integration of the organizational database provides a value added 
for OLM as existing knowledge about tasks, processes or any subjects can be taken into account. 

 

Service Name PLM Aspects OLM Aspects 
Resource Activity 
Evaluation Service 

Reflection on one's own articles 
in relation to frequency of 
usage, who changed/used 
which parts of the article and 
quality of rating. 

 

Activity Tracking Service Awareness for changes, new 
material on interesting topics 
and actions of colleagues, 
Reflection, motivation to take 
other people‘s  
Knowledge objects into account 

Provision of information of other 
people 



   

 

Service Name PLM Aspects OLM Aspects 
Discussion Service Reflection and learning by 

social interaction 
- Provision of dialogues as 
information source and 
possibility of participating in 
ongoing discussions;  
- Reflection and learning by social 
interaction 

Creation Service Creation of knowledge artefacts 
(wiki articles) and export  
functionality for certain 
audiences; supports reflection 
about topics 

Backend technology (wiki) supports 
knowledge distribution 
and collaborative enhancement of 
artefacts 

Metadata Management 
and Recommendation 
Service 

Bookmarking supports the user 
in describing and classifying 
information sources (traditional 
knowledge artefacts like 
documents, pictures and 
videos, but also discussions), 
which helps to (re-)find 
preferred resources 

Backend services provide all users 
these bookmarks, which supports 
the development  and gardening of 
a common vocabulary 

Relation Service   Automatically externalises implicit 
knowledge, which may support 
people in creating new knowledge 
about artefacts and their relations 
to other subjects (artefacts, 
people, ...).  

ccuracy Control Supports the quality of one's 
own resources to be up to date 
and accurate and helps in 
finding appropriate and 
relevant information (e.g. as 
input for the search service, 
where up to date information 
can be ranked higher than 
outdated information)  

Can support all in being aware of 
relevant changes, artefacts, etc. 
This may support to „reactivate 
inactive/passive knowledge, which 
may support users in organising 
their priorities when being 
reminded on specific artefacts 

Maturing Indicator Become aware of maturity of an 
artefact 

Provides information about 
maturity stages of certain 
artefacts 

Rating service   Provides summarised information 
about subjective quality to all 
users, which supports KM by 
awareness 

Mashup Search Service Find relevant information in 
various sources 

Input from colleagues (tags, rating, 
expertise) and maturing indicators 
supports the refinement of search 
results for others. 

Aggregation Service Aggregating, scaffolding, 
exploring and sorting 
information  

Collaborative creation of 
collections; possibility of sharing 
collections of knowledge artefacts 
aggregated to a certain topic 
supports other users working on 
the same or related topics.  

People Search Service Supports finding experts on a 
certain topic, collecting 
knowledge about people 

Backend services provides search 
for experts to all people and might  
externalise implicit knowledge or 
such that is only known to some 
people 
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Service Name PLM Aspects OLM Aspects 
Visualisation Semantic 
Browsing Service 

User may learn about relations 
between subjects. The 
Visualisation helps identifying 
new or unknown relations; 
explores implicit knowledge or 
such he could not recognise 
without it. 

  

Summery Service Helps the user in finding 
implicit relevant information by 
exploring the context and 
quality of information.   

  

Table 16: Overview of maturing aspects for each available service of Demonstrator 1. 

 

The shaping of these tools according to PLM or OLM support is hard and obviously strongly dependent 
on the context, in which they were created and in which they are used. The “Creation Service” for 
example uses wiki-technology in the background, which makes it highly valuable for OLM support (see 
Table1), but in the first instance also for PLM support although a single user cannot make use of the 
advantages of a collaborative system. 
 

In order to answer the question how knowledge maturing can be observed in the use of the Demonstrator, 
the range of maturing indicators identified in the ethnographic studies (see D1.1), were taken and we tried 
to identify those relevant for this demonstrator, also by the help of a questionnaire handed out at the 
workshop in November 2009. For a detailed description of these indicators and results of the 
questionnaire relevant for these indicators see Deliverable D1.2 and D4.2.  

4.3.5 Further plans 

4.3.5.1 Phase 2: Formative Evaluation 

After finishing the development of the demonstrator prototype based on results from the first evaluation 
phase (17th November, 2009), we aim at performing the second phase of the evaluation, the formative 
evaluation, for the MATURE Demonstrator 1 in April and June 2010. The goal of the second phase is to 
gain a deeper insight into the usability and applicability of the demonstrator in relation to the knowledge 
maturing process taking place within the daily work of a personal advisor.  

The prototype will be used by a small user group (7-20 personal advisors) in a realistic setting.  The 
evaluation will be split into two parts, in April a small user group will try out the system in a real-world 
setting for 1-2 weeks and after a debriefing workshop in May where we present intermediate results; a 
larger user group (15-20 participants) will use the system more intensely for a few weeks. During these 
periods, we will also provide questionnaires to collect feedback and additional information and the 
possibility to report the participant’s experience in form of diary entries.  

4.3.5.2 Analysis of knowledge maturing aspects 

During the duration of using the demonstrator in a real work setting as part of the formative evaluation, 
log data will be collected. This data is especially matched to collection information necessary for the 
analysis of maturing indicators. Fur further details please see Deliverable 4.2 and Deliverable D1.2. 

Maturing indicators are planned to be measured and analyzed in the second phase of the demonstrator 
evaluation by logging necessary usage data during the evaluation. 

4.3.5.3 Integration with other demonstrators 

First considerations regarding the interplay between demonstrators have revealed that there are interesting 
possibilities of interplay between different demonstrators regarding the following aspects: 



   

 

• Tagging: Demonstrator 2 and 3 already support tagging and the creation of a common 
vocabulary, for Demonstrator 4 we see synergies in tagging task patterns. 

• Creation of content: There are possible scenarios for interplays with other demonstrators, for 
example in Demonstrator 4 for describing task patterns or Demonstrator 2 and 3 for describing 
concepts. 

• Recommendation, Knowledge Gardening: We see synergies with Demonstrator 2 and 3 and their 
attempt to provide recommendations and gardening services. 

Last but not least, the development of additional and refinement of existing knowledge maturing services 
will highly influence the demonstrator in providing recommendations to improve the quality of 
knowledge work. See Deliverable D4.2 for details. Further plans regarding functionality for demonstrator 
1 will mainly focus on the results from participatory design activities described in Section 4.3.3.5. 

4.3.5.4 Mobile aspects 

The Demonstrator1 mobile scenario provides a mobile enhancement of the desktop widgets. In particular, 
the scenario is focused on stressing the context-aware mobile aspects like location based services. It will 
provide a subset of the demonstrator 1 functionalities as finding experts for a topic, collaborative creation 
of text and markup, tagging of resources, users, collections, discussions, and finally supporting the 
negotiation process. 

 

4.4 Demonstrator 2: Developing Collaborative Understanding 

4.4.1 Introduction 

This demonstrator supports a community of practice (CoP) in developing a collaborative understanding of 
their domain by interweaving the development of a shared information repository and vocabulary 
(ontology) and dialogues about them. That means the CoP can collect and bookmark web resources 
around their area and build up a common multilingual vocabulary (ontology), which is used to organize 
the web resources by annotating them during the bookmarking process. Structured dialogues, designed as 
dialogue games (Ravenscroft, 2007) are used to support the negotiations and development of a 
collaborative understanding of their domain. At the end, performed dialogues become a resource 
themselves, linked to the related resources. In this way there is a continuous connection between 
resources, ontologies and dialogue processes within the CoP and developments are traceable. The design 
of this Demonstrator is linked to the knowledge maturing model and articulated in Vygotskian  (1978) 
terms in Ravenscroft, Braun and Nelker (2010), and this Demonstrator work has also been located within 
the field of ‘Deep Learning Design’ in Ravenscroft (2009). 

It is worth noting that this Demonstrator is addressing a particularly hard challenge, through furthering 
work on collaborative ontology development aimed at aligning human and machine semantics (e.g. 
through incorporating open editing of ontologies and specially designed semi-natural dialogues). The UK 
Educause Horizon report, that highlights KET trends in TEL, states that the time-to-adoption of such 
techniques is 4 -5 yrs from 2009. So the fact that we are deploying this Demonstrator within a community 
context at the moment is worthy of recognition. 

4.4.1.1 Application case 

Structuralia is an eLearning provider based in Madrid Spain. Structuralia offers its clients over 160 
elearning courses, primarily in the construction sector. Apart from the courses themselves, they also offer 
individual learning solutions to their clients, including advice as to which of their courses may be relevant 
for them. Their past experience suggests 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. 

Such a new community is the CoP for Classic Roman Civil Engineering, which is currently built up with 
alumni students of a Structuralia elearning course on this topic and together with the course trainer as 
community moderator. The aim is that the community collaboratively develops a shared understanding of 
this domain by collecting and critically discussing (controversial) information - especially information in 
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the internet about Classic Roman Civil Engineering is often erroneous - and developing a common 
multilingual vocabulary - as there is a lot of information in different languages relating to Classic Roman 
Civil Engineering. This illustrates our interesting and original approach , of more closely linking critical 
dialogues to their semantic implications for community knowledge management within a particularly 
controversial domain, and where these dialogues are themselves considered as a form of knowledge. 

4.4.1.2 Technology offering 

In continuation of the Design Study “Dialogue Games for Ontology Maturing” (Ravenscroft et al., 
2008a), this demonstrator is grounded on two systems: SOBOLEO framework (which is also used for 
demonstrator 3), a web-based system for the development of a shared information repository and 
ontology, and InterLoc, a rich-internet tool for learning through ‘dialogue games’ (Ravenscroft, 2008b). 
To integrate both tools, we used the WidgetServer, a messaging environment of the KnowledgeBus 
specially developed for easily mashing up and integrating independent software clients (see also D5.3). 

4.4.1.3 Knowledge Maturing Aspects & Research Challenges 

The goal of this demonstrator was to show how structured dialogues can support knowledge maturing on 
all three instantiations of knowledge; artefacts, sociofacts, and cognifacts. The collaborative creation, 
development and gardening of an ontology (artefact) shall be supported by technologically enhanced 
social interaction during knowledge maturing dialogue games (maturing of sociofacts). Of course, 
implicitly it is also the aim to support cognifact maturing as participants may gain a deeper understanding 
of the domain of the ontology, the relations between certain topics of the ontology but also experiences of 
how to lead constructive discussions (valuable intersection with sociofact-maturing). Although the 
demonstrator does not allow us to observe cognifact-maturing explicitly, this is reflected and deducible 
from the dialogue traces through applying discourse analysis techniques (e.g. Ravenscroft & McAlister, 
2008). It is also concentrating on the sociofact aspect by allowing structured dialogue games about 
resources, and the artefact aspect by observing the developments within an application case ontology that 
is being developed in SOBOLEO. 

Based on current research questions and including the use cases described in D3.1, the following main 
challenges and goals for this demonstrator are: 

• How to provide more open, participative and semi-natural means to engage community in 
gardening and directly related dialogue activities? 

• How to help motivating users to engage in these gardening and dialogue activities? 

• Support exploiting the new emergent semantics out of community activities 

• Support the evaluation and refinement of dialogue structures so that they can be effectively used 
as a form of knowledge 

• Identifying & mapping dialogue features/patterns to knowledge maturing phases  

• Generally, explore the idea of more closely aligning community dialogue and semantics with 
computer semantics, to support better understanding, maintenance and contextualised 
applications of ontological schemes 

In order to address these research questions and to provide a supporting tool, SOBOLEO and InterLoc 
needed to be adapted and linked to each other. The outcome, a description of this integration, the 
technological background and the development process is described in the next section. 



   

 

4.4.2 Design  

4.4.2.1 Demonstrator Overview 

This demonstrator is continuing the developments of last year’s design study 2 – Dialogue Games for 
Ontology Maturing. Whereas the design study had a special focus on bringing together ontology 
development and learning dialogues for career advisers, this demonstrator is aiming for a broader, 
collaborative understanding development (via ontology construction and web information collection and 
critical assessment) supported by learning dialogues for a CoP. Addressing as well the needs of our CoP, 
demonstrator 2, which is based also in continuation of the design study on the SOBOLEO and InterLoc 
systems, consists of the following: 

• A dialogue component listing ongoing discussion and for performing structured knowledge 
maturing dialogue game (KM-DG) discussions, aimed specifically at developing and gardening 
ontologies in a collaborative manner and discussing resources  

• A critical discussion and reasoning dialogue game (CDR-DG) to critically discuss the community 
content and generate traceable content of this 

• A bookmarking component for annotating web resources, applied to classic roman civil 
engineering, which can be invoked as a bookmarklet 

• A collaborative real-time editor for collaboratively developing a multilingual vocabulary,  applied 
to classic roman civil engineering 

• A semantic search component for searching for annotated web documents and performed 
dialogues 

• A semantic browsing component for navigating annotated web documents and performed 
dialogues based on the vocabulary 

• A dialogue transcript visualization component 

Hence, the main focus of the linkage between SOBOLEO and InterLoc is based on a set of Use Cases 
provided in D2.1. 

 
• UCII.6: Fostering maturing of artefacts through dialogues 

Supporting and representing discussions with specialized structured Knowledge Maturing 
dialogues 

• UCIV.1 Collecting and structuring knowledge artefacts and sharing collections 
Collection, structuring, and distribution of contextually related knowledge artefacts. 

• UCV.6 Gardening of shared vocabularies 
This use case describes how a user re-organises terminological structures, either on her own or 
collaboratively. 

• UCV.1 Reflecting on practice and individual learning 
Aid reflection by users on their own methods and processes of refining knowledge. 

• UCV.3 Reflecting on one's own contributions to organizational knowledge development 
The user gets a visualisation of his contribution in relation to the organizational knowledge base. 
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4.4.2.1.1 Bookmarking and Annotating Web Documents 

Users can add semantically annotated web documents to the shared information space. For this they can 
use a bookmarklet within the browser or an annotate page within SOBOLEO. The web document 
annotation UI service, which is also available as easy to install browser bookmarklet, opens a pop up 
window with URL and title already filled in based on the page that is open in the browser (see Figure 15). 
For annotating the resource, the user can use any concept from the collaboratively developed ontology or 
arbitrary (multi-word) tags. New tags are automatically added to the ontology as "prototypical concepts" 
(supported by the ontology management service); users can consolidate and move them within the 
ontology later. In this way we allow for the seamless gathering of new concept ideas when they are 
occurring. During the annotation the user is supported with auto completion of entities in the ontology to 
create awareness for and encourage users to reuse these. Additionally, the bookmarking and annotation 
tool allows the instant initiation of discussions about the web resource and/or its classification (supported 
by the dialogue annotation management and InterLoc dialogue service). 

 
Figure 15. Annotating and bookmarking a web page via the web document annotation UI service 

 

When saving the bookmark and annotation, the web document annotation management service 
automatically sends out a crawler to fetch and index the contents of the page. The crawler is able to parse 
HTML, pdf and both the 2004 and 2007 MS Office formats. 

Whenever the annotate pop up is opened for a particular URL, the web document annotation management 
service checks whether there are already annotations. If so, the annotations are displayed. Depending on 
the space configuration, annotations are “personal annotations” or "community annotations". Personal 
annotations are similar to known social bookmarking system where each user adds and maintains his 
annotations separately. With community annotations all users share the same annotations; e.g. user A can 
change the annotation made by user B. 



   

 

4.4.2.1.2 Ontology Visualization and Editing 

The ontology visualization and editing UI service together with the ontology management service allows 
users to structure the concepts with hierarchical relations (broader and narrower) and to indicate that 
concepts are “related” (see Figure 15). Concepts can have a (multi-word) preferred label and a description 
in multiple languages; they can have any number of alternative and hidden labels (according to the SKOS 
format which allows us to seamlessly work with half-formalized domains and it is relatively easy to 
understand for non-modelling experts). The collaborative editor can be used by several users at the same 
time. Changes are immediately visible and effective to all users and the ontology's usage (e.g. for search). 

The editor visualizes the ontology in a tree display. It shows the concepts’ preferred labels in the user's 
default language and their narrower and broader relations (forming the tree structure). Users can 
drag’n’drop concepts on other concepts to create new broader relations or while pressing shift to remove 
them. The operations cut, copy and paste (and their shortcuts) are also supported. Buttons above the 
ontology tree allow for the creation and deletion of concepts. Via the search component above, the users 
can search for a specific concept in the tree, which facilitates the navigation. Underneath "prototypical 
concept", any new concept, added during the annotation process, is automatically collected. 

In two tabs in the centre, the editor displays details of the currently selected concept. On the “Labels and 
Descriptions” tab, users can add, change and delete the concept's labels and description in multiple 
languages. On the “Relations” tab, users can see and change the current concept’s relations. Any changes 
made are automatically visible in the tree. Clicking on one of the broader, narrower or related concepts, 
the user can jump to this concept in the tree. The editor also provides the possibility to see performed 
dialogues related to a selected concept or start a new dialogue game, where the user can define a title to 
give the discussion an initial direction. The message pane to the right displays automatically generated 
messages about any changes made. The “chat” tab opens a simple chat pane where users can send chat 
messages to other users currently using the editor. We retained the chat pane as it is useful for the 
coordination of a dialogue game. 

 
Figure 16. Collaborative real-time development of an ontology via the ontology visualization and 

editing UI service. 
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4.4.2.1.3 Searching for Documents 

The semantic web document and dialogue search UI service (see Figure 17) allows users to search and 
retrieve annotated documents and dialogues. The users can type their search terms into a text field—
similar to common internet search engines. The semantic search engine (supported by the web document 
and dialogue annotation management services) analyzes the entered search string for occurrences of 
concepts from the ontology. If it recognizes references to concepts, it searches for documents annotated 
with these concepts or narrower ones. At the same time it also searches the full text of all annotated web 
documents. On the result page the users get feedback on which concepts it understood the query to be 
referencing. Depending on the search string, the results and the ontology, the system may support the user 
with query guidance by proposing a number of query refinements or relaxations. 

The resulting bookmarks are shown with their title, annotated concepts, a short excerpt of the page’s 
content and the exact URL. Clicking on the title opens the web document. An “edit” link for each result 
lets users change or remove the bookmark and add or remove concepts. Further links let the user start / 
continue discussions about the documents or further navigate to the discussion contents. 

 
Figure 17. The semantic web document and dialogue search UI service showing the result of a 

search for ‘aqueduct’. 

 

4.4.2.1.4 Browsing and Navigating the Ontology and Annotated Documents and Performed 
Dialogues 

The semantic browsing component (browse and navigation UI service) enables users to navigate through 
the ontology and the directory of annotated documents and performed dialogues (supported by the web 
document and dialogue annotation and ontology management services). Starting from the root concepts, 
the users can click through the ontology concepts. Selecting a concept (see Figure 18 for the concept 
‘aqueduct’), the users can see its preferred and alternative labels and its description (in their default 
language). Additionally, all its broader, narrower and related concepts are displayed as links for further 
navigation. Underneath the concept details, there is a list of annotated web documents, related to the 
current concept. 

The documents are ranked by the date they were collected, with the newest resources at the top. Based on 
each document the user can start / continue the discussion about it or further navigate to the discussion's 
content. At the bottom, there is a list of all performed dialogues related to the current concept. Again the 



   

 

user can continue one of the dialogues, have a look at the contents or start a new knowledge maturing 
dialogue. 

In order to stay up to date, the users can also subscribe to the ATOM feed (ATOM Feed service) for all 
new documents or just the documents annotated with one specific concept. 

 
Figure 18. The browse and navigation UI service showing the relations between annotated 

documents, performed dialogues and the concept ‘aqueduct’. 

4.4.2.1.5 Dialogue transcript visualization 

The dialogue UI service enables the user to get an overview of a performed dialogue (see Figure 19). It 
visualizes a performed dialogue similarly to the InterLoc dialogue component and provides the possibility 
to continue this specific dialogue (supported by the dialogue annotation management service). 

 

 
Figure 19. Knowledge maturing dialogue about the concept ‘aqueduct’ (detail). 
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4.4.2.1.6 InterLoc Dialogue Game component 

The InterLoc dialogue service enables users to participate and contribute to structured discussions. The 
users can easily initiate such a discussion from various points. We differentiate between critical 
discussion and reasoning dialogues (CDR-DG) and knowledge maturing dialogues, whereas the first one 
might be used in order to discuss the content and quality of a web document and the later one to discuss 
ontology elements. The InterLoc dialogue service provides a list of all ongoing discussions. Starting from 
there, users can enter every dialogue game that has been started before. If a new discussion is started, the 
dialogue annotation management service sends a message to the InterLoc dialogue service (which has to 
run in order to receive the message).  The list of discussions is then automatically updated and the 
initiator is asked if he wants to switch to the new discussion (see Figure 20). Although the user has started 
the discussion and we could assume that he wants to switch to that discussion, it's useful to ask as he or 
she may already participate in an older discussion. As one cannot participate in more than one discussion, 
it is useful to ask in this situation. If the user agrees, the new discussion is created and he or she 
automatically joins it. 

When the user closes the dialogue window, InterLoc dialogue service sends a message with the content of 
the discussion. The dialogue annotation management service then stores the transcript together with 
information about participants and links it to the related resource or concept. Thus, users may reconstruct 
the changes to those resources. If they do not share the opinion of others, they are also allowed to 
continue a dialogue game. In this case, they click the respective button and in opposite to the initiation of 
a discussion, every participant (currently running InterLoc) is asked to join the dialogue game. Again, 
when closing a session, the content is stored by the dialogue annotation management service. 

 

 
Figure 20. Starting a knowledge maturing dialogue about a concept (detail). 

 

4.4.2.2 Software Design & Development 

With this demonstrator we have followed a design based research approach that is documented in D6.1. 
We continuously involved end users (inc. members of a software development company, 



   

 

STRUCTURALIA, and the CoP moderator) in participatory design and formative evaluation activities 
(see 1.3).  

The design & development process consisted of the following major steps: 

• scenario adaptation to Structuralia as new application partner including the four different cases of 
dialogue support: a) the ontology and its development and gardening process, b) the resources 
(e.g. reflecting and debating the correctness and quality), c) the resource classification (according 
to the ontology), and d) the topic in general (e.g. initiated by a teacher’s question) 

• development and adaptation of two dialogue game templates to cover the previous four cases, 
namely a knowledge maturing dialogue game (KM-DG) and critical discussion and reasoning 
dialogue game (CDR-DG) 

• definition of communication interface between SOBOLEO and InterLoc 

• integrating communication via WidgetServer 

• InterLoc enhancement to support automatic launch of new dialogues and the differentiation by 
type 

• SOBOLEO enhancement towards dialogue support 

• supporting multilinguality of vocabulary 

• internationalization of demonstrator tools for Spanish users, i.e. translation of all interface 
features from English to Spanish 

For the overall demonstrator architecture see section 4.3.2.2. A detailed overview of the SOBOLEO side 
shows Figure 21. The SOBOLEO framework is also used for demonstrator 3. In the following we will 
describe the demonstrator 2 specific developments. Please have a look at demonstrator 3 description for 
the detailed architecture description. 

In the second year of MATURE, the following aspects of SOBOLEO have been further developed: 

The backend of SOBOLEO was completely reengineered to accommodate different user groups (or 
CoPs) with different application cases and organizational requirements. That includes: 

• the introduction of so called "collaboration spaces"; each containing for one user group (or CoP) 
information about the documents, dialogues, people and the ontology used for organizing these 

• the extension towards "personal annotations” and "community annotations"  

• the extension by multilinguality of the vocabulary 

• linkage of dialogues to related resources and concepts 

• continuation and creation of new dialogues  

• differentiation of dialogues by type 

• management and storage of dialogues including information such as dialogue transcript, dialogue 
type, related resources and concepts, initiator, participants, creation and modification time etc. 

• Integration of a communication channel to the WidgetServer (see section 4.3.2.2) to start new 
dialogues and to receive performed dialogues for sustainable storage 

• The provision of several service interface for remote access 
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The front-end has undergone a major redesign to address: 

• multilinguality of the vocabulary 

• listing of dialogues and their content 

• the possibility to engage in dialogues at various points in the system 

• internationalization 

• usability issues, both as a result of the design study evaluations, and in collaboration with 
STRUCTURALIA and the CoP moderator. 

 
Figure 21. Overview of SOBOLEO’s architecture 

 

The main issues for the InterLoc side were:  

• Listing, starting and continuing dialogues 

• User notification for newly started dialogues 

• Integration of back-channel to SOBOLEO for storing transcripts sustainably 

• Differentiation between dialogues about resources and ontology concepts through creating two 
new games, one for critical discussion of resources (CDR-DG) and one for ontology maturing 
discussion (KM-DG) 

InterLoc was designed for dialogue games related to Activities created by a Learning Manager. Activities 
provide the contextual frame for dialogues, for example discussing about the earthquake on Haiti. 
InterLoc was designed for dialogue games related to Activities created by a Learning Manager. Activities 
provide the contextual frame for dialogues, for example discussing about the earthquake on Haiti linked 
to web-based resources about it. Furthermore, external sources about the topic can be linked as 
preparation to the dialogue game within the activities. Another important aspect of InterLoc are the 
configurable yet pre-defined moves (e.g. Inform, Question, Challenge) and Locution openers (e.g. I 
think…, Is it the case that…?, I disagree because….)for dialogue games. These are the base for structured 
discussions and can be created and related to a room in InterLoc. 

For the purpose of this demonstrator, the normal way of using InterLoc needed to be changed. Activities 
as a preparation for the dialogue game have to be created beforehand the discussion. However, starting a 
discussion while, e.g., browsing through the ontology in SOBOLEO is more spontaneous. External 
information sources cannot always be provided beforehand. Moreover, from a motivational and usability 
point of view, a user should not be treated to create an Activity before starting a discussion; the dialogue 
games should be embedded in the workflow. Therefore, we avoided creating activities and implemented 
to skip them but showing a list of all ongoing discussions. Starting from there, users can enter every 
dialogue game that has been started before. 



   

 

We distinguish between resources, which are bookmarks to web pages, and concepts of the ontology. 
This distinction is also important for dialogue games. Depending on this type, which is classified in the 
message sent to InterLoc, InterLoc uses different Dialogue Game Templates. For a resource as mentioned 
above, a "Critical discussion and reasoning game" is used, mainly characterised by openers leading a 
sensible discussion, e.g. "Let me explain...". For dialogue games related to ontology concepts, a template 
is used that corresponds to the first but is extended with openers allowing to reason changes in an 
ontology, e.g. "Concept X is narrower than...". 

4.4.2.3 Motivational Aspects 

According to Deci & Ryan 2000 there are psychological basic needs to be satisfied to achieve intrinsic 
motivation. These three basic needs are ‘autonomy’, ‘competence’ and ‘social relatedness’. Demonstrator 
2 supports this all of these needs in the following way: 

• Autonomy. the CoP members can act in a self-determined way. They can autonomously collect 
any web document, they find interesting for the community, and annotate it with any topic they 
find appropriate and with this also introduce new topics. Similarly, they can make changes to the 
vocabulary and initiate new discussions.  

• Competence. making changes, e.g. to the vocabulary, are immediately visible and effective to the 
system and the community. Additionally the CoP member gets feedback in the discussions by the 
other participants.  

• Social Relatedness. the CoP members are socially integrated into the community by, e.g., 
working collaboratively on the vocabulary but in particular in the discussions.  

In general, our design based research approach, described in detail in the following section of 
participatory design activities, enabled us to enhance in general the user motivation. Also as a result of 
these activities the main motivational aspects are:  

• Careful introduction as a learning game experience to moderator and the community participants 

• Rules and guidelines are necessary how to use and interact with the system. 

o e.g. that everybody can make changes but changes should be discussed to achieve 
consensus 

o e.g. when detecting faults or ambiguities etc. in changes, start a dialogue to achieve a 
better understanding 

• Provision of awareness of changes and traceability of developments as provided by the 
development reflection as well as the ATOM Feed service 

• Language is a barrier so it’s crucial that the user interface speaks the user’s language 

• Building up regular CoP practices to encourage discussion opportunities 

o Meet the trainer‘ sessions 
o Joint community events 

• Remembering activities in order to encourage the use 

o Regular mail on activities 
o High quality newsletter by moderator 
o Invitations to dialogue sessions 
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4.4.2.4 Integration Aspects 

The SOBOLEO services and InterLoc service establish a connection to the WidgetServer as a messaging 
component of the KnowledgeBus (see Figure 21). It allows for easily implementing the data-exchange 
between applications of different types (desktop or web) and gives them a peer-to-peer like behaviour by 
providing a kind of communication channel between them. As all messages sent via the server are in 
XML-format, a message format has been defined for the intercommunication between SOBOLEO and 
InterLoc. 

.

 
Figure 22. Communication between InterLoc and SOBOLEO services. 

4.4.3 Participatory Design and Phase 1 Formative Evaluation Activities 

4.4.3.1 Description 

The first phase of formative evaluation comprised four steps of participatory design activities from July 
2009 to January 2010: a) design workshop with application partners, b) internal informal evaluation, c) 
initial evaluation with application partners, d) conceptual validation. 

4.4.3.2 Participants, Materials, Instruments, and Procedure 

• A design workshop took place in a face-to-face meeting in Madrid on July 16-17 2009 with six 
user representatives participating (the Application Partners, Structuralia, and one of their 
specialist contacts). User feedback was collected about SOBOLEO, InterLoc and their proposed 
integration through exploratory discussions and structured walkthrough sessions. Notes were 
taken and details documented throughout. These sessions involved: context setting and 
brainstorming possibilities; demonstration of the software and explanations of their underlying 
rationale; follow-on brainstorming and proposing candidate technology-scenario setups; and, 
post-hoc consideration (after the meeting) and selection of the development-scenario proposition 

• Regular informal discussions and walkthroughs involving the demonstrator design team took 
place in November 2009, which culminated in the production and testing of video tutorials as 
preparatory material for evaluation with the same APs (STRUCTURALIA and their contacts). 

• For the initial evaluation of the envisioned design an integrated version of the demonstrator tools 
(InterLoc & SOBOLEO) was provided together with video tutorials as preparatory material to 
test the mashup in an unsupervised manner. These were tested by two STRUCTURALIA 
personnel covering research and technical aspects, and the results of testing were discussed via 
email and in an additional evaluation session and walkthrough which took place on December 17 
2009 with the same members of Structuralia. The session took place online in a telephone 
conference using screen sharing support. Besides audio recording, we made notes to gather the 
users’ feedback. 



   

 

• Following a MATURE WP1 meeting in Frankfurt on December 3 and Flashmeeting on 
December 22 a conceptual verification of the Demonstrator was performed, which checked and 
aligned it against the Knowledge Maturing Model, especially the phases, and also Vygotskian and 
post-Vygotskian ideas (see Section  for results). This has also been reported in Ravenscroft, 
Braun & Nelker, (2010). 

4.4.3.3 Results 

As the methods above represent a linked sequence of activities rather than discrete and separate steps, we 
will report the findings as a linked narrative. 

Remembering that the aim of the design workshop in July 2009 was to get feedback on the suitability of 
the demonstrator tools, to collaboratively develop the implementation setting (scenario) and to gather 
further requirements for the adaptation to the new setting, it was successful in these respects. At the end, 
we elaborated the scenario of implementing the demonstrator for the CoP of Classic Roman Civil 
Engineering, currently in the build up process. With the aim of giving support to the community that it 
collaboratively develops a shared understanding of this domain by collecting and discussing 
(controversial) information and developing a common multilingual vocabulary. We identified four 
different cases for dialogue support: a) the ontology and its development and gardening process, b) the 
resources (e.g. reflecting and debating the correctness and quality), c) the resource classification 
(according to the ontology), and d) the topic in general (e.g. initiated by a teacher’s question).   

The feedback of the subsequent activities has shown that: the respective dialogue and semantic 
technologies successfully combine to provide new and tangible informal learning and knowledge 
maturing activities.  The prototype is mostly acceptable to users and addresses the requirements for 
greater and more ‘critical’ informal learning and knowledge management facilities. Structuralia users are 
confident of its applicability in the community of practice for evaluation phase 2. 

For a successful implementation, it’s necessary to have the system user interface in Spanish. Therefore 
the internationalization of the tools was introduced, which involved translating all linguistic features from 
English to Spanish.   

Also important will be a careful introduction as a learning game experience to the moderator and 
members of the community. Therefore, the demonstrator team has elaborated a first set of rules and 
guidelines how to use and interact with the system as a starting point to support the community building 
process. Guidelines such as, for example that everybody can make changes but that it is also necessary to 
achieve an agreement about changes and therefore should be discussed or in case the moderator (or 
someone else) detects faults or ambiguities etc. in changes, he/she might start a dialogue to achieve a 
better understanding. 

List of planned improvement (with prioritisation): 

• Improved labelling and translation of user interface elements (mandatory) 

• User guidelines (mandatory) 

• Orchestrating the interaction design as a 'game' (mandatory) 

• Overview of activities, especially changes to the ontology (high) 

• Search for dialogues equivalent to annotated documents (high) 

• Voting option on changes at the end of a dialogue game (medium) 

• Automatic launch of InterLoc (in cases wehre InterLoc is not already running) (medium) 

• Running on Windows XP systems (there might be difficulties with Sun Java VM) (to be 
considered for bigger roll out) 
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• Restoring of previous ontology version (low; instead: use not-agreed changes as trigger to start 
maturing dialogues about)   

4.4.4 Conclusions 

4.4.4.1 Maturing Activity Systems 

Demonstrator 2 shows some similarities to demonstrator 1 so that we will mainly concentrate on the 
differences. 

The described actions are the following: 

1. Collaborative Assessment of a Web Document, in which CoP member start a dialogue about a 
web document to discuss its content and tag it collaboratively. This service supports the “assess 
& verify” as well as “communicate” Maturing Activities. 

2. Collaborative Vocabulary Negotiation, in which CoP members start a negotiation on tags after 
the system has recommended certain gardening activities. This service supports the “assess & 
verify”, “communicate”, and “reorganise” Maturing Activities. 

3. Retrieving (Reviewed) Information for Topic describes a simple retrieving activity, in which 
CoP members make explicit use of dialogues and tags. This service supports the “familiarise” as 
well as “find” Maturing Activities. 

The actions of Demonstrator 2 are centrally characterised by a joint use of web documents, tags and 
dialogues, where the two latter are regarded as the central artefacts that drive the maturing process. 
Initiated by individuals, e.g., by publishing a web document and starting a dialogue about it, more people 
are involved in the discussion in the course of time. This spreading of activity is only possible on the 
basis of the dialogue artefacts that serve as a common basis for the maturing. 

Another effect that is supported by tags and dialogues is the establishment of common understanding 
regarding tags and web documents, respectively. This is a common feature of all three actions. The focus 
of this demonstrator is mainly on community activities and differs from demonstrator 1 in this respect. 
The investigation of the MAS of the actions clearly shows this. 

Figure 23 shows the MAS of the collaborative assessment of a web document. Beside the web 
document, tags and dialogues appear as accompanying artefacts. They are the actual driver of the 
maturing, as the diagram in the figure show. The collaborative character also results in the establishment 
of sociofact due to the established common understanding. This effect might not be visible at once but 
might affect later activities, e.g., tagging. 

 

 



   

 

 

 
Figure 23. MAS – Collaborative Assessment of a Web Document 
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Figure 24. MAS – Collaborative Vocabulary Negotiation 



   

 

 

 
Figure 25. MAS – Retrieving (Reviewed) Information for Topic 

 

Figure 24 shows the collaborative vocabulary negotiation, where the focus has switched from the web 
document to the tags. Here again the dialogues appear as supporting artefacts that help to drive the 
maturing. The maturing becomes manifest in more homogenous use of tags which is supported by the 
automatically generated gardening recommendations. These gardening recommendation are an explicit 
tool to drive the maturing ensuring the homogeneity of tags and the corresponding understanding of them 
(sociofact). This clearly shows the effect of additional maturing services. 

Figure 25 describes the retrieval of topic specific information as a kind of harvesting activity that 
makes use of the maturing. The assigned tags and dialogues support the formation of sociofacts. 
Additionally the dialogues can show which people are interested in specific topic and support the people 
profile maturing in this way. 

The maturing process runs similar to demonstrator 1. Working on specific artefacts leads to the direct 
update of knowledge artefacts that later reach other persons in the organisation and in this way establish 
sociofacts. An important aspect in this respect is the active involvement of the community that does not 
only foster the spreading of information but also the streamlining. Negotiations as based on dialogues 
play a central role in this respect. 
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4.4.4.2 Learning and Knowledge Maturing Aspects 

4.4.4.2.1 Supporting Knowledge Maturing in the Domain of Classic Roman Civil Engineering 

We have seen how this prototype supports particular phases of knowledge maturing as well as transitions 
between phases, with the emphasis being on phases 1 to 3. This is based on its application to an online 
CoP in Classic Roman Civil Engineering. 

• Expressing ideas is realised by each community member’s addition of new ideas (topics) 
emerging from bookmarking and the collaborative development of ontologies. This also leads to 
greater awareness of a relevant topic or asset within the community. Figure 15 shows a 
screenshot of how to bookmark and annotate resources in SOBOLEO. 
Similarly, the proposal to initiate a dialogue game signals the desire to express further ideas and 
develop the collaborative understanding in relation to the domain. The annotation plug-in allows 
the instant initiation of a critical discussion. Thus, initiating a dialogue advances knowledge 
maturing from this phase to the second, which is more focused on distributing and consolidating 
ideas and concepts within a CoP. 

• Distributing in communities is realised by the community becoming actively aware of new 
resources, through refined ontological classifications or collaboratively ‘working with’ the 
ontology. This can be achieved through directly using or modifying the ontology, or indirectly, 
through knowledge maturing dialogue games (KM-DGs). Figure 26 presents a screenshot of 
SOBOLEO and InterLoc, which emphasises this. Users are enabled to change the ontology in the 
editor and become aware of resources annotated with this topic. Moreover, they can initiate and 
participate in maturing games about a concept. The current status of dialogue games about the 
concept is also visible. 
Thus, performing critical games about resources raises the level of the community’s involvement 
and engagement with these assets, which also leads to greater formalisation of these assets as 
legitimate materials of value to the community, or what may be considered as a sort of 
‘acceptance’ and ‘embedding’ of discussed resources within the community.  
 

 
Figure 26. KM-DG about the concept ‘aqueduct’. 



   

 

 
• Formalising is realised once the community has performed gardening activities, through directly 

amending the ontology or performing knowledge maturing games that lead to the development of 
a mutually understood and shared ontology. Additionally, there will be a logical ‘deepening’ of 
the collective understanding about the resources within the ontology through the performance of 
critical discussion dialogue games. 
Figure 27 depicts the ontology editor, which allows the collaborative changes to ontologies and 
provides the possibility to start a dialogue game related to a concept (‘Aqueduct’ in this case), 
where the user can define a title to give the discussion an initial direction. Awareness of, and 
reflection about, changes are promoted through amendments being logged and presented. Once 
knowledge maturing games stop being performed, we can assume that a relatively stable and 
consensual ontology has been developed. Similarly, once the community has decided that a 
critical discussion game (about a particular resource) has been completed and its text is ready for 
publication as a resource itself, we can assume this is a consensual and formalised asset. 

•  Ad-hoc learning is realised through linking the formalised structures and resources to relevant 
courses and practices. At this point, both the ontologies and resources can serve as boundary 
objects that serve related CoP.  
 

 
Figure 27. Starting a KM-DG about a concept. 

 

4.4.4.2.2 Re-thinking the Zone of Proximal Development (ZPD) and Boundary Objects 

An important aspect about the processes above is that they correspond to a potential re-working of 
Vygotsky’s notion of the ZPD, where the asymmetric less learned (e.g. child) and more learned other (e.g. 
teacher) are replaced by symmetric peers (with common goals, or objectives) using mediating 
technologies in ways that allow them to co-learn and realise higher levels of understanding (psychic tools) 
along with refined digital artefacts (material tools). The application of Vygotskyan and post-Vygotskian 
ideas, that were originally developed in the context of child development, to TEL more generally, is 
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increasing (e.g. Hung, Chen & Der-Thanq (2001); Pachler, Bachmair & Cook, 2010), and especially in 
those contexts emphasising digital learning dialogues (e.g. Ravenscroft, Wegerif & Hartley, 2007; 
Wegerif, 2008). In Demonstrator 2, this re-working of the ZPD can be explained as follows, and 
exemplified in Figure 26. Firstly, performing the dialogue games is clearly an engaging social exercise 
that favours learning and co-developing higher levels of understanding. Secondly, initiating a dialogue 
game demonstrates how the players have a ‘readiness to learn’, or ‘readiness to mature knowledge’, 
where the latter is conceived as a particular type of learning. This is in line with the features of a ZPD, 
where participants within it accept that their current knowledge and understandings can be improved. 
Thirdly, this learning or knowledge development is achieved through scaffolding and reflection within a 
somewhat spontaneously or responsively established ZPD. Fourthly, however, this process is clearly 
more dialogic in the spirit of Bakhtin (1986), with interlocutors who are peers using technology to 
collectively develop their understanding. So, they are co-enculturating and developing one another, which 
is unlike the more dialectical Vygotskian idea that a more learned other enculturates and instructs the less 
learned. Fifthly, these processes result in boundary objects - the formalised ontologies, accepted 
resources, published dialogue game texts, and also the dialogue games themselves – that can be used by 
other CoP. 

So this is an example of the a spontaneous ZPD that whilst responsive and somewhat informal, clearly 
leads to a new level of understanding and the introduction or refinement of knowledge artefacts, where 
this could not have been achieved without the ontological manipulation and dialogue game activity within 
the ZPD. Similarly, reflection, a key process for transformation within the ZPD is clearly stimulated 
through real-time discussion of the ontology or its included artefacts. It also nicely maps on to a key 
aspect of Engeström’s theory of Expansive Learning (Engeström, 1987), as the individuals and 
community participating in the dialogues have arguably ‘learned what was initially not yet known’. 

A key point here is that this re-working of the ZPD, what we might call a ZPDpt (where “pt” indicates 
peers and technology) could be an important way of engineering knowledge maturing across phases 1 – 3 
(see I), and thereby, actively supporting knowledge maturing in each of these phases also. This could 
correspond to a sort of ‘open pedagogy’ that suggests is required for knowledge maturing and the 
production of digital boundary objects. Details about the boundary objects can be found in deliverable 
D1.2. 

4.4.5 Further Plans  

4.4.5.1 Phase 2 Formative evaluation 

This is currently documented in D6.1, but below we make some further comments that have emerged 
since the submission of this deliverable (at M18). 

After finishing the development of the demonstrator prototype based on results from the first evaluation 
phase, we aim at performing the 2nd phase of the evaluation for the MATURE demonstrator 2. The goal 
of the 2nd phase is to gain a deeper insight into the usability and motivation, appropriateness to the 
context of the CoP and knowledge maturing activities taking place.   

The demonstrator system will be further evaluated by Structuralia and the CoP moderator in a first step 
and then introduced to the alumni students as weekly learning experiences. Within such learning 
experiences, the students are provided one topic once a week to be elaborated and discussed, i.e. 
collecting and critically discussing information (web pages) around the topic and structuring the topic. 

To the latter end, indicators and measures of knowledge maturing have yet to be defined, building and 
elaborating on the knowledge maturing indicators (see D1.2). 

4.4.5.2 Integration with other demonstrators 

First considerations regarding the interplay between demonstrators have revealed that much can be gained 
in demonstrator 2 from an integration of relevant parts from other demonstrators and vice versa:  



   

 

• Demonstrator 4. Enhancing demonstrator 4 with a facility for structured dialogues (e.g. about 
task pattern enhancements) from demonstrator 2 would add a valuable possibility for 
“negotiation” (cf. OLME model in D3.1) of process-related concepts and resources. 

• Demonstrator 1. We see synergies with demonstrator 1, together with demonstrator 3, in 
particular in the integration of the tag recommendation and gardening services and of wiki 
functionality for the CoP. 

 

4.5 Demonstrator 3: People Tagging for Organizational Development 

4.5.1 Introduction 

4.5.1.1 Application case 

Knowing-who is an essential element for efficient knowledge maturing processes, e.g. for finding the 
right person to talk to. Take the scenario of where a novice Personal Adviser (P.A.) needs to respond to a 
client query. The P.A. does not feel sufficiently confident to respond adequately, so needs to contact a 
colleague who is more knowledgeable, for support. The key problems would be: 

• How does the P.A. find the right person to contact 

• How can the P.A. find people inside, and even outside, the employing organisation? 

• How can colleagues who might be able to support the P.A. be identified and contacted quickly 
and efficiently? 

Typically, employee directories, which simply list staff and their areas of expertise, are insufficient. One 
reason is that information contained in the directories is outdated; or it is not described in an appropriate 
manner; or it focuses too much on ‘experts’; and they often do not include external contacts (cf. Biesalski 
& Abecker 2005, Schmidt & Kunzmann 2007).  

Also Human Resource development needs to have sufficient information about the needs and current 
capabilities of current employees to make the right decisions. In service delivery contexts that must be 
responsive to the changing needs of clients, like Connexions services, it is necessary to establish precisely 
what additional skills and competencies are required to keep up with new developments. The people 
tagging tool would provide a clear indication of: 

• What type of expertise is needed? 

• How much of the requisite expertise already exists within the organisation? 

The application partner for the demonstrator is Connexions Northumberland, which is a local service for 
young people aged 13-19 years (up to age 25 for people with special needs). It helps with decision 
making about study, jobs and careers by offering impartial information, advice, guidance and personal 
support. 

4.5.1.2 Technology offering 

Demonstrator 3 is based on the social semantic bookmarking paradigm (Zacharias et al., 2009) and 
offers a web-based service for annotating persons (“bookmarking”) with topics. Unlike simple tagging-
based services, it combines the tagging approach with the collaborative development of a shared 
vocabulary, which is the enabler for enhanced search functionality as well as an analysis service for 
informing human resource development.  

Based on the SOBOLEO framework, which is also used for demonstrator 2, demonstrator 3 consists of 
the following: 

• A bookmarking widget for annotating persons, which can be invoked as a bookmarklet 

• A browsing component for navigating annotated people based on the vocabulary 
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• An employee list and profile visualization of annotated people 

• A search component for searching for people 

• A collaborative real-time editor of the shared vocabulary that allows for consolidating tags and 
introducing hierarchical relationships 

• An analysis component for displaying trends based on search and tagging behaviour 

The framework allows for the easy integration of the functionality with other MATURE components via 
web-service-based interfaces. 

4.5.1.3 Knowledge Maturing Aspects & Research Challenges 

As knowledge maturing is a collective phenomenon, an important aspect is the knowledge about others:  

• This represents an essential element of sociofacts for any collective, especially when it becomes 
larger. A high degree of maturity of such knowledge increases the flexibility of organization to a 
big extent; employees are able to collaborate with others outside pre-defined pathways. 
Furthermore, it enables the organization to make more efficient use of the knowledge of its 
employees as it becomes more accessible when needed. A low degree of maturity of such 
knowledge means that the needs to explicitly coordinate the collaboration as part of work 
processes, which can happen through extensive documentation and pre-defined processes. This 
limits, however, the organization’s ability to adapt to changing situations for which no 
documentation nor do pre-defined processes exist. 

• This knowledge is a catalyst for other forms of knowledge maturing to happen. Especially the 
early phases of knowledge maturing depend on low-barrier possibilities to discuss ideas, form 
and sustain communities, which can be particularly difficult in larger or geographically dispersed 
organizations. This correlates with the barriers of organisational structure (including geographical 
dispersedness) and collaboration from the representative study, see section 4.3.3 in D1.2. 

If we think about guidance by the organization, there is also ontological knowledge connected to this: 
knowledge how to describe what others do, know, or are interested in. Such a (shared) vocabulary is 
needed to aggregate knowledge about individuals into a collective “portfolio”, which can be compared to 
the company’s strategy and anticipation of future developments to derive interventions (e.g., human 
resource development measures). In the past, this has been approached under the label of “competence 
management” with a centralized competence catalogue as a controlled vocabulary, which is maintained 
by an expert group. As outlined in (Braun et al., 2010), this approach has largely failed to live up to its 
expectations, basically because the controlled vocabulary has never become a shared vocabulary, which 
has been the result of detaching the ontological knowledge from the development of collective knowledge 
about people. 

The demonstrator thus addresses the challenge of aligning the maturing of ontological knowledge with 
the development of the knowledge about people in the organization (and possibly beyond). 

Based on the paper-based results from DS 8 – People Tagging for Collaborative Competence 
Management (see D3.1) in the first year, we have learnt that people tagging is accepted by employees in 
general, and that they view it as beneficial on average. These study has also revealed that we have to be 
careful when designing such a people tagging system and need to consider affective barriers, the 
organizational context, and other motivational aspects so that it can become successful and sustainable. 
Therefore we need to develop a design framework (and respective technical enablement) for people 
tagging systems as socio-technical systems that covers aspects like control, transparency, scope etc. This 
design framework needs to be backed by a flexible implementation. 

From an exploratory research perspective, demonstrator 3 wants to find out how a people tagging system 
is used in real organizational context as part of real work processes. For that purpose, we cannot rely 
on short-term or even lab-style settings for evaluation, but need to aim for longer term (at least 2 months) 
usage of the tool. Based on this longer term usage, we can analyze the respective log data and combine it 
with the experiences of the participants to learn about tagging dynamics, about how gardening is done and 
how efficient our gardening support is, and how to exploit tagging dynamics to inform HR development. 



   

 

For instance, the analysis of tag assignments can give indication of currently existing and upcoming 
expertise within the organisation and the analysis of queries can give indication of expertise needed. 

As a consequence, demonstrator 3 development in year 2 was strongly focused on creating a usable and 
stable prototype that is ready for deployment at the application partner. This deployment is also intended 
to demonstrate that semantic social bookmarking-based tool supports and aligns both the maturing of 
knowledge about others and the ontological knowledge how to describe the knowledge, competence, 
interest etc. of others, and that the bottom-up approach is more suitable for organisations and their HR 
development than classical competence management approaches. 

4.5.2 Design 

4.5.2.1 Conceptual Design Aspects  

One important conclusion for the first year’s design study was that there will be no one-size-fits-all 
people tagging system as it depends on organizational or team culture which aspect of people tagging is 
seen as acceptable, and which aspect is alienating. This has been confirmed by discussions at various 
events (especially industry-oriented events) where the approach has been presented. This has led to the 
development of a conceptual design framework in which we identify basic design decisions that can be 
customized for each people tagging system instance. This applies to two aspects: 

• the actual tagging activity and the vocabulary gardening 

• the search heuristics 

4.5.2.1.1 Framework for design decisions of a people tagging system 

Based on an analysis of related systems (Braun et al., 2009), and our experiences from presenting and 
discussing the approach, we have identified the following basic design aspects that can be found in Table 
17: 

 
Aspect Possibilities 
Who is allowed to tag? • Self-tagging 

• Others are allowed to tag 
o Restricted to specific persons / group, e.g. 

the person’s friends 
Who is allowed to be tagged? • External contacts / internal only 

• Taggee may opt out 
• Taggee must opt in 

 
How are tags controlled? 

 

 Is there a need for approval? • Need to be approved by the respective person 
before getting published 

• Automated blocking by blacklist 
• Immediately visible 

 Is there a possibility for deletion? • Taggee can delete 
• Tagger can delete 
• Gardener can delete 
• Everyone can delete 
• System can delete based on blacklist 

 Do you influence the tagger? • Show existing tags for a person 
• Seeding from external sources  

(e.g., publications) 
 
How visible are the tags? 

 

 To whom are they visible? • Only taggee 
• Limited group of persons 
• Everyone 
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 At which level of detail are they 
      ………..visible? 

• Only aggregated and anonymous 
• Tagger as information 

o Restricted to person group 
o Level 

• For everyone 
• Restricted to person group 

o Only taggee 
How is the vocabulary controlled? • Fixed controlled vocabulary 

• Blacklist 
o Blocking vs. more friendly alternatives 
o A priori vs. a posterior checking 

• Recommending tags 
o Tags in vocabulary 
o Other recommendations 

• Free vocabulary 
• Social rules 

o Only professional tags 
o Also non-professional tags 
o Negative tags yes/no 

How semantically differentiated is the 
tagging? 

• Tagging without further semantics 
• Tagging With specific semantic relationship  

o Interested in 
o Has competence 
o Occupied with 

• Weighting (on level X) 

Table 17. Design aspects related to tagging 

4.5.2.1.2 Search heuristics 

Finding the right person based on the query of a user is a non-trivial task. The ranking algorithm 
incorporates heuristics that are based on certain assumptions, which may apply in one context, but not in 
the other.  

 
Indicator Assumption/Reason 
Tags of the taggee This is the most obvious assumption: if a person gets 

tagged, you assume that the person is somehow 
associated with the tag and thus relevant if someone 
searches for the tag. 
Differentiation can be done between self-assigned tags 
and tags by others. 

Frequencies of tags The more often a tag is assigned, the more relevant the 
person is for a specific tag. This leverages collective 
judgment. 

Timestamp of the tag assignment The more recent a tag assignment is, the more relevant 
it is. The person could have switched to a different 
direction in the meanwhile. 

Tags of the tagger If the tagger is tagged with the same tag as he assigns 
to another person, then it gets more weight. Example: 
If a Google Web Toolkit (GWT) expert assigns the 
tag GWT to someone else, this is a more meaningful 
judgment that if a person who hardly knows what 
GWT means, assigns this tag. 

Tagging activities of the tagger If the tagger is a highly active user and makes 
differentiated assignments, then it gets more weight. 

Additional  aspects   



   

 

 Current availability of the taggee  If the request is urgent, taggee who are available in 
time and / or location get a higher ranking. 

 Social relationship between the 
 searcher and the taggee 

Taggees who have a shorter path in the searcher’s 
social network, get higher ranking because it is easier 
to establish the contact. 

 Social relationship between tagger 
 and taggee 

The social relationship between tagger and taggee 
might influence the tag assignments. Example: If a 
close colleague assigns a tag, it’s more meaningful, 
because he / she knows the taggee better than another 
colleague with loose contact.  

 Background knowledge on the 
 structure of tags 

If a taggee is assigned with broader or narrower tags, 
it gets less weight in comparison with exact matching 
tags.  

 Other activities of the taggee or 
tagger 

If the taggee / tagger created, edited or tagged 
documents or contributed to discussions etc. for a 
specific topic, then it gets more weight. 

Table 18. Design aspects related to search heuristics 

4.5.2.1.3  Concluding Remarks 

For the organizational implementation it is necessary to analyze and specify the different design 
possibilities according to the respective organizational context. Hereby we have to consider that the 
different design possibilities are partly dependent on each other and might limit the utilization of the 
information afterwards, e.g. not storing the information of the tagging person excludes the tags of the 
tagger as an indicator for the search.  

With demonstrator 2, we did an instantiation of the design framework and adapted it to the needs of our 
application partner. Specifically, employees are allowed to tag themselves and their colleagues without 
any further restrictions. As our application partner’s focus is on its own employees, tagging of external 
contacts is not wanted. Every employee is seen as a participant, i.e. it is allowed to add and tag any 
colleague without the taggee’s explicit opt in. The employees are supposed to develop and modify the 
vocabulary used for tagging on their own. Thus, the system automatically adds new key words used 
during the tagging process to the vocabulary and changes to the vocabulary (e.g. by adding relations 
between tags) are immediately visible and effective (e.g. to the search). There’s no limitation or black list 
of terms. But the employees are not to use negative or non-professional tags. During the tagging process, 
the system suggests existing tags from the vocabulary in order to foster reuse and thus the consolidation 
of the vocabulary. Tags are assigned without any further semantic differentiation. Assigned tags are 
immediately visible without previous approval by the taggee. The system does not block or delete specific 
tags automatically. Only the tagger him-/herself is allowed to remove his/her tag assignments. During the 
tagging process, the user can see the tags of assigned by other users. We did not make a seeding of the 
profiles. Every user of the system can see the tags in an aggregated (by frequency) and anonymous 
representation without level differentiation. In the following, we will give an overview of the individual 
components. 

4.5.2.2 Demonstrator overview 

4.5.2.2.1 Bookmarking and annotating a person 

The primary idea is to annotate a person (identified by his/her email address) via his/her personal 
webpage, e.g. in the intranet, on the company's website or on a social network site (via the people 
annotation UI service). If the system already knows the webpage and the person, the people annotation 
management service will fill the pop up with the known information like name, email address and 
concepts the person is already annotated with. Otherwise it asks for the person's email address and - if not 
known - the person's name. Persons for which no webpage is easily available can also be added directly 
via the annotate page in SOBOLEO by only inputting their email address. Each person that is tagged at 
least once is represented by one page (people profile UI service) and can also be tagged directly on this 
page (see Figure 28). 
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For annotating the person, the user can use any concept from the ontology or arbitrary (multi-word) tags 
(supported by the ontology management service). New tags are automatically added to the ontology as 
"prototypical concepts"; users can consolidate and move them within the ontology later. In this way we 
allow for the seamless gathering of new concept ideas when they are occurring. During the annotation the 
user is supported with auto completion of entities in the ontology to create awareness for and encourage 
users to reuse these.  

 
Figure 28. Annotating a person via her personal webpage supported by the people annotation UI 

service 

 

Searching for People 

The semantic search UI service allows users to search and retrieve annotated people. The users can type 
their search terms into a text field—similar to common internet search engines. The semantic search 
engine (supported by the web document and dialog annotation management services) analyzes the entered 
search string for occurrences of concepts from the ontology. If it recognizes references to concepts, it 
searches for people annotated with these concepts or narrower ones. On the result page the users get 
feedback on which concepts it understood the query to be referencing. Depending on the search string, the 
results and the ontology, the system may also propose a number of query refinements or relaxations. 

The resulting persons are shown with their names, profile picture, and annotated concepts (see Figure 29). 
The users can look at their profile via the "Show profile" link. The “contact” link opens an email program 
for direct contact; the tag symbol lets users directly annotate the person.  

 



   

 

 
Figure 29. The semantic people search UI service showing the result of a search for ‘connexions’. 

4.5.2.2.2 Browsing and navigating annotated people based on the ontology 

The browsing component (browse and navigation UI service) enables users to navigate through the 
ontology and the directory of annotated people (supported by the people annotation management service). 
Starting from the root concepts, the users can click through the ontology concepts. Selecting a concept 
(see Figure 30), the users can see its preferred and alternative labels and its description (in their default 
language). Additionally, all its broader, narrower and related concepts are displayed as links for further 
navigation. Underneath the concept details, there is a list of all people that are tagged with the currently 
selected concept or with one of its narrower ones. The people are displayed similarly to the search result. 
If a person is missing, the user can directly add a person to a concept, i.e. annotate the person with the 
selected concept, via the "Missing Person" link.  

 
Figure 30. The browse and navigation UI service showing the relations between annotated people and 

the concept ‘Connexions Northumberland’. 
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4.5.2.2.3 Employee list and profile visualisation  

The employee list (people overview UI service, see Figure 31) shows any user of the collaboration space 
and annotated person with their name, profile picture, and annotated concepts (if some are assigned) in 
alphabetical order (by dint of people annotation management service). The users have the possibility to 
directly annotate or contact the person or to navigate to the person’s profile. The persons’ profile (people 
profile UI service) shows detailed information, such as email address and associated personal web pages, 
and visualises the assigned tags in a tag cloud (see Figure 32).  

 

 
Figure 31. People overview UI service showing a list of all space users and annotated persons in 

alphabetical order. 

 

 
Figure 32.People profile UI service showing detailed information about a person and assigned 

annotations in a tag cloud representation. 
 



   

 

4.5.2.2.4 Ontology Visualization and Editing 

The ontology editor component is similar to the editor component of demonstrator 2 except that the 
dialog support is not activated for this demonstrator. A detailed description of the ontology editor 
component can be found in the description of demonstrator 2. 

4.5.2.2.5 Ontology Gardening 

The ontology gardening component (gardening recommendation UI service) supports the user in 
cleansing and improving the ontology. It analyses the ontology and provides a list of suggestions where 
the ontology might need improvement. For instance, it refers the user to concepts with missing 
description or with identical labels which might indicate to merge these.  

 

4.5.2.3 Software Design & Development 

The SOBOLEO framework, which is the foundation for demonstrator 3, is implemented in Java 6 on top 
of the Apache Tomcat 6.0 application server (http://tomcat.apache.org). The AJAX interfaces of the 
ontology editor and annotation tool are created with Google’s Web Toolkit framework 
(http://code.google.com/webtoolkit). For the storage of RDF data we use Sesame 2.3.0 
(http://www.openrdf.org/) and the text index is built on Apache Lucene (http://lucene.apache.org). 

In order to support different user groups with different application cases (see demonstrator 2) and 
organizational requirements, user collaboration and information is organized in so called "Collaboration 
Spaces". Each collaboration space contains information about the documents, people and the ontology 
used for organizing these. All collaboration spaces within the SOBOLEO system are isolated and share 
nothing but user information. Via the space configuration UI service, each collaboration space can also be 
configured separately. Configuration options include read and write rights (open to the world or given on 
a per-user basis), options to enable only parts of the functionality (e.g. disabling people tagging or 
logging) and configuration options that determine e.g. multi-annotations or annotation control and 
visibility. 

SOBOLEO is built in a four-tier architecture (five, when counting the AJAX application running in the 
browser). An overview of the architecture is shown in Figure 33. From bottom to top the layers are: 

• Data and Storage. User data and most space data are stored in a Sesame store. There is one 
Sesame store for the user data and one for each space - each storing its data into files. The text 
content of the space is stored and accessed with a Lucene index - again with one index per space. 
The structure of the data tier means that we can represent each collaboration space as one folder 
(which can be moved between installations).   

    

 
Figure 33. Overview of SOBOLEO’s architecture 
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• Application. The components in the application level receive domain specific commands from 
the event bus, change the data as needed and return a result via the event bus. The most important 
components in this layer manage (people and website) annotations, the ontology itself and the 
text index. This means, for instance, that annotations to a person are stored or deleted together 
with the timestamp and information of the tagger. In case the person is not yet known to the 
system, a new representation of the person has to be generated or in case of a new key word, a 
new concept is generated and added to the ontology. If a webpage is annotated or associated to a 
person, the text indexing component fetches its content and stores it together with additional 
information like url or title in a Lucene index. Further components manage the history and 
logging, gardening recommendations, and dialogues (e.g. essential for demonstrator 2). There is 
one instance of each component for each space, although some components may be present only 
for certain space configurations. It is important to note, that the different components only 
communicate through the event bus.   

• Communication. The event bus in the communication layer manages communication between 
the different parts of the application logic as well as between the application logic and the 
presentation layer. In addition to the pure communication aspect it also enforces a total ordering 
of events (to ensure a consistent state across all components) and it enforces the rules on which 
parties are allowed to read and write. There is one event bus for each collaboration space.  

• Presentation. Realizes the interface of the application through servlets and jsp pages. In addition 
to web-pages these interfaces include the export of the RDF/XML data, Atom feeds and web 
services that are called by SOBOLEO’s AJAX parts (in the editor, annotate and gardening 
interfaces) and by other applications. The XML web service exposes the entire non-
administrative functionality offered by SOBOLEO - through this interface a remote application 
can function almost like the application components integrated in SOBOLEO.  

• Client. Finally, for the editor and annotate components, a part of the SOBOLEO application is 
realized as an AJAX application that runs in the client's browser.  

 

In the second year of MATURE, the following technical aspects of SOBOLEO have been further 
developed: 

• The backend of SOBOLEO was completely reengineered to accommodate different 
organizational requirements as laid out in the conceptual design framework. This included 
changes at the data level (inclusion of additional information about tag assignment, e.g., the 
tagging person, and the timestamp), and at the application level (e.g., flexible search heuristics), 
among others 

 The complete non-administrative application-level functionality of SOBOLEO was exposed 
through REST-based interfaces and SOAP-interfaces to prepare for integration with other 
MATURE system components and to be able to plug into the knowledge bus. 

 The front-end has undergone a major redesign to address usability issues, both as a result of the 
design study evaluations, and in collaboration with Connexions Northumberland.  

 

4.5.2.4 Motivational Aspects 

According to Deci & Ryan 2000, there are psychological basic needs to be satisfied to achieve intrinsic 
motivation. These three basic needs are ‘autonomy’, ‘competence’ and ‘social relatedness’. Demonstrator 
3 supports these needs in the following ways: 

• Autonomy. There is no expert group deciding what to include, everyone can contribute at any 
time 

• Competence. Employees and their tagging behaviour are seen as input to HRD strategies; 
gardening role can be taken by anyone 



   

 

• Social relatedness. This is supported by the very nature of the demonstrator 

In general, we address with our design framework on the individual level especially the need for 
experiencing autonomy and the fear of transparency. On the interpersonal level, the demonstrator fosters 
communication between individuals and creates awareness of collaboration possibilities. As for the work 
environment, it provides the possibility to overcome geographical barriers related to the work 
organisation, provides a technically reliable shared space and the addresses organizational fear of 
uncontrolled bottom-up activities through the flexibility of the framework. 

4.5.2.5 Integration Aspects 

As described above, the complete non-administrative application-level functionality of SOBOLEO was 
exposed through REST-based interfaces and SOAP-interfaces to prepare for integration with other 
MATURE system components and to be able to plug into the knowledge bus. 

4.5.3 Participatory Design and Phase 1 Formative Evaluation Activities 

The evaluation for Demonstrator 3 (see D 6.1) comprises of two phases which consists itself of two 
variants.  The first phase (participatory design activities) took place from October 2009 till January 2009 
for the iterative development and adaptation with Connexions Northumberland (1a), and from December 
2009 to January 2010 for the usability check that is a prerequisite for a larger scale test (1b). The second 
phase of formative evaluation is from January 2010 until April 2010. Originally, there were variants for 
the second phase formative evaluation, depending on the outcome of the usability test. In case of success, 
there would be a formative evaluation in an operational context with 15 people from Connexions 
Northumberland (2a). If the demonstrator would not have satisfied the requirement, we would have 
conducted a formative evaluation in a lab-style setting (2b). As it has turned out, there were no concerns 
about the usability of the demonstrator so that (2a) has been chosen. 

4.5.3.1 Participants 

In phase (1a), two members from the HR development department at Connexions Northumberland were 
involved. 

In phase (1b), three additional personal advisers from Connexions Northumberland were involved (in 
addition to the two HR development experts from (1b)). 

4.5.3.2 Procedure 

In phase (1a), a functionally complete online version of the demonstrator was provided as well as a 
manual describing the usage of the tool. The application partner representatives were testing the 
application on their own, without developer involvement or presence. This was a pre-test to see if the 
application was sufficiently self-explanatory and suitable for use. The results of testing (by Connexions 
Northumberland) and of adapting (by the development team) was discussed via email and in bi-weekly 
phone conferences. 

In phase (1b), the participants of phase (1a) prepared a short training session based on their application, 
which was based on the manual for the application. For this training, the demonstrator team developed a 
two part-questionnaire. The first part was to be answered at the beginning of the training, the second one 
at the end. The content of the questionnaire (see Appendix A – Pre-Questionnaire – Demonstrator 1) was 
usability and satisfaction centred and based on the German standard on user-centred design. The content 
of this questionnaire was approved by the AP representatives prior to its use. 

4.5.3.3 Results from the Participatory Design Activities  

In phase (1a), the participants found the demonstrator very easy to use from the very beginning and 
suitable for their organizational context. They did not need any additional instructions in addition to the 
manual that had been provided, and were confident to introduce it to their colleagues without assistance 
from the demonstrator team. During the testing, several suggestions for improvement were made: 

• The original assumption of demonstrator 3 was that the application primarily is an overlay to 
existing internal or external web pages, e.g., an employee directory, a social networking site or 
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similar. However, Connexions Northumberland wanted to focus on internal contacts first and did 
not have any such employee directory so that the “anchor” for bookmarking was missing. As a 
consequence, an employee list has been added to demonstrator 3, which in turn has been 
developing towards a full-blown replacement of employee directories or yellow pages. 

• So far, the assumption has been that a user tags a person with certain topics. Then the topics can 
be consolidated if needed. However, it has turned out that users want to have the possibility to 
add persons to concepts when they are in the ontology editor part. This has been implemented 
before phase (1b). 

• A lot of comments and suggestions for improvement concerned the labelling of UI elements, 
which was in several cases too technical for the target context. The application partner made 
suggestions for improvement, which have been implemented in several iterations. 

• Likewise, several suggestions were intended to improve the introductory manual, which have 
been implemented, too. 

4.5.4 Conclusions 

4.5.4.1 Maturing Activity Systems 

Demonstrator 3 has its particular focus on tagging and people profiles. This is naturally reflected in the 
maturing actions that have a stronger community focus. Other features rather resemble the previous 
demonstrators. In the following we show 4 central actions that reflect the maturing features that are 
typical for people tagging. 

The described actions are the following: 

1. People Tagging for Sharing Knowing-Who, in which career advisers collaboratively tag a 
person in order to clarify her expertise and role in the organisation. This service supports the 
“share & release”, “embed”, and “assess, verify & rate” Maturing Activities. 

2. Explorative Investigation of a Vocabulary and People, in which career advisers do not yet 
have a clear idea of a tag or person and collaborative find it out. This service supports the 
“familiarise” and “find” Maturing Activities. 

3. Gardening a Shared Vocabulary describes a typical reorganisation task, in which career 
advisers collaboratively revise the existing tasks. This service supports the “reorganise” and 
“communicate” Maturing Activities. 

4. Retrieving a Person for a Topic, in which tags are used to find experts for a specific topic. This 
services supports the “find people” Maturing Activity. 

Except for the gardening activities all other actions concentrate on people and their profiles. This leads to  
a stronger involvement of the community. 

If we regard the individual MAS we find the following characteristics: 

Figure 34 describes a typical individually driven maturing process, which develops an impact on 
community building that is influenced by people tagging. Again the general accessibility of tags leads to 
the establishment of a sociofact that describes the common understanding of certain people. 

Figure 35 describes a typical retrieval action. Also here the maturing is focused on individual learning 
aspects. By the existing tags people directly learn about the role of their colleagues in the organisation. 

Figure 36 shows a more complex collaborative activity, which is started automatically by gardening 
recommendations. The direct spreading of the activity into the community shows the same pattern as 
other community activities. 

 

 



   

 

 

 

 
Figure 34. MAS – People Tagging for Sharing Knowing-Who 
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Figure 35. MAS – Explorative Investigation of a Vocabulary and People 

 

 



   

 

 

 

 
Figure 36. MAS – Gardening the Shared Vocabulary 
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Figure 37. MAS – Retrieving a Person for a Topic 

 

In addition to the previous demonstrators we find people profiles in this demonstrator and their maturing 
via collaborative activities. People related maturing activities cannot only be combined with tagging but 
also with tasks. The gardening services which are integrated this demonstrator are a typical example for 
an external maturing driver. 

4.5.4.2 Learning and knowledge maturing aspects: work on conceptual verification 

Demonstrator 3 has investigated and shown how to address the challenge of aligning the maturing of 
ontological knowledge (how to describe capabilities) with the development of the knowledge about 
people in the organization (and beyond). It brings together two strands of organizational activities, which 
are usually known as competence management (relying on a shared vocabulary and organized in a top-
down manner) and employee directories (more or less structured self-description of employees). Both 
approaches have their major problems with keeping the respective information up-to-date. Demonstrator 
3 understands that at the core of these activities, there is a collective learning process (i.e., a maturing 



   

 

process) that needs to be supported. Instead of relying on expert groups and top management, or the 
individual alone, it uses a participatory approach with collective judgements and self-organized gardening 
for reaching agreement. 

In terms of knowledge maturing phases, the demonstrator primarily supports phase Ia to III of KMM v.2: 

• Ia:  Awareness of topic 

• Ib: Using a tag for a person 

• II: Alignment of vocabulary through tag recommendation 
 Gardening activities (merging synonymous tags, multilinguality) 

• III:  Adding structure (higher level of semantic expressivity) 

At the current stage, guidance basically is structural guidance which works through recommendation of 
existing tags via autocompletion (guiding towards a shared vocabulary). Furthermore, through gardening 
activities, structure is added to the vocabulary, which in turn also guides further vocabulary development. 
As part of future developments, usage traces will be analyzed to provide information to decision makers 
in human resources development for their guidance activities (outside of the demonstrator). From the 
topics that people search for, you can identify needs; from the tags assigned you can gain an overview of 
the available competencies.  This would be phase IV. 

4.5.4.3 Phase 2 Formative evaluation 

This is currently documented in D6.1, but below we make some further comments that have emerged 
since the submission of this deliverable (at M18). 

After finishing the development of the demonstrator prototype based on results from the first evaluation 
phase, we aim at performing the 2nd phase of the evaluation for the MATURE demonstrator 3. The goal 
of the 2nd phase is to gain a deeper insight into how a people tagging system is used in real organizational 
context as part of real work processes.  For that purpose, we will have a long term evaluation at 
Connexions Northumberland starting in March with an initial group of five that will be rolled out to a 
larger group of 15 employees in April. Based on this longer term usage, we can analyze the respective log 
data and combine it with the experiences of the participants to learn about tagging dynamics, about how 
gardening is done and how efficient our gardening support is, and how to exploit tagging dynamics to 
inform HR development. This will form the basis for further support services. 

In parallel, we are continuing with the conceptual verification of our framework of design decisions with 
HR experts and industry representatives in order to identify characteristics and constraints in companies 
that determine specific design configurations.  

4.5.4.4 Integration with other demonstrators 

Our considerations regarding the interplay between demonstrators have revealed that much can be gained 
in demonstrator 3 from an integration of relevant parts from other demonstrators and vice versa:  

• Demonstrator 4 – on the one hand people tagging information from demonstrator 3 can be used in 
demonstrator 4 to support the decision whom to select as person resources for collaborator 
abstractors; on the other hand, tagging task collaborators in demonstrator 4 would provide 
another opportunity to collect tagging data that can be fed back in demonstrator 3.  

• Demonstrator 1 – we see synergies with demonstrator 1 in particular in introducing people 
tagging at Connexions Kent and as well, together with demonstrator 2, in the combination of the 
different tagging, tag recommendation and gardening services.  

4.5.4.5 Mobile Aspects 

Mobile scenarios have been envisioned that would help on the one hand  in locating and retrieving the 
right person to contact on the way, and on the other hand in gathering and sharing the knowing-who 
knowledge in a more work-integrated and in-situ way. For example, a mobile demonstrator 3 could 
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support all employees who visit customers or have a meeting. Here are some examples of how the mobile 
version can be used:  

• a user meets a new contact/business partner, e.g. organization wide summit or conference 

o the user like to record the other's contact information with his mobile and adds the 
contact information 

o alternatively, the user takes a photo of his new contact and of the business card and the 
business card information are automatically extracted and stored together with the photo 
in the system 

o  for later remembering the user tags the new contact with what he just learned about him 

o  information about location and the event are stored as well  

• a user meets a person, he met a long time ago  

o to be up-to-date, the user asks the system by entering the other person's name and gets all 
needed information 

o the user also sees that one of his colleagues also met and tagged his contact. To the user's 
surprise the contact, according to the tags, seem to be an expert in topic XY for which the 
user is urgently looking for a cooperation partner, so they start talking about topic XY.  

o  after the meeting, the user updates the information about his contact  

• a user is on the road and needs support for a specific topic 

o the user accesses the people tagging search 

o the system also considers the user's current position and presents contacts nearby and 
currently available at the top 

 

4.6 Demonstrator 4: KISSmir - Maturing process knowledge and learning by case 
tracking 

4.6.1 Introduction 

Finding ways to transfer and share knowledge and experience among knowledge workers in an 
organisation is a common problem in the area of knowledge management. Demonstrator 4 is particularly 
concerned with process-related knowledge, i.e. both knowledge about processes (called process 
knowledge) and knowledge needed in processes (called functional knowledge). Organisations need to 
make sure that employees share both kinds of knowledge in order to ensure continuity in the 
organisations and optimise their performance, particularly in the face of employee fluctuation. 

A traditional way to transfer knowledge in organisations is via formal (e.g. training courses) or informal 
(e.g. apprenticeship) training activities. However, it has long been recognised (Stein, 1995) that while 
providing formal training is insufficient in some cases, it is impossible for many work processes since 
they often deal with unpredictable or infrequent work situations that require ad hoc decisions and 
execution. Furthermore, formal trainings very rarely connect knowledge to the context in which it is 
needed, something which is essential for fast application of that knowledge in a given situation. 

Most knowledge sharing (for all kinds of knowledge) happens informally, e.g. via email and telephone or 
by imitation (apprenticeship). Although this is flexible and can be very effective at times, it usually 
restricts the benefits to the persons that are directly taking part in the exchange (i.e. the information is 
completely lost for all others). Even if employees have documented their experience and made this 
publicly available (e.g. in a company Wiki or on a file share) this does not mean that others are aware of 
the existence of such knowledge. Needless to say there is much less chance that they will be able to find it 
or that they will even look for it in a given work situation where such knowledge is applicable. With 
respect to process knowledge the situation is even worse. Usually, process models are created by experts 



   

 

who attempt to collect all relevant knowledge about a certain process. Even if a process model truly 
represents how business is done at a certain point in time (and under certain generalised circumstances), 
the model often differs from how the process is actually executed later-on. In general those differences 
are critical for transferring process knowledge to new situations, but seldom readily documented. Even 
with business process reengineering, the problem remains the same: business process reengineering is 
normally carried out in a structured and systematic manner while business or market changes quicker than 
models can be adapted.  

The intrinsic inadequacy of formal and informal knowledge sharing/transfer of process-related knowledge 
inspired us to take an eclectic approach. As business process models are based on static process 
knowledge, providing functional knowledge and supporting knowledge workers during execution of their 
tasks based on a ‘snapshot’, it is not surprising to find that in practice work-around techniques are 
exercised, e.g., by-passing the formal procedures of the workflow engine and using informal ways of 
collaboration that are not transparent for others. 

It is the aim of this demonstrator to bridge exactly this gap: to learn and collaboratively mature process 
models from the execution of ad hoc tasks and collaboration. This requires, however, that users are 
enabled to add and share individual knowledge and experience used within a process with other 
employees in an organisation. Therefore, in demonstrator 4, business process models are made agile and 
open for changes during execution. To achieve this, activities of the process model are represented in a 
way that allows end users to adjust them by attaching resources and experience deemed valuable for 
others in the context of the specific work activity. Thus, the model can mature over time, adapting to the 
reality of actual process executions. Furthermore, it presents valuable resources and experiences to users 
in the right context, without a need to search for them. This approach enhances the functional knowledge 
provided through process models with additional knowledge relevant for a specific process instance and 
the possibility of its informal exchange. Since potentially all end users who have to do with a process are 
involved in its collaborative adaptation, the resulting structures are far more likely to be accepted and 
applied by the end users. 

4.6.1.1 Application case 

As will be detailed below, demonstrator 4 is currently being applied (or prepared for application) in two 
scenarios – additional scenarios have already been considered but not yet realised. The first of these 
scenarios concerns the process of selection of students for matriculation in a master’s program at FHNW 
while the second one supports the International Student Advisory Service at the University of 
Birmingham in the process of advising students regarding visa extensions. 

 
Terminology and background 

Before we start with the application scenario, we define some important terminology and 
background. We consider a business process as a collection of structured activities (tasks) with a precise 
goal to be achieved over a period of time. The activities of a process are partially ordered and can be 
further divided into finer-grained sub-activities. When business processes are executed, automated or 
manual activities have to be performed. We will call the concrete instance of a manual activity (assigned 
to particular members of an organisation) a task. A task is a definition of a particular item of work that 
specifies the requirements and the goal of this work. A task pattern is an abstraction of tasks providing all 
information and experience that in general is relevant for the individual tasks that instantiate a certain 
activity (cf. Schmidt & Riss, 2009; Du et al., 2009). 

In demonstrator 4, an adaptive process model with its activities defines the framework and part of the 
context for knowledge sharing. More precisely, a (manual) activity of the process model is the basic unit 
to which information and experience gets attached. This happens via a one-to-one relationship between 
task patterns and activities: for each activity, the corresponding task pattern collects the information and 
experience that users attach to it while they work on concrete instances of the activity.  

 



98    

FHNW matriculation scenario 

The process of selecting students for a master’s program was elicited together with the FHNW 
matriculation administration staff, and is shown in Figure 38 to Figure 41. The diagram that describe the 
processes and process parts in the following has been designed with the aid of modelling tools from the 
PROMOTE project (Karagiannis & Telesko, 2000). We can see that the student, the administration office 
and the dean are involved in the model; tasks can be assigned to the administration office or the dean as 
they directly interact with the system.  

In this context, the areas and challenges for process knowledge maturing are the following: 
 

• As the applicants are from many different countries of the world, they have to pay different 
tuition fees, depending on their origin, nationalities, and residency, e.g. whether they come from 
Switzerland, the EU or any other part of the world. Predefined rules support the administrative 
staff to decide about the individual's application fee. Also the support for visa application 
normally varies from applicant to applicant. 

• Further on, the origin universities of the applicants have to be evaluated in order to classify the 
qualification of the applicants. It must also be checked whether the multiple certificates are 
original, whether they are acceptable in Switzerland and how they should be validated. In such 
cases, experts and a comparison with historical cases help the administrative staff in the decision 
making process. 

• Related to the aforementioned challenge, the completeness of an application has to be checked. 
These application dossiers also have to be assembled for the interview - which will be conducted 
by the dean with each applicant - and enhanced for a final decision in a commission. The 
administration can be supported by direct assembly of the dossiers. 

 
Further on, the wish that information needed for access does only come from one system has been 
articulated by the administrative staff. As all available information is stored in the task patterns, this need 
can be supported. 



   

 

 

Figure 38. Matriculation process at FHNW (Part 1) 
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Figure 39, Matriculation process at FHNW (Part 2) 

 
The figures above depict the whole process for matriculation handling at the FHNW. The blue triangle 
with an inner yellow one indicates a knowledge intensive sub-process; the square with a red boarder 
indicates a knowledge intensive task. 

The following figure 'zooms in' on the knowledge intensive process 'CheckApplication', depicted as a 
triangle in Figure 38. 



   

 

 

Figure 40. Matriculation process at FHNW (Part 3) 
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Figure 41. Matriculation process at FHNW (Part 4) 



   

 

 

Figure 42. KIP Check Application 

 

In this case there is no order in which the knowledge intensive tasks of the process have to be executed. 
The planning - or selection of the appropriate combination of tasks to be performed in a certain process 
instance is done 'on the fly' during process execution based on rules. With that the strict dualism between 
process modelling and process execution can be overcome. 

 

SAP recruitment service for research students 

The SAP Research department gives offers internships to students worldwide. Various groups within SAP 
Research are involved in the corresponding recruitment and additionally work together with the HR 
department of SAP. 

The process starts when SAP HR sends a list of all new students' applications to all employees working in 
the research department. If a researcher considers an application to be interesting the student will be 
invited for an interview. Usually more than one researcher is interested in an application so that the 
process must be coordinated. The interested researchers nominate an organizer who takes the 
responsibility for the following steps. If nobody is interested an in application the HR department send a 
reply to the applicant. Otherwise a recruitment process starts that is shown in Figure 43. 
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Figure 43. Student Recruitment Process (Part 1 above, Part 2 below) 
 

Again the process consists of knowledge intensive (sup-)processes: that is Organise Interviews' and 
'Interview Follow Up'. 'Prepare Student's 1. Day' is a knowledge intensive task. 



   

 

Figure 44, Two knowledge intensive sub-processes of the Student Recruitment Process 
 

Not all of the tasks of the sub-processes have to be executed. If, for example, only one research unit is 
interest in a student's application no coordination is needed and only the task 'Settle Interview' of the sub-
process 'Organize Interview' is instantiated. 
 

4.6.1.2 Technology offering 

In a nutshell, demonstrator 4 combines a process modeller and execution engine (KISS, invisible to the 
user) for the agile execution of knowledge intensive business processes (cf. the “OLMEntor” design study 
from D3.1) with a task management application (Kasimir) that allows for the manipulation of individual 
user tasks as well as for collaborative enhancement of task abstractions (i.e. task patterns, cf. the “Pattern-
based task management” design study in D3.1). 

The approach aims at making business process models more agile and open for changes during execution. 
To achieve this, activities of the process model are represented in a way that allows end users to adjust the 
sequence of execution as well as by attaching resources and experience deemed valuable for others in that 
specific context. Thus, the model can adapt to the reality of actual process executions and valuable 
resources and experiences are presented to users in the right context, without a need to search for them. 

4.6.1.3 Knowledge Maturing Aspects and Research Challenges 

By introducing knowledge intensive business processes and task patterns, exchange and maturation of 
functional and process-related knowledge is achieved. We show how Demonstrator 4 covers all phases of 
knowledge maturing:  

• while working with agile business processes and tasks in a task management system, users will 
develop and appropriate (process-related) ideas, which they can add to their private task objects 
(phases Ia/b).  

• The collaborative enhancement of task patterns allows for the distribution of those ideas within 
the community of all users who regularly work on the same process (phase II).  

• At a later stage, demonstrator 4 will comprise the means to analyse and consolidate contributions 
that have been made to a task pattern. The consolidation will result in a formalization – in that 
e.g. frequently used enhancements of a pattern will become part of the process model and thus be 
promoted to a higher level of formality (phase III). Finally, this may (or may not) lead to 
standardized process models, covering phases IV and V of the knowledge maturing model (see 
D1.1). 

The main research challenges for demonstrator 4 can thus be summarised as follows: firstly, it is to be 
investigated if the provided flexibility (through agile process modelling and execution) and task handling 
fits to end users' need. Are their requirements met e.g. for agility, easy way of getting and distributing 
information or adapting tasks individually to their needs? Further challenges are: how to provide the 
required flexibility and agility for knowledge intensive processes and task handling, how to adapt (or 
suggest adaptations for) business processes according to the users' actual behaviour during run-time but 
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also by analysing executed process and task instances, how to provide the users with relevant information 
fitting to the current task. 

Secondly, we need to examine the relative benefit of various task pattern features for the maturation of 
knowledge. Therefore, an important challenge is the definition of measures that allow capturing the 
maturation of process-related knowledge quantitatively and qualitatively. Thirdly, because the approach 
relies to a great extent on the contributions of end users, it needs to be understood if users will be 
sufficiently motivated to contribute and what can be done to increase their motivation. And finally, there 
is the question of how to best analyse and consolidate the “growth” of task patterns so that improvements 
to the process models can be deduced. 

4.6.2 Design  

4.6.2.1 Demonstrator overview 

Knowledge intensive process models 
The KISS approach (Feldkamp et al., 2007) aims at bridging the gap of a strict distinction between 
design-time and run-time. Besides resource allocation, intelligent branching and decision support, 
knowledge intensive processes (KIP) and knowledge intensive activities (KIA) are the main components 
of agile process models.  KIPs can be regarded as a collection of activities (KIAs and "normal" activities) 
that are optionally executed without predefined sequence. Therefore there is no single task pattern related 
to an entire KIP but there is a task pattern for each activity in the collection. Based on rules, using 
process, functional and application data, the execution of the KIPs is triggered – or suggested - during 
run-time. If for example an application has to be checked, within the respective KIP several activities can 
be modelled like ‘Refer to an expert’, ‘Ask for additional material’ or ‘clarify with applicant’. To decide 
which of the activities are executed (in which sequence), rules operate on all available relevant 
information: context information provided for the process (e.g. use case data, applicant application data), 
decisions &changes in tasks which have been taken in previous executions (instantiations of the process) 
or data that is available from related artefacts, e.g. out of a legacy system, data of former applications, 
web resources, experts, historical cases, etc. KIAs represent an atomic activity and therefore do not 
represent a collection of activities. Accordingly, the steps needed to carry out the activity are not 
predefined; of course, services for resource allocation can be used to support the executor of the activity. 

Task patterns 
In general, task patterns provide two means for knowledge sharing (see Riss et al., 2008; Schmidt & Riss, 
2009): 
 

• Abstraction services: these provide contextual information about resources that can be used in the 
task – including information objects such as files, but also persons who are to be contacted – or 
sub-tasks that should be started. Generally, abstraction services can be enriched with concrete 
resources in various ways: these can either be attached to a task pattern at build time, they can be 
contributed later by any user (see below) or they can be determined automatically at runtime 
through some kind of context-aware retrieval service. 

• Problem/solution objects: These enable users to share experience regarding typical problems that 
may arise during the execution of a task, together with descriptions of possible solutions. 
Solutions can be supported by suitable abstraction services, e.g. an abstraction service can be 
attached to a solution which informs about a class of documents that can typically help to solve 
the problem. 

In addition to these pieces of information, a task pattern can contain so-called decision objects that help 
filtering abstraction services w.r.t. a given work context. Let us consider the example of planning a 
business trip. This activity first includes the decision whether one wants to travel by train or airplane. 
When the user decides for one alternative and indicates this in the systems filter mechanisms offer those 



   

 

abstraction services that are suitable for this choice. The user only gets those recommendations that are 
applicable to her particular means of travelling. 

Users can interact with task patterns in two ways which are closely entwined: 
• Consuming information from task patterns: when working on a task T, a suitable task pattern P 

can be displayed alongside the task. The user can access P’s abstractor services to consume the 
resources that they offer and attach them to the current task T. The same applies to solutions 
offered for a problem that happens to occur in T. This consumption process bears some analogy 
to “going shopping” in that the task pattern offers available resources and experiences via its 
(abstraction) services while the user can put a selection of these into her shopping basket – the 
current task T. 

• Contributing to task patterns: of course, users can also attach resources and experiences to their 
concrete task T while working on it. Now, enabling them to associate such information with 
abstraction services or problem/solution objects of the task pattern P and publishing that 
information to a shared repository provides a straight-forward way of knowledge sharing. Users 
can also create new abstraction services and problem/solution objects. 

As an illustration of these mechanisms, we consider the task of checking the completeness of an 
applicant’s certificates in the FHNW matriculation process (part of the KIP “Check Application” 
displayed in Figure 42). 

Figure 45 shows a task pattern that corresponds to this activity. More precisely, the details of the current 
task – namely “Check completeness of certificates of applicant John Doe” – are displayed on the left-
hand side (e.g. due date and owner of the task). The task pattern with its abstractor services (called 
“abstractors” in the UI) is displayed on the right-hand side. We can see two abstractor services:  
 

• Experienced colleagues: colleagues who have handled many applications 
• Checklists: lists that provide guidance as to what should be checked and how 
 

The figure also shows a context menu that appears when right-clicking on the latter abstractor service. It 
contains the resources that are offered by the abstractor service, together with a sub-menu that can be 
used to consume these resources, where clicking on “Add to Task” results in a resource being displayed 
on the left-hand-side, vertically aligned with the corresponding abstractor service. A similar context menu 
exists for resources on the left-hand side, allowing these to be associated with abstractor services. 

Thus end users can easily consume information offered in task patterns and contribute to them, simply 
using these context menus. 
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Figure 45. An example of a task pattern and how to consume information from it 
 
 

Interplay between agile business processes and task patterns 

In the following, we will describe the typical way in which agile business processes and task patterns play 
together when applied in practice. As illustrated in Figure 45, we differentiate such interplay into one that 
happens at design time and one that occurs during runtime. At design time, for each activity, a draft of a 
corresponding task pattern is created with the help of a group of experts who define an initial set of 
abstraction services and known problems together with their solutions (cf. the explanations below). The 
initial pattern should be thought of as a seed that triggers the process of attaching experience to a work 
context. Subject to further refinement, the initial task patterns do not have to be (and will never be) 
complete in the beginning. These initial patterns are meant to grow larger while we learn more about the 
activities and mature over time adapting to the actual way in which the process is executed in practice. 
Predefined patterns reduce the learning curve of our task pattern based experience sharing and save users 
from having to put effort into the initial creation of such a complex object as a task pattern. 



   

 

 

Figure 46. Task patterns in design and run times 
 
At runtime, i.e. when the process is actually executed, the existing task patterns (e.g. P) will be retrieved 
from the pattern repository. This is processed as follows: 
 

• The workflow engine that runs the agile business process identifies which activity A – with 
corresponding task pattern P – should be performed next. 

•  For this activity A, a task T is instantiated and a selection of organisational members is chosen as 
potential executors of T. The chosen persons are notified via email. They can accept the request 
to execute T by clicking on a corresponding link in the email. 

• At the same time, the workflow engine determines the context of T and uses appropriate KISSmir 
services (see D5.3) to retrieve relevant resources that should be added to abstractor services of the 
task pattern P. These resources will be stored in a so-called task description object TDO, together 
with general information about the task (such as due date or status). 

• Once the first person has accepted the task, the corresponding task description object TDO is 
fetched, together with the task pattern P. P is enriched with the information in TDO and both the 
task details and the task pattern are displayed to the user in a task management application. 

• The user can then start working on the task, making use of the information provided in the task 
pattern P. Resources, but also problem/solution objects can be easily copied from the task pattern 
into the task, becoming attachments to it.  

• On the other hand, the user can also attach her own resources (that she considers useful in the 
context of T) to T. These can be copied into an abstraction service of the task pattern as easily as 
vice versa.  

• Enhancements of a task pattern are stored locally. They will thus be available if the same user 
performs another task T’ that corresponds to the same activity A (i.e. when the task pattern is 
loaded next time). However, if the user chooses to publish the enhancements, she can do so by a 
simple click, thus making them available to all other users who have to perform a task of type A. 

• When the user has finished working on the task, she sets the status to “completed” of which the 
workflow engine is notified. 
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In this way, users are enabled to share their knowledge and experience regarding specific tasks in a very 
flexible way. 

4.6.2.2 Conceptual Design Aspects 

An important conceptual aspect in the design of our demonstrator is the clear separation between personal 
knowledge, which is contained in the individual tasks, and public experience, which is contained in task 
patterns. This separation prevents an intermixture of data in the private domain (e.g. personal 
applications) with those from the public one. Therefore, it is obvious for the user what task information 
can be exposed and shared with others and what should be processed with caution (Riss et al., 2007). The 
central task of the task management UI is to make the publication process of personal information as easy 
as possible and encourage users to do so. 

 

Figure 47. How task patterns serve as means for knowledge sharing 
 
Figure 47 shows the way these user interactions take effect in practice:  
 

• Task patterns are stored on a server.  

• Whenever a user executes a task, the right task pattern for that sort of task is retrieved and 
provided to the user (see description above).  

• The user consumes resources and experience shared by others and collects her own information 
within the task context.  

• Any of those “private” information items can later be attached to an abstractor of the task pattern 
or a problem/solution object in the pattern can be created e.g. from a personal note. 

Users can opt for their enhancements to remain private by storing local copies of task patterns that they 
have downloaded for usage and concretising tasks only locally. On the other hand, they can be shared 
with others by a simple click that allows any changes made to be uploaded to the server. 



   

 

Although privacy is strictly preserved by this approach, the anonymous collection of the (partially) 
private data is considered in demonstrator 4 in order to be able to learn from user activities and improve 
task patterns and process models accordingly. Therefore, the task description objects (TDOs) have been 
designed for the storage of any data that might be associated to a task before and while a user is working 
on it. 
 

4.6.2.3 Software Design & Development  

From the technical perspective, the modelling of a knowledge intensive business process is performed in 
PROMOTE. The activities of the processes were linked with the related task patterns and resources (files, 
roles, etc.) which are stored in semantic repositories (1) (see Figure 48). Further on, the process model 
was enhanced with adaptivity services (2). After modelling the process in PROMOTE, it is transferred 
into the process execution language BPEL (3). The BPEL process has been created with NetBeans. 

 

 

Figure 48. Demonstrator 4 system architecture 
 

The transformed process is then executed in the execution framework (the BPEL workflow engine 
glassfish) (4). The process accesses the linked resources which are stored in the semantic repositories. 
During runtime the process invokes the defined adaptivity services. The instance management service 
stores and holds the instances. 

(5) Tasks and task patterns are delivered to the user through a Personal Task Management infrastructure, 
which consists of a task management framework offering task-related (web) services over the entire 
desktop and handles the manipulation, storage and retrieval of all task and task pattern-related 
information; all information is stored locally (so that it is also available when off-line). 
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As a user interface, we have developed the Kasimir sidebar (Grebner et al., 2008), which builds on the 
task services and makes them available to end users. Kasimir allows users to assign basic task properties 
and to attach involved persons, information objects and subtasks. It also allows users to view task patterns 
attached to a task, consume its resources and contribute (cf. Figure 45). 

In addition to the local storage of personal task (pattern) information, there is a server component that 
stores public task patterns. It is based on Semantic MediaWiki (SMW) (Krötzsch et al., 2006), which 
allows the initial modelling and later adaptation of public task patterns over the Wiki’s user interface. 
Entities related to task patterns are modelled as SMW semantic templates. 

Finally, as mentioned before, the communication between the backend system and the task management 
component works initially via an email being sent to a user. In parallel, the backend system stores all 
information about the task (e.g. recommended resources) into a task description object (TDO) in a 
semantic repository. When the user clicks the link embedded in the email to accept a task, a local web 
service exposed by the Kasimir application is triggered which reads all information from the TDO and 
displays it to the user (5). When the user indicates that she has finished working on a task, the backend 
system is notified through the message controller of the knowledge bus. 

Although the KISS and Kasimir parts were developed separately, their interplay – encompassing e.g. the 
definition of task description objects for the interchange of task data, the exchange of messages over the 
knowledge bus (see deliverable D5.3) and the access to task patterns – was designed in parallel so as to 
ensure smooth interaction between the two from the beginning. 

4.6.2.4 Motivational Aspects  

The main motivational aspects to consider in demonstrator 4 are the questions  

• how people can be encouraged to share their knowledge (contributing to task patterns)? 

• how can knowledge intensive processes be modelled to become executable but still being flexible 
enough to deal with unforeseeable events? 

• what can be inferred from process instances for automatic process improvement? 

For encouraging users to share their knowledge the simplicity of a graphical user interface plays a key 
role. Thus the design of the Kasimir UI was closely examined during the participatory design activities 
(see below), where many useful suggestions for simplification and improvement were collected. 

As another result from the participatory design activities, it was found that it is easy to convince users to 
record experience for themselves (as long as there are easy-to-use means to do so) since they see 
immediate benefit for themselves in the near future. Participants stated that they had no concerns to share 
such data as long as sharing did not require any effort (which leads back to the simplicity of the UI).  

In addition, the feedback indicated that lightweight text-based means to capture experience are preferred 
by users so that the current “problem/solution” feature will be extended in the future, e.g. by ranking 
functionality. 

With respect to the way how knowledge intensive processes are implemented, the participatory design 
activities showed that the provided structure helps to perform a task without lowering the user's flexibility 
in execution. 

The process mining the participatory design activities helped to specify the actions of interest. 

4.6.2.5 Integration Aspects  

Demonstrator 4 is integrated with the MATURE reference architecture in two ways: firstly, its 
communication runs over the message controller of the knowledge bus. Thus, although currently only the 
KISS backend is notified e.g. of the completion of a task, it is very simple to have other 
services/applications catch these events, too. 



   

 

Secondly, demonstrator 4 exposes many of its services over the knowledge bus (see D5.3) so that e.g. the 
adaptivity services of the KISS system can be used by other demonstrators. 

4.6.3 Participatory Design and Phase 1 Formative Evaluation Activities  

As a preparatory step of participatory design activities, first mock-ups were presented to our application 
partners at FHNW and discussed with them. The resulting feedback was used for the further development. 
Later a workshop with the application partners was organised to evaluate the prototype. The questions 
and procedure was similar to that of the evaluation workshop of demonstrator 1 (see Section 4.3.3.2). 

4.6.3.1 Design Study 

Participatory end user involvement in demonstrator 4 has taken place so far through an evaluation session 
with three people involved in the matriculation process at FHNW. These were two members of the 
secretariat, plus the dean. All three participants have to deal with the matriculation process on a daily 
basis. In preparation for the session, the matriculation process was modelled in close collaboration with 
the end users, by looking at ten historical cases of student applications and recalling how they were 
processed. 

The session itself consisted of a one-day workshop in which the following activities were performed. At 
the beginning a brief introduction to MATURE and the goals to be achieved with the KISSmir 
demonstrator was given to the participants. The goal of the workshop considered the user feedback 
regarding the following points: 

• Does the prototype address the clear need and/or problem in the tester's context? Should further 
needs be addressed?  

• Usability  

o What needs to be improved for a better use of the demonstrator?  

o Logical configuration/composition of the demonstrator's handling? Does the arrangement 
of UI elements make sense? Is the amount of displayed information appropriate? Is the 
order of interaction steps with the system clear to the users?  

o Suggestions to improve usability of the User Interface  

• Identification of the bias between the expected and perceived added value  

• Does the demonstrator fit to the working environment?  

• Knowledge maturing  

o How could the demonstrator support the knowledge maturing?  

• Non-functional requirements  

o How can user be motivated to work with the demonstrator?  

o Where could problems/barriers in your organization occur? 

 

4.6.3.2 Walkthrough evaluation workshop 

The first evaluation of our running Demonstrator, performed on December 2009, consisted of a 
structured scenario-based walkthrough followed by an interview. 
Walkthrough with the demonstrator: the participants were guided through the process with two new cases 
and the assistance of demonstrator 4. 

• First, the functionality of the demonstrator was explained to participants by looking at a few 
example activities/tasks from a fictitious example case. 

• Next, the participants used the demonstrator to deal with the two cases mentioned above; each of 
the two secretariat members worked through one test case while the other one watched. The dean 
performed the tasks that belong to his role in the matriculation process for one of the cases. 
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• When working on a task, participants were asked to closely follow an evaluation script that 
defined the steps to be performed with the demonstrator interface. Any side-steps or spontaneous 
ideas were documented within the script. The evaluators were supervised and questions or errors 
were dealt with immediately. 
 

Interview: Directly after the second walkthrough, an interview was conducted with both secretariat 
members in the same room where the evaluation had taken place. In the phase we concentrated on the 
secretariat's work; the deans will be involved in the next evaluation phase. The interview was conducted 
by two interviewers who interviewed the participants in parallel (please refer to the interview guideline in 
Appendix D – Questionnaire - Demonstrator 4, page 151). 
 

4.6.3.3 Results  

The data collected during the evaluation session was analysed with respect to three aspects: functionality 
and functional requirements, usability and knowledge maturing. 

• Functionality and functional requirements: It was found that the participants found virtually 
all functionality useful and that they could not conceive of much functionality that was missing 
from the demonstrator. What was perceived as particularly useful: 

o The possibility to save much time by not having to search for data needed frequently in a 
task (e.g. the student’s application data). 

o The light-weight ways of recording and sharing thoughts and experience – the 
participants were particularly fond of the Quick Note functionality in the front-end and of 
the Problems/Solutions paradigm. They suggested to extend these functionalities, e.g. by 
ranking problems and solutions according to frequency of use. 

• Usability: participants gave very valuable feedback regarding user interface improvements. In 
general, they remarked that too much clicking was required and offered valuable ideas how this 
could be reduced. Together with the functional requirements they expressed, these ideas were 
compiled into an implementation plan which is currently being executed. 

• Knowledge Maturing: Participants stated that they believed task patterns to be a good means to 
sharing experience and retrieving the information later. They were convinced that such sharing 
would lead to knowledge maturation, and they did not see any motivational barriers. In fact, as 
mentioned above, the Test evaluators said that they were motivated to record and share 
experience because they would find it useful to document it for themselves and had no concerns 
to share it. 

4.6.4 Conclusions 

4.6.4.1 Maturing Activity Systems 

The general analysis of the Demonstrator 4 with respect to knowledge maturing aspects was performed on 
the basis of the MAS approach described in Section 3. The main activities relevant for process maturing 
as covered by the current demonstrator and encompass the following actions: 

1. Task Execution, in which task management, task patterns, workflows support a user in executing 
a task; an example of such task execution is that a researcher want to hire a student for an 
internship. This service supports the “reflect & refine work practice” as well as “keep up-to-date” 
Maturing Activities. 

2. Task Pattern Update, in which a researcher shares her own experience in executing the hiring 
task with others by updating a task pattern from her hiring task. This service supports the “reflect 
& refine work practice,” ”create and co-develop”, and “share & release” Maturing Activities. 



   

 

3. Process Model Update, in which several searcher with support from a process modeller discuss 
possibilities to improve the process model. This activity is supported by log data from task 
patterns. This service supports the “reflect & refine work practice” as well as “create and co-
develop” Maturing Activities 

Figure 49 shows the MAS of Task Execution. This action is supported by three different knowledge 
artefacts (task, task pattern, process model). While the task contains the individual contribution of every 
researcher, the task pattern is comparable to a discussion thread and contains contribution of different 
researcher. The process model represents a settled knowledge artefact that results from a dedicated 
process. All these aspect come together in the task execution. For the researcher, however, individual 
execution is most important while task patterns and workflow can only provide additional support. 
Consequently tasks are the central artefacts with which researcher have to deal. These task artefacts serve 
as execution control but at the same time they are completely personal.  

Contributions to the task object are also only personal. Collaboration is only achieved via subtask 
delegation and through the workflow. Therefore the task execution only leads to personal learning 
through execution while the establishment of sociofacts and organisational learning through collaboration 
occur but are of minor importance. 

Figure 50 describes the pattern update which serves as the transition from individual knowledge to 
communal knowledge, i.e., the task pattern is updated by an individual user based on her personal 
experience but the resulting artefact is public. We also recognized them from the diagram where we see 
the initial movement in the upper personal half and spreading into the lower organisational half as a long-
term effect. Referring to the maturing stage model the process has moved towards organisational impact 
and standardisation. 

Figure 51 describes the process model update as a further step towards standardization of process 
maturing. The general pattern for the process update is similar to that of the task pattern update. Some 
important details, however, are different. While in the task pattern update the individual users contributes 
to the task pattern and the collaboration is sequential, the process model update is collaborative and not 
continuous, i.e., it is planned to be performed as an additional non-routine action. As the task pattern 
update it is based on artefacts that result from an earlier stage (task patterns). 

Regarding all three action together we find that knowledge maturing takes place in cycles or rather 
spirals, always starting from artefacts, cognifacts, and sociofacts leading to action which again results in 
changes of the knowledge manifestations. Thus, the knowledge maturing becomes manifest in changes of 
the artefacts and certain activities, supporting the idea to knowledge indicators. In particular, Figure 49 
shows how aspects of task execution are stored in task artefacts, which are then used to update task 
patterns (Figure 50), and finally result in updated process models, as described in Figure 51. It is the 
introduction of specific artefacts such as task patterns that intensify the maturing process here. 

An aspect that does not become directly apparent in the figures is the spreading of information about the 
process from individuals to the entire organisation. Both transitions from tasks to task patterns and from 
task patterns to process models are accompanied by an extension of the involved community. Actually 
such transitions take place between activity systems, as we remarked above. Thus update of task patterns 
in Figure 50 and process models in Figure 51 have an impact on the task execution described in Figure 
49. However, such analysis is preliminary and we leave the final analysis to be done in work package 1. 
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Figure 49. MAS - Task Execution 



   

 

 
 

 
Figure 50. MAS - Task Pattern Update 
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Figure 51. MAS - Process Model Update 

4.6.4.2 Learning and Knowledge Maturing Aspects: work on conceptual verification 

Demonstrator 4 introduces a new medium for knowledge and experience sharing that enhances agile 
business processes. This is done through connecting activities in formal process models with loosely 
regulated task patterns emerged from our everyday work. The former gives guidance to the business 
target while the latter allows us to proceed in a way that best suits the end users’ needs.  Task patterns 
capture how people carry out a task (process knowledge) and how people leverage resources in 
supporting their solutions (functional knowledge). It thus helps to avoid the problem of rigidity inherent 
in traditional process modelling approaches since it involves the end users in shaping the support that the 
model offers and since it eventually adapts to the reality of end users’ process execution. 

When looking at the personal and organisational perspectives of knowledge maturing 2  in demonstrator 4 
according to deliverable D1 (also compare D2.1 and D3.1), we can observe that a rather clear-cut 
distinction can be made regarding the artefacts involved: 

• The personal perspective on the activities performed with demonstrator 4 is closely connected to 
the front-end system Kasimir and the data that it stores: as mentioned earlier, tasks that are 
assigned to a person are stored locally – the same applies to task patterns. Thus, users can 
manipulate tasks by adding resources, tags, notes etc. in a personal space (namely their instance 
of the Kasimir application). They can use filters over task names and tags and tag clouds to 
search and browse their historical tasks; local patterns can be manipulated. In addition, each local 
task can be turned into a task pattern semi-automatically so that users have a rather simple way of 



   

 

defining their own private task patterns from their existing tasks. In terms of the knowledge 
maturing model, this covers the phases Ia/b since users will develop and appropriate (process-
related) ideas when working on their tasks. 

• Task patterns are the central building block and vehicle for the personal-to-community 
perspective, i.e. for transferring, exchanging and collaboratively enhancing community-relevant 
knowledge. This happens via the publishing mechanisms described above. User can share their – 
initially personal and private – task pattern enhancements at any time through a simple click. 
These aspects cover phase II of the knowledge maturing model. 

• The community-to-organisation (or the organisational) perspective comes into play when the 
information accumulated in task patterns is analysed (see further work below) and consolidated, 
impacting the original organisational process models, resulting in organisational learning. As 
defined in D3.1, the analysis and consolidation (termed “monitoring”, “integration” and 
“refinement” in D3.1) of the accumulated material results in the organisation improving and 
becoming aware of its own capacities – in short, the organisation learns. 

4.6.5 Further plans  

As far as future developments for demonstrator 4 are concerned, there are four important aspects to be 
considered: 

• Integration with other demonstrators: first considerations regarding the interplay between 
demonstrators have revealed that much can be gained in demonstrator 4 from an integration of 
relevant parts from other demonstrators.  

o This is particularly true for demonstrator 3 – people tags can be valuable information 
when selecting person resources for collaborator abstractors at runtime (i.e. the tags can 
be used to retrieve people with certain expertise by matching them against the abstractor 
description); on the other hand task collaborators can be tagged either explicitly or 
implicitly (by adding them to an abstractor), which can be fed back into the knowledge 
base of demonstrator 3.  

o Synergies with demonstrator 1 are also possible when considering that task patterns are 
stored in a Semantic MediaWiki. Thus, several demonstrator 1 widgets can be used to 
explore task patterns, e.g. to visualise or search them; this, in turn would support the 
analysis and consolidation of task patterns. 

o Finally, enhancing demonstrator 4 with a facility for structured dialogues (e.g. about task 
pattern enhancements) from demonstrator 2 would add a valuable possibility for 
“negotiation” (cf. OLME model in D3.1) of process-related concepts and resources. 

• Analysis of task patterns, organisational learning: Although, as has just been said, an 
integration with demonstrator 1 would allow for some analysis of how task patterns evolve, there 
is more to be done in that direction. In particular, an analysis of (anonymised) data on the level of 
individual tasks is seen as beneficial. More precisely, we envisage a tool that is able to detect 
deviations from a given process model and to analyse the collected data in order to make 
suggestions for process changes. Based on those blueprints, a knowledge engineer will be able to 
decide on the suggested changes. For process improvement the following aspects will be 
analysed: 

o Subtasks that are frequently added to a task instantiating a certain activity (or as subtask 
abstractor to the corresponding task pattern): if many users add the same (kind of) 
subtask to a given task, this indicates that potentially the process model can be improved 
by including that subtask as a new activity. 
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o Delegation of tasks could indicate that either the work balance is not correctly considered 
or the skills of the assigned persons are not appropriately evaluated. Rules for resource 
allocation should be adapted accordingly. 

o Problem/solution objects added to a task pattern can be included by other users in their 
tasks. If many users do so, it means that the problem occurs frequently and that it should 
therefore be considered if the problem can be solved on a more general level. This may 
imply amendments to the process model and/or task patterns with respect to providing 
more help to perform the respective tasks. 

o Resources such as documents or persons can be attached to abstractor services of task 
patterns, indicating the contexts in which they are useful (namely the process/activity 
they are being used in). An analysis of these contexts is generally of interest as it may 
help to categorise the resources according to their domains of application. For instance, 
an analysis of the contexts in which persons are attached to certain abstractor services can 
help in understanding their expertise and thus support competence management. 
Similarly, analysis of patterns in the set of all task pattern document attachments can lead 
to a categorisation of documents based on the type of situation(s) in which they are 
useful. 

o Decision objects help users to filter resources offered in task patterns. Every decision 
objects offers alternatives from which users can choose the most appropriate option. 
Depending on this choice selected resources are offered by corresponding abstractor 
services that match the work context for this alternative (see section 2.2). An analysis of 
such (user-defined) decision objects and the chosen alternatives may lead to a more fine-
grained process model in which these decisions are incorporated directly. 

• Mobile aspects: A mobile version of demonstrator 4 has been envisioned that would help in 
adapting process models and task retrieval/execution to the context that a user is in. Thus, their 
execution would essentially become smarter and would reduce the consumption of both physical 
and human resources because information can be filtered according to (local) context. Resource 
recommendation can also be made context-aware and instant. For example, a mobile 
demonstrator 4 could support all employees who visit customers or make on-site visits of 
something and whose tasks may depend on location. Here are some examples of how the mobile 
version could differ from the current one: 

o Task selection: select tasks to be performed on situ  
o Task assignment: find tasks which are of the same kind to be executed close-by and 

suggest to take them over  
o Travel logistics: find the best route and provide travel instructions and map on mobile 

device as part of the task resources 
o resource allocation: if applicable assign a newly created task to another "on-site person" 

close by to give support  
o update of process model: if applicable re-plan the tasks based on newly available 

knowledge  

• Phase 2 Formative Evaluation: in order to ensure that the further developments on demonstrator 
4 are in-line with the expectations of its potential users, a second phase of formative evaluation 
will be carried out that investigates whether the users’ functional requirements are met by the new 
developments, whether the demonstrator fits into the working environment of people, how 
usability can be improved and, most importantly, if the demonstrator supports the actual maturing 
of knowledge. To the latter end, indicators and measures of (process) knowledge maturing have 
yet to be defined, building and elaborating on the knowledge maturing indicators (see D1.2).  



   

 

5  Conclusions 
In the conclusions of the individual demonstrators we have discussed the knowledge maturing systems for 
the central activities supported by the respective demonstrator. In the following we will analyse the 
results across the different demonstrators. We try to find general patterns in these results and try to better 
understand the process of knowledge maturing on the basis of the demonstrator results. 

 

5.1 General approach of analysis 

If we consider the demonstrators with respect to PLM and OLM aspects we find a general entwinement of 
both aspects in all demonstrators. To better understand this connection we have to look at the relation of 
artefacts, sociofacts and cognifacts in more detail. To this end we have the compiled the aspects in Figure 
52: 

 

Figure 52. Relation between Knowledge and Action Aspects. 

Figure 52 shows the central entities in the maturing process. In the demonstrators we have seen how the 
entities in this diagram influence each other. When we augment this diagram by arrows indicating the 
influence factor we come to Maturing Activity Systems (MAS) that we have used for the analysis of the 
demonstrator activities. The details of the methodology are provided in Deliverable D1.2 in the section 
that describes the maturing model approach. 

Using the MAS diagrams, it becomes possible to identify simple pattern in the knowledge maturing 
processes. These patterns help us to better understand and control this process. The result from 
reoccurring influence schemes in the activities. Some of the patterns are to be briefly considered in the 
following. 
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Figure 53. Individually Driven Maturing. 

Figure 53 shows a pattern that we mainly find in Demonstrators 1 to 3 and that describes a maturing 
process that is mainly driven by an individual, who creates or updates an artefact. If this artefact is public 
and no further services are applied the maturing consists in a spreading of the public information in the 
organisation, which establishes a sociofact. This process can be further intensified by automatic services 
such as the gardening service that motivates people to start such activities. It can also be intensified by 
collaborative involvement as described in the next pattern. 

 

Figure 54. Collaboratively Driven Maturing 

Figure 54 shows such an enhancement. The individual activity is additionally enriched by an 
announcement sent to other users, who are motivated this why to contribute. This is generally 
accompanied by a shared artefact such as the dialogue. By this active inclusion of the community the 
formation of the sociofact is decisively intensified. 



   

 

 

Figure 55. Community Forming Maturing 

Figure 55 shows that it is not only possible to involve a community in the maturing process but also to 
form a community by the maturing process. These can be communities of people with a similar expertise 
or an interest in the same topic or people, who collaborated on a specific activity. The establishment of 
community is a strong factor for the development of sociofacts. 

 

Figure 56. Artefact Cascading Maturing 

 
Figure 56 shows another central pattern in the maturing process, which consists in the cascading of 
artefacts. We find this pattern especially in Demonstrator 4 where we have a cascade from task to task 
pattern and to process model. Every transition in this cascade means a further step in the maturing stage 
model. It is the particularly complex structure of tasks that makes this pattern applicable. For simple tasks 
it might be more difficult to apply. 

Moreover, we see that the maturing process is mainly driven by cascading artefacts and the extension of 
sociofacts. While the cascading of artefacts is a rather well comprehensible feature the maturing via 
sociofacts is less clearly structure. Here we require further differentiation of sociofact types. It seems 
that also for sociofact we find cascading effects, e.g., spreading of information from small communities to 
larger communities. Here we expect similar structures as for artefacts. 

5.2 Reflection on the results regarding the SECI model 

If we take the SECI model (Nonaka and Takeuchi, 1995) of knowledge maturing as a standard of 
comparison, we find that the situation is more complex than described there. The comparison will also 
help us to better understand the relations between the current maturing model and the SECI model. Indeed 
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the MAS descriptions allow us to compare the results to SECI even it the focus is different. Let us 
consider the individual transitions: 

• Socialisation: So far in the Mature demonstrators socialisation only plays a minor role since most 
interaction is mediated through information systems or artefacts. Implicit knowledge also plays a 
role in the demonstrators and we find it in cognifacts and sociofacts. However, it is not directly 
transferred. For example, dialogues are not direct by mediated by dialogue games, or best practice 
is not directly negotiated by mediated by task patterns. Nevertheless sociofact are important since 
they determine what is described in a document and what is assumed to be already known. Thus,  
most of the usage of artefacts is based on sociofacts, i.e., on shared understanding, corresponding 
to Polanyi’s insight that knowledge and knowledge transfer is rooted in implicit knowledge 
(Polanyi 1966, 1969).  

• Externalisation: In the demonstrators externalisation is a common feature of knowledge sharing. 
As mentioned before, however, it is always bound to a common understanding of artefacts. If 
such understanding does not exist, it is established, e.g., via negotiation. 

• Combination: Combination mainly appears in an automated form through maturing services, 
such as the gardening services. On the other hand the collection of web documents by users can 
also be seen as an act of combination. Also in this case we must assume a cognifact as 
background knowledge. In the same way the publication of such collections requires sociofacts in 
order to make use of the collections. An approach to a deeper analysis of the relation between the 
social network users act in and the artefacts produced by this network, is the concept of “artefact-
actor-networks” (Reinhardt et al., 2009). An artefact-actor-network combines the connections 
between artefacts (i.e. e-mails) and the connections between users in a social network in a 
multilayered network. By means of implicit and explicit semantic relations between nodes 
(artefacts and actors) of the integrated network, the evolution of artefacts and the relation to and 
between their editors can be outlined. 

• Internalisation: This is also a very common process in the demonstrator activities. Most 
formation of sociofacts takes place by inspection of public artefacts and the process of making 
sense of them. The process is further supported by the services such as the dialogue games that 
help to give the artefacts meaning. 

If we consider the demonstrators we find that these 4 transitions are combined in various ways in not in a 
strict sequence. Indeed, it was not Nonaka’s intention to argue for a strong sequence of transformations so 
that the results do not contradict the SECI model. 

The point is rather that the demonstrators provide a much finer granularity and specificity of functions 
that drive the maturing process. The Individually and Collaboratively driven Maturing Patterns show 
examples of concrete transformation processes which are often accompanied by publishing artefacts to 
larger communities or involving other users. Both process lead to the formation or extension of 
sociofacts. 

While the SECI model explicitly includes knowledge explications and tacit knowledge it only considers 
the action aspect in an indirect way although action must be seen as a factor of similar relevance. This 
becomes mainly visible in the cognifact – action – artefact circles, where personal knowledge is 
actualised in action resulting in artefacts that again drive the maturing process. The SECI model includes 
this implicitly, as the examples for socialisation show where the apprentice follows the action of the 
expert in order to learn the required skills. 

5.3 Integration of PLME and OLME 

As we have indicated at the beginning we have decided for a joint approach to personal and 
organisational learning and maturing. The reason for this decision is that the demonstrators have shown 
that a separation of the two aspects is not feasible simply from a practical point of view. Even in the case 
of demonstrator 4 where we find a rather clear assignment of artefacts to targets (task to individual, task 



   

 

pattern to community, process model to organisation) we find that the actual activities and the 
connectedness within this cascade makes a separation artificial and counterproductive. This becomes 
especially clear in regard of the task pattern artefact. The task patterns are used by individuals but depend 
on individual contributions that result from personal task handling. At the same time they serve a medium 
for the spreading of work experience in the organisation with a clearly organisational focus. They are also 
used for process mining purposes. Even if we can separate OLM and PLM aspects from a service point of 
view, the users are only interested in their work and how the system supports them in accomplishing their 
tasks. This already indicates that the distinction is not mainly between personal and organisational 
learning. 

Another strong indicator for the interrelatedness of both aspects had already become apparent in the 
deliverables D2.1 and D3.1, in which we determined service classes for personal and organisational 
knowledge maturing. In both reports we found very similar classes – not by intention but due to the 
corresponding requirements. The demonstrators developed in the second year further confirmed this 
observation. Thus, it turned out to be more important that we have, for example, refinement services in 
PLME as well as in OLME than the actually differences between the two species which are often only 
aspects of the same service. 

If we compare the services classes of OLME and PLME in Figure 57 we discover significant similarities. 
In both cases we find service classes that provide general input (Orientation and Monitoring). These are 
followed by some organisation, identification of similarities and relevancies as provided by reflection and 
integration services, respectively. The related observational activities are then follows by direct 
involvement that is supported by creation and refinement services. The results must be brought back to 
the users to provide guidance to them. This is done in the inspiration (offering mash-ups and 
aggregations) and dissemination services, respectively. The order is the cycle is not completely identical 
but the major direction of services is corresponding. The services in both approaches are finally 
supplemented by collaboration and negotiation services that serve mainly the same purpose. Whether the 
respective services aim at a personal or organisational purpose is often not clearly distinguishable. 

 

          

Figure 57. OLME and PLME services structure. 

Finally the analysis of the demonstrator MAS shows that generally personal learning as cognifact 
development and the formation of artefacts and resulting sociofacts go hand in hand. The main difference 
is often a delay; while the learning effect on the involved person is immediate the effect of the public 
artefacts following later, as the example of dialogues shows, which other users can access later and share 
in sociofact. 
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5.4 Outlook 

Regarding the year three activities in the work packages 2 and 3, we plan to identify integration 
opportunities between the different demonstrators aiming at combinations of maturing services. To this 
end we will go beyond the exclusive use of services within single demonstrators and use the services 
throughout all demonstrators.  Some of these opportunities might be rather clear, e.g., how to use tagging 
to find experts for task execution, how to use tasks know-how for better content creation, how to use 
better understanding for streamlining  tagging for better understanding and so on. However, a systematic 
approach will be necessary in this respect. They are individually discussed in the demonstrator outlooks. 

 

Based on what we have learnt from the development and evaluation of year 2 demonstrators, we will aim 
at integrative developments that show the added-value of combining the different approaches to 
supporting knowledge maturing. The first step is the design of integration scenarios that show from a user 
perspective how the existing services can benefit from each other. So far the application scenarios had a 
particular focus on selected maturing aspects (content, semantics, processes, and people) in order to keep 
the application scenario comprehensible. So far the realisation of tools dealing with the various scenarios 
has been restricted by the particular maturing aspect of respective. Now we can take these application 
scenarios as starting points for further technological integration. As before, any further development still 
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. 
 
The analysis of the maturing systems has revealed some points that might be interesting for further 
investigation: 

• So far we have a good overview of the used artefacts and can characterise their particularities in 
details. If we look at the sociofacts, a similar characterisation is missing although we can expect 
that we find similar structures there, for example, the local or global character of sociofacts or 
different types of sociofacts. This could be an interesting endeavour. 

• The investigation of maturing patterns is a first step in discovering more structure in the maturing 
process. Such analysis could be refined and extended. The identification of such patterns can help 
to design knowledge indicators and suggest reasonable combinations of them, for example, to 
track knowledge maturing cycles. They can also be used for checking purposes to find gaps in the 
maturing process. Finally, they help understand the maturing process as a whole. 

• For the examination of the maturing aspects we have reduced the activity systems to projected 
maturing systems. This was the right step to keep an overview of the maturing processes going on 
in the demonstrators; however, full activity systems reveal much more information. In particular 
the interaction with the applied tools (e.g., search engines) could also be provide valuable 
insights. This should be checked. 

 
The identified overlap between OLME and PLME will be taken into account to arrive at a coherent 
unified LME implemented in a MATURE system. Due to the approach of using loosely coupled services 
this mainly means that instead of developing dedicated tools for personal and organisational learning, 
respectively, MATURE will foster services that drive the maturing process as a whole. 
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Appendix A – Pre-Questionnaire – Demonstrator 1 

SOBOLEO People Tagging 

 

I. User Expectations 
 

You just got information about a new system, you will test today. How do your corresponding processes 
in daily work look like (without any support of such a system)? 

 

 

 

 

 

How do you conceive the system? What do you expect of the system specificly? 

 

 

 

 

 

What do you think what kind of advantages the system offers? 

 

 

 

 

 

What do you think what kind of disadvantages the system offers? 
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Do you know any other systems, you could conceive to use for the corresponding work processes? If so, 
which?  

 

 

 

 

 

 

 

Post-Questionnaire – SOBOLEO People Tagging 

 

I. User Satisfaction 
 

# Question  Disagree            -      Agree 

-- - -/+ + ++ 
 
1 

 

The system offers many things, I’m interested in. 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

 

It is easy to navigate through the individual menus. 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 

 

I can find quickly what I’m looking for. 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 

 

It’s a reasoned system. 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 

 

I can understand the system without further introductory 
explanations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

6 

 

The user interface is attractive. 

 

 

 

 

 

 

 

 

 

 

 

 



   

 

 

7 

 

I had the feeling to have anything under control. 

 

 

 

 

 

 

 

 

 

 

 

 

 

8 

 

The system is / reacts fast. 

 

 

 

 

 

 

 

 

 

 

 

 

 

9 

 

The system supports me in finding what I’m looking for. 

 

 

 

 

 

 

 

 

 

 

 

 

 

10 

 

It’s easy to navigate through the system. 

 

 

 

 

 

 

 

 

 

 

 

 

 
11 

 

I like the system. 

 

 

 

 

 

 

 

 

 

 

 

 

 

12 

 

With the system, I can easily find relevant people. 

 

 

 

 

 

 

 

 

 

 

 

 

 

13 

 

I can use the system efficiently.  

 

 

 

 

 

 

 

 

 

 

 

 

 

14 

 

It’s quite clear, which information is offered.  

 

 

 

 

 

 

 

 

 

 

 

 

 

15 

 

It’s easy to use the system the first time. 

 

 

 

 

 

 

 

 

 

 

 

 

# Question  Disagree            -      Agree 

-- - -/+ + ++ 

 

16 

 

The system is free of annoying features and functions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

17 

 

It’s easy to see where I’m exactly within the system. 
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18 

 

The in the system invested time was appropriate. 

 

 

 

 

 

 

 

 

 

 

 

 

 

19 

 

Activating / Clicking on individual objects resulted in exactly 
what I expected. 

 

 

 

 

 

 

 

 

 

 

 

 

 

20 

 

Everything of the system is easily understandable. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   

 

II. Usability  
 

How does this system compare to what you do on a daily basis? 

 

 

 

 

 

Is something missing, that could encourage you to use the system on a regular basis? 

 

 

 

 

 

Is there something you would like to be changed? 

 

 

 

 

 

Are there any functions in the prototype that you would not use? 
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III. Motivation & Barriers 

 

Do you feel in general motivated in working with the system? 

 Disagree            -      Agree 

-- - -/+ + ++ 

 

 

 

 

 

 

 

 

 

 

 

 

Which aspects made you feel motivated? 

 

 

 

 

 

Do you think the interface is user‐friendly and motivating? 

 Disagree            -      Agree 

-- - -/+ + ++ 

 

 

 

 

 

 

 

 

 

 

 

 

Which features of the system did you find most interesting? 

 

 

 

 

 

What barriers (like usability, organizational, culture, lack of time, privacy issues), do you think, might 
affect the usage of the system? 

 

 

 

 



   

 

 

What is missing and what would you like to be improved in order to feel more motivated? 

 

 

 

 

 

IV. Comment Section 

 
If you have something to add, which was not covered by the questionnaire, please feel free to write it 
down in the comment box below.  

 

 

 

 

 

 

 

 

Thank you for helping us improving the demonstrator and being part of the evaluation.  

We wish you a nice day! 

 

Yours sincerely 

The Mature Team      
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Appendix B – Questionnaire – Demonstrator 1  

I. Background Information - MATURE Project  

MATURE is an interdisciplinary project aimed at:  

• understanding knowledge maturing activities in a social context within and across 
companies;  

• providing supporting tools that help to overcome barriers in maturing processes.  

Knowledge can be represented in many ways. For example, it can be:  

• embedded in a digital resource, such as a Word file, a wiki article or a multimedia 
document;  

• held by a person, such as an individual organisation member having gained 
experience on a certain topic;  

• embedded in a work process, such as an established process, practice or routine, 
shared by organisation members.  

We define knowledge maturing as goal‐ oriented learning on a collective level, where:  

• “goal‐oriented” refers to a process having a direction (goals can be defined by an 
individual, a team or the organisation; they can be vague, concrete, adaptable, 
changing over time, etc.);  

• “collective level” can refer to a team, an organisation or a community; knowledge 
maturing is not necessarily the result of individual activities, but can also be the 
result of an interconnected series of activities.  

The following figure presents a model of knowledge maturing. The left-hand side represents 
emerging knowledge, whereas the right-hand side relates to more mature knowledge.  

 

New ideas are 
developed by 
individuals, 
either in 
highly 
informal 
discussions or 
by browsing 

New ideas or 
results found 
in the 
“expressing 
ideas” phase, 
which have 
been enriched, 
refined, or 

Driven by 
social motives 
and the 
benefits 
people 
typically attri-
bute to sharing 
knowledge, 

Purpose‐driven 
structured 
docu-ments 
are crea-ted. 
These docu-
ments might 
be project 
reports, design 

Knowledge is 
pre-pared to 
improve 
comprehensibility 
for a specific tar-
get group. Thus, 
reusability, con-
sumption and 

Documented 
knowledge 
that has been 
lear-ned and 
applied by 
workers is 
established 
and 
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the knowledge 
spaces 
available 
inside the 
organisation 
and beyond, 
such as on the 
Internet.  

con-
textualised 
with respect to 
their use, are 
now 
appropriated 
by the 
individual.  

ideas are sha-
red, discussed, 
combined, and 
further 
developed 
within teams 
or 
communities.  

docu-ments, or 
rich case 
descrip-tions. 
In these 
documents, 
knowledge is 
generalised 
and made 
explicit.  

dissemination 
should be made 
easier.  

implemented 
into the 
organi-
sational infra-
structure, in 
the form of 
process-ses or 
standard 
operating 
proce-dures.  

II. Knowledge Maturing Indicators  

We explore knowledge maturing indicators in order to (semi‐) automatically recognise that 
organisational knowledge has matured.  

We focus on digital resources, such as text documents (Word file, wiki article, etc.), multimedia 
documents (pictures, diagrams, videos, etc.) or online resources (web sites).  

To what extent do you agree or disagree with the following statement?  

“I think the following item would be a good indicator for knowledge maturing.”  

 fully 
disagree  disagree  slightly 

disagree  undecided  slightly 
agree  agree  fully 

agree  
A digital resource is selected from a 
range of resources (within the results 
of a search, or while browsing 
through the organisation knowledge 
space).  

�  �  �  �  �  �  �  

A digital resource is marked with a 
keyword, to make it accessible to 
others.  

�  �  �  �  �  �  �  

A digital resource is referenced by 
another resource (e.g. by a 
hyperlink).  

�  �  �  �  �  �  �  

A digital resource has been the 
subject of many discussions, through 
the discussion widget.  

�  �  �  �  �  �  �  

A textual resource has been often 
read by the organisation members.  �  �  �  �  �  �  �  

A wiki article is created by 
integrating (parts of) other digital 
resources.  

�  �  �  �  �  �  �  

A wiki article has not been changed 
for a long time, after a period of 
intensive editing.  

�  �  �  �  �  �  �  



   

 

A wiki article is exported for a 
specific user group (e.g. students or 
teachers).  

�  �  �  �  �  �  �  

III. Usability  

In the following questions we try to explore the usability of the demonstrator and its single parts.  

To what extent do you agree or disagree with the following statement?  

“I think the following widget is useful and important for my daily work.”  

 fully 
disagree  disagree  slightly 

disagree  undecided  slightly 
agree  agree  fully 

agree  
“Tagging Widget”  

(Support bookmarking your 
resources and organising your tag 
space.)  

�  �  �  �  �  �  �  

“Browse the Wiki” - Widget  

(Open an interface for writing Wiki 
articles.)  

�  �  �  �  �  �  �  

“Visualization” - Widget  

(Open a visualisation for browsing 
the knowledge base.)  

�  �  �  �  �  �  �  

“Search” - Widget  

(Search the knowledge base and the 
web.)  

�  �  �  �  �  �  �  

“User History” - Widget  

(Visualise your browsing history.)  
�  �  �  �  �  �  �  

“User Favourites” - Widget  

(Store your favourite links.)  
�  �  �  �  �  �  �  

“Rating” - Widget  

(Rate Web pages.)  
�  �  �  �  �  �  �  

“Summary” - Widget  

(Show the summary of a resource.)  
�  �  �  �  �  �  �  

“Discussion List” - Widget  

(Manage, access or start a 
�  �  �  �  �  �  �  
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discussion.)  
“User Profile” - Widget  

(Manage your profile and event 
history.)  

�  �  �  �  �  �  �  

“Activities” - Widget  

(Live presentation of activities going 
on in the system.)  

�  �  �  �  �  �  �  

“Get Readability” - Widget  

(Readability of a resource.)  
�  �  �  �  �  �  �  

Please answer the following questions in telegraphic style in the comment boxes besides:  

 1.  2.  
Which two widgets 
do you consider as 
the most important 
for your daily work?  

  

Please explain why 
you consider the 
chosen widgets are so 
important for you.  

  

Do you feel in 
general comfortable 
while using these 
widgets?  

If not, could you 
please explain why?  

  

Is something missing, 
that could encourage 
you to use these 
widgets on a regular 
basis?  

  

Is there something 
you would like to be 
changed for the next 
evaluation meeting?  

  

IV. Non-functional Requirements  

In the following questions we try to explore the non-functional requirements of the demonstrator, 
to make sure the system does not only work but is also motivating to use.  



   

 

Please answer the questions in the comment boxes besides:  

Do you feel in general 
motivated in working 
with the system?  

 

Do you think the inter-
face is user-friendly 
and motivating?  

 

Do you think the 
oppor-tunities 
provided by the 
system are 
motivating?  

 

Would you feel 
motiva-ted getting a 
good feed-back in 
ratings from others?  

 

What is missing and 
what would you like to 
be changed in order to 
be more motivated?  

 

V. Comment Section  

If you have something to add, which was not covered by the questionnaire, please feel free to 
write it down in the comment box below. Not mentioned functional requirements, user interface 
suggestions and any other suggestion are a few examples for comments you can state here.  

 
 
 
 
 
 

Thank you for helping us improving the demonstrator and being part of the evaluation.  

We wish you a nice day!  

Yours sincerely  

The Mature Team 
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Appendix C – Application Scenario – Demonstrator 1  
 

Demonstrator 1:  
Assuring Quality for Social Learning in Content Networks 

 

The demonstrator will provide a community driven quality assurance process to support personal advisers 
in their daily work.  The quality assurance system relates to both the personal need for an adviser  to find 
appropriate and up-to-date information as fast as possible for the current work context and to the 
organisational need of achieving a coherent and high quality organisational identity in the development of 
knowledge artefacts.  There is a need for an adviser to have confidence that a  document  is appropriate  
for particular contexts, including his/her current task and profile. The organisation, on the other hand, is 
interested in tracking, assuring and contributing to quality of artefacts and processes. This is achieved by 
providing indicators for quality assurance, providing access to an overview of the knowledge base and by 
providing possibilities for gardening the knowledge base.  

The application scenario is related to the work process of a personal adviser within career guidance 
organisations provided by UWAR in 2008. This scenario is heavily content based, thus in a first design 
study (MATURE year1 - Semantic Media Wiki Design Study) a Semantic Media Wiki was chosen as a 
basis for the design study prototype, enhanced with additional functionalities. This demonstrator is 
thought as a continuation of the first design study and  responds to feedback from a workshop that  took 
place in January 2009 to gain ideas for further development. Thus, this demonstator is also based on a 
MediaWiki for content creation and sharing but will provide a different interface. It will be widget based 
and platform independent. Furthermore, it will allow for a personal and organizational space, taking into 
account privacy restrictions. 

1. An application scenario focusing on the personal perspective 

This scenario is based on the threepersonal oriented use cases as assigned to the main guiding use cases 
for the demonstrator:  

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

 UC I.3 Searching for artefacts within social networks 

 UC IV.9 Inter-operability between PLME/OLME and existing datasets 

Since the demonstrator is based on a MediaWiki, the 
knowledge maturing phases for knowledge workers in 
the career guidance sector (KM for KWCG model) 
provided by (AttwellMUPPLE08) are collected in 
system functionality classes for the demonstrator. These 
functionality classes are in accordance to the maturing 
phases of the KM for KWCG model: (1) Access and 
Search, (2) Aggregate and Scaffold, (3) Manipulate, (4) 
Analyse, (5) Reflect, (6) Present and Represent, (7) 
Share and finally (8) Network with other people. The 
derived service functionality classes supporting the 
maturing phases are the following: (I) Orientation 
Services, (II) Inspiration Services, (III) Creation and 
Refinement Services, (IV) Collaboration Services and 
(V) Reflection Services and will be described in detail in 
the following. The following figure depicts the interplay 
of these five knowledge maturing service classes. 
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The application scenario focusing on the personal perspective describes a working scenario of a personal 
adviser for the first two phases of the comprised model for knowledge workers: the orientation and 
inspiration phase. On the right hand, the system requirements, which were collected at the workshop in 
London and are thought to be included into the functionalities of the demonstrator, are highlighted. 

 

Personal adviser Jane Dow is recently qualified and new to a region 
of the country in the South East of England. She currently works in 
two schools in  her area. Within the first few weeks of the job,  a boy 
called Henry (14years old) goes to see Jane for a guidance interview. 
He wants to leave school and to train to become a hairdresser so 
needs her help and support to find the information he needs and 
make sense of this information. Since Jane is only recently qualified, 
she does not have appropriate  labour market information , neither 
does she know general perspectives and career options in this 
context.  In addition to that, she is  unaware of  the colleagues she 
can ask for advice on this specific topic. Thus, in the first phase of 
her research, Jane tries to collect relevant information about the topic 
'Hair dressing' in general and detailed information about the (future 
development of the) labour market in this field. Furthermore, she 
tries to collect information about training courses and identify 
colleagues working on related topics. 

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

 

 

To do so, the personal adviser Jane opens her workplace equiped 
with the MATURE system which offers a range of services 
supporting  her to find and collect appropriate information. Besides 
the organisational knowledge base, there is a range of other common 
knowledge databases available, both public and private databases 
(e.g. public web search facilities as well as databases from other 
career organisations, the government etc.) and as not all information 
sources might be adequate for her, she chooses some of them and 
enters the search description, e.g. 'male', 'labour market information', 
'hairdresser', 'south-east'). The search finally crawls all available 
databases (or only specific ones chosen by Jane). 

 Interoperability: system should 
be able to interact with all 
kinds of other systems such 
as information sources. 

The search returns  numerous results covering the information needs 
of Jane in her current task. These results include different kinds of 
knowledge objects such as standard documents (word, pdf, wiki 
articles), pictures and videos. Additionally, colleagues of Jane's 
social network who have already worked on related topics and 
experts within and outside the organisation are identified. In order to 
get an overview of the wide range of results, these are shown in a 
structured way.  This can either happen automatically by the system 
or explicitly by the user. A ranking system supports the structuring of 
search results, like up-to-date information, frequently used artefacts 
and highly ranked by other users  in priority order.  

 

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

Find similar people: The 
system should facilitate finding  

people with similar interests, 
competencies or work. 

 

On the automatic level, the system offers other ways of getting a 
quick overview if an artefact is appropriate for Jane.  Besides other 
indicators, this might include, for example, a very brief summary of 

 Usability: User gets quickly an 
overview of the search results 
in order to find adequate 



   

 

the content of video. Indicators describing the quality of an artefact 
with the help of an organisational ranking system are quickly 
available such that Jane sees at a glance which documents fit her 
needs. This includes for example the ranking, how accurate the 
information is, which status (expert, novice) the contributors of the 
artefact etc. The system clusters the results and shows the relations of 
knowledge artefacts among them and in relation to users. This gives 
Jane the opportunity  to finding additional information about these 
users and allows her to contact them directly if  questions arise. A 
particular gap in the information identified relates 

to men working in a predominantly female industry. Jane is 
conscious that 

there are issues that need to be addressed in providing guidance for 
Henry.  

Has he considered the challenges associated with this type of 
occupational 

setting? It will require skill to ensure that Henry is aware of some of 
the issues he is likely to face, without putting him off from entering 
the industry at all. 

information. Content items 
should have a summary so  

that no user has to read 
through them completely.   

Awareness for collaboration 

 

On the user level, Jane can define her own way of presentation: She 
can define which database is more relevant to her and what different 
kinds of knowledge objects  are preferred (e.g. she is especially 
looking for statistic data instead of large text documents). She does 
not want to be presented knowledge objects that do not meet a 
certain minimum level of formalization and she can explicitly look 
for colleagues working on the same topic in other areas. 

 Search engines could be 
changed to accommodate 
individual preferences. 

 

 

Jane remembers now that she has talked to colleague X some time 
ago about non-traditional job requests, so she decides to search the 
relevant documents colleague X was  working on. The system offers 
her to look through her social network and the network of others, to 
contact those people directly and shows her, who is online and 
available. The artefacts of colleague X are highlighted according to 
the  the topic Jane is currently working on. This can be done for 
example by their ranking, their importance or type. A short summary 
is shown, together with many more relevant documents. 

 A wide network of colleagues 
can be contacted. It is 
possible to see who is online. 

 

Jane finds a range of interesting artefacts and starts collecting them 
in the format of her choice. She creates sets and collections (which, 
in turn, contain sets and/or collections) and drags the appropriate 
artefacts into those structured objects. Since the case she is currently 
working on, deals with a young male who wants to become a 
hairdresser , these sets and collections are labelled with 'South-East', 
'Male', 'Hairdresser'. Jane has already created a collection called 
'Labour Market Information' for  a previous case, containing sets of 
knowledge artefacts such that the system can automatically detect 
and highlight appropriate classification sets for a chosen artefact.  

 The system should offer 
autocompletion support.  

As soon as Jane is finished with search and aggregation, she can start 
writing her article. The system automatically suggests possible 
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relations to other documents and to the documents that Jane has 
saved during her search process. 

In order to help users (re)fine  appropriate information, knowledge 
artefacts can be tagged. When Jane creates a new document, she 
can add tags which she thinks are appropriate and the system helps  
by supporting adequate mark-up to ensure a common organisational 
vocabulary. 

 Recommendation 
mechanisms 

For each created document, Jane can define for whom (or which 
group) this document is  relevant, e.g. students, teacher, adivsor. 
Furthermore, she can mark parts of the article containing information 
relevant  for a certain audience  so that no other group  has  access.  

  

During the writing process, Jane wants to find more subtly nuanced  
information about working in non-traditional occupational areas and 
refines her search queries. This is supported by the system with 
recommendations (Google: did you mean, Amazon: Costumers who 
looked at this book, looked at these books .... too.).  

 The system should offer 
autocompletion support.  

2. An application scenario focusing on the organisational perspective 

This scenario is based on the three organisational oriented use cases as assigned to the main guiding use 
cases for the demonstrator:   

1 UC IV.2 Improving the quality of content artefacts 

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

3 UC V.4 Gardening of shared knowledge spaces 

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

The following figure depicts the interplay of service classes for OLME. The heart of these service classes 
is built by monitoring services. Other  service classes involved are integration services, refinement 
services, negotiation services and dissemination services. In addition to these service classes, the iterative  
use of reflection services enriches the scenario. 

 

 

 

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

http://wiki.mature-ip.eu/index.php/UCV.4 

http://wiki.mature-ip.eu/index.php/UCV.4 

http://wiki.mature-ip.eu/index.php/UCV.4 

http://wiki.mature-ip.eu/index.php/UCV.4 
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The following describes a scenario of a personal adviser of his daily work which is mostly based on the 
Organisational Perspective: 

To her surprise, Jane found  while working on the case, that knowledge about 'this topic' is sparse and 
what little exists is scattered all over the organisation. Because she  expects  to have similar requests in 
the future,  she also needs to work on a training course about 'this topic'.  So she decides to put some 
effort into connecting the disparate activities and forming a cohesive source of reference about “the 
topic”. (She also gets  support from her supervisor, who  realised  the limited number  and low quality of 
artefacts available).  

Jane opens her workplace equipped with the MATURE system and at a 
first glance the system provides an overview of recent activity by  her 
and  others related to 'the topic'. Her actions include, for example, the 
documents she recently read, edited, created, or the videos she watched. 
In relation to knowledge artefacts she has created, edited and used, 
together with actions the colleagues in her social network have taken as 
well as topics that might be of interest to her.  

 Information awareness: 

When working on cases, 
users should be guided 
by system suggestions 
regarding similar past 
cases, learning goals, 
relevant knowledge 
artefacts. 
 

Jane notices that there is a newly created document concerning the topic 
she is currently working on and starts reading it.  She decides that this 
document is of great help to her and wants other users to benefit. To 
support this, the system offers a rating service which calculates the 
rating of a specific document by, for example, user ratings concerning 
predefined criteria or the frequency of use.  

 The system should be 
able to recognise articles 
which are consulted more 
often and present these 
first. This could be 
supported by using a 
rating system including 
automated and people 
rating processes. 
 

Jane wants to annotate  the document (eg what she found useful, what 
not etc.). If Jane does not understand a certain part of a document and 
wants to start a discussion with the author. The summary can be edited 
and updated. 

 Awareness for 
collaboration, feedback 
service to improve 
quality. 
 

Jane can explore in what way this document is used (read, edited), by 
whom they are used (status of users, eg. novice, expert, trainer) and for 
what  purpose (training course, presentations, introduction to get an 
overview about a certain topic).  

 Information awareness 

The status of a person defined by the organisational ranking of the 
author of a knowledge artefact is clearly indicated (e.g. novice, expert, 
etc) to users of the system. This status of a person can be different for 
different fields of interest. As soon as the status of a person changes and 
where this person is part of Jane’s social network or  within this  topic 
area, Jane is notified  of this change.  

 Keep up to date 

As soon as Jane starts creating a new document with specific 
information relevant for Henry, the system starts supporting her 
improvement  of the quality of the document. Any changes in the 
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indicators  of  quality are shown immediately and suggestions are given 
about how continuously to improve the quality are  provided. This again 
can be done automatically and with the help of the organisation by 
providing indicators and a ranking for each knowledge artefact.  

Indicators include information about the document itself (readability, 
structure, semantic mark up) and reflecting the priorities of the  
organisational context.  The facility for collaborative editing permits 
improvement of the knowledge artefact by editing, tagging and/or 
adding missing contents by other organisational members, each ranked 
in the same way. This enables more experienced advisers to contribute 
to the document with carefully phrased information relevant for this 
particular case. 

  

Jane can easily export relevant parts for a certain user group, for 
example to discuss the results with them and refine them. To do so, she 
invites groups of people to share the document and start working 
together on improving the content. 

  

It is necessary for personal advisers to have confidence in the accuracy 
of a document. Jane is regularly reminded of artefacts created by her 
that need to be  up-dated and is made aware of similar and related 
information. The system also regularly informs users who have 
subscribed to different areas of interest of any new  artefacts. It creates 
an automatic date flag for articles to identify those requiring revision or 
updating – so that others can assist with the improvement of the quality.  

 Instead of a moderator, 
the idea of automatic date 
flags could be used to 
remind authors and 
editors to update a 
certain knowledge 
artefact. 

 Jane wants to combine all the sparse and scattered information 
(distributed all over the organisation) by connecting the disparate 
activities. So she forms a cohesive source of reference about 'the topic'. 
The system recommends, automatically, an overview of all annotations 
and related resources. Jane can also add additional information sources 
and restructure the existing overview. Colleagues can subscribe to 'this 
topic' in order to be informed regularly about the ongoing activities and 
to form a community of interest for further improvements. Jane on the 
other hand stays informed about actions of colleagues concerning this 
topic. 

 

The organisational expert on this particular topic is permitted by the 
system 

to oversee the process of quality improvement. Once the 
document/artefact  

has met the organisational criteria for high quality, robust LMI, then it is 

distributed throughout the organisation. 

  The facility for 
collaborative editing 
permits improvement of 
the knowledge artefact by 
editing, tagging and/or 
adding missing contents 
by other organisational 
members. The system 
also regularly informs 
uses who have 
subscribed to different 
areas of interest of newly 
added artefacts. 



   

 

Appendix D – Questionnaire - Demonstrator 4  

I. Usability and  

What do you think about the displayed task details information?  Is it too much? Too little? 

1 2 3 4 5 
Too little    Too much 

1. Are task annotations/details clearly presented? 
1 2 3 4 5 
Very unclear    Very clear 

2. How easy was it to add a resource to an abstractor? 
1 2 3 4 5 
Very hard    Very easy 

3. How easy was it to find out how to use an abstractor in a task? 
1 2 3 4 5 
Very hard    Very easy 

4. Overall, how easy or difficult was it for you to perform the tasks today? 
1 2 3 4 5 
Very difficult    Very easy 

5. Overall, how well did the terminology in the prototype match what you are familiar with? 
1 2 3 4 5 
Not well at all    Very well 

6. Motivational aspects: 

 

 
     
     
Do you feel in general 
motivated in working 
with the system? 

 

Do you think the inter‐
face is user‐friendly and 
motivating? 

 

Do you think the oppor‐
tunities provided by the 
system are motivating?  

 

Would you feel motiva‐
ted getting a good feed‐
back in ratings from 
others? 
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What is missing and 
what would you like to 
be changed in order to 
be more motivated? 

 

II. Functional requirements 

To what extent do you agree or disagree with the following statement? 

“I think the following KISSmir functionality is useful and important for my daily work.” 
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Workflow support  

(Get reminders for tasks via email) 
� � � � � � � 

Adaptive execution 

(KISSmir decides which activity I need to do next) 
� � � � � � � 

Automatic suggestions 

(Depending on the context, i.e. the current application, 
KISSmir suggests e.g. historical cases that fit the situation) 

� � � � � � � 

Task pattern usage 

(Being able to access resources in task patterns) 
� � � � � � � 

Task pattern contribution 

(Being able to add own resources and experience to task 
patterns) 

� � � � � � � 

Problems/solutions 

(Being able to attach problem/solution descriptions to task 
patterns) 

� � � � � � � 

Task management 

(Being able to attach e.g. my own subtasks to a task) 
� � � � � � � 

 
1. Which two functionalities of the demonstrator do you consider as the most important for your daily 

work? 
_____________________________________________________________________ 
_____________________________________________________________________ 
 

2. Please explain why you think that the chosen functionalities are so important for you. 
_____________________________________________________________________ 
_____________________________________________________________________ 
 

3. Which functionality, if any, was missing from the application? 
_____________________________________________________________________ 



   

 

_____________________________________________________________________ 
 

4. Are there any functions in the prototype that you would not use? 
_____________________________________________________________________ 
_____________________________________________________________________ 
 

5. Is there any other kind of support that the system should give? 
_____________________________________________________________________ 
_____________________________________________________________________ 

III. General feedback on usefulness 

1. How does this system compare to what you do on a daily basis? 
_____________________________________________________________________________
_________________________________________________________________________ 
 

2. Would you (personally) use this application to help you perform your job? Why (not)? 
_____________________________________________________________________________
_________________________________________________________________________ 
 

3. Would you recommend the tool to a colleague? 
 Yes 
 No 
 

4. How well do you think task patterns will meet daily requirements? 
1 2 3 4 5 
Very badly    Very well 
     

5. How useful did you find the suggestions made by the system? 
1 2 3 4 5 
Completely useless    Very useful 

 
6. Is there something you would like to be changed for the next evaluation meeting? 

_____________________________________________________________________________
_________________________________________________________________________ 
 

7. Please provide any additional feedback here. 
_____________________________________________________________________________
_________________________________________________________________________ 

IV. Knowledge Maturing 

 
1. Do you imagine that people would find it useful to reuse other people's work experience in this 

way?  
___________________________________________________________________________ 
 

2. If not, what barriers do you see? 
_____________________________________________________________________________
_________________________________________________________________________ 

 
3. Would you share your experience? Why (not)? 

_____________________________________________________________________________
_________________________________________________________________________ 
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4. Do you expect people to save time when they use this tool? Why (not)? 
_____________________________________________________________________________
_________________________________________________________________________ 

 
5. Do you think task patterns make it easier for your colleagues to find information you have shared 

with them? Or would you prefer to do the experience sharing via e.g. a Wiki? Why? 
_____________________________________________________________________________
_________________________________________________________________________ 

 
6. Did you feel that in some tasks it would have been/was useful to create subtasks to your tasks? 

_____________________________________________________________________________
_________________________________________________________________________ 
 

To what extent do you agree or disagree with the following statement? 

“I think the following item would be a good indicator for knowledge maturing.” 
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A digital resource contained in an abstractor has been added 
to a user’s personal task 

� � � � � � � 

A digital resource was added to an abstractor. � � � � � � � 

Many instances of a process have been completed. � � � � � � � 

Subtasks were added to tasks of a process. � � � � � � � 

The process model was changed after observing how users 
have interacted with tasks in KISSmir. 

� � � � � � � 

A task pattern is changed many times (resources are added to 
abstractors etc.) and then stabilises. 

� � � � � � � 
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