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 Executive Summary 

This document describes the further development of MATURE demonstrators, undertaken in the third 

year of the project, especially partial integrations of demonstrators. Moreover we present the theoretical 

foundation of how the MATURE software components support Knowledge Maturing and how this can be 

observed.  

The primary focus of Year 3 was the (partial) integration of the demonstrator software and the 

development of MATURE building blocks, which allow configuring the MATURE software platform 

depending on the context specific application scenarios. Functionalities of existing software were further 

developed taking into account the results of the formative evaluation.  

Based on application partners' requirements, we have developed different instantiations of MATURE 

software components. This document presents these instantiations, elaborating their particular contextual 

requirements and explaining the specific differences among individual application cases. Furthermore, 

along the content, people and processes dimensions, we describe how knowledge maturing is being 

supported by the different software tools. More specifically, we concentrate on the mappings between 

intended tool functionalities and the different knowledge maturing phases.  

The software instantiations developed will be used during the summative evaluation where their support 

to fostering knowledge maturing at the workplace will be investigated. There are two main foci of 

evaluation:  

1. How does the software actually support knowledge maturing, in opposition to the intended way?  

2. Can MATURE software increase the organisational and personal performance of knowledge 

maturing? 

Apart from software development, theoretical research on possible measurements of Knowledge 

Maturing effects has been undertaken, resulting in the concept of Transition Indicators (TIs). TIs provide 

an instrument to identify transitions between knowledge maturing phases based on the traces of user 

behaviour. They help to observe the influence of our tools on personal or organisational knowledge space.  

 

 



   

 

1  Introduction 

This deliverable reports on the progress of theoretical research and software development in the work 

packages 2 and 3 in the third year of the MATURE project. As in the previous year, it is delivered as a 

joint document for both work packages due to the close entwinement of PLMEs and OLMEs that we 

observed in Year 2. 

In the second year, we had concentrated on the development of technically independent demonstrators 

covering focused aspects of the maturing process along the dimensions of contents, processes, semantics 

and people. In Year 3, the development of demonstrators was continued with the goal of improving them 

based on the results from formative evaluations. An important focus for such development was on 

integration, i.e. on removing year 2‘s simplifying assumption of independence of dimensions, identifying 

the most important relations and the interplay of knowledge maturing processes among the dimensions.  

Another focus was on strengthening the connections between tools and the conceptual and empirical 

strands of the project (i.e. knowledge maturing model and the empirical studies), which improved the 

visibility and actual support of knowledge maturing. 

More precisely, the goal of the third year was to further develop the demonstrators to address the 

following research questions: 

 Theoretical foundation of demonstrator functionalities 

How can we describe demonstrator functionality in terms of the knowledge maturing model and 

at the same time make the demonstrators‘ influence on knowledge maturing visible and 

measurable? How do the observables we have thus defined relate to the findings of the empirical 

studies? 

 Enabling guidance 

How can we enable guidance for knowledge maturing based on analysis and monitoring of actual 

knowledge maturing processes? That is, how can we establish feedback loops that leverage 

information from ongoing knowledge maturing processes to support improvement of artefacts 

(e.g. models) involved and thus of future knowledge maturing processes? How do we implement 

the following guidance mechanisms? 

o Recommendation mechanisms for tagging, finding experts, improving artefact quality 

and staying informed about developments on resources. 

o Tracking of process execution and task pattern usage for recommending gardening 

actions and improving process models 

 Cross-dimensional needs 

Which are the most important dependencies and relationships between the four dimensions of 

knowledge maturing covered by the demonstrators – based on the findings of the formative 

evaluation? Having identified these, how can we provide tool support for strengthening and 

exploiting these relationships? Or, more technically: how should we connect demonstrator 

services and/or combine their user interfaces to meet end users‘ ―cross-dimensional‖ needs? 

Answers to the above research questions can only be derived from and evaluated within real-life 

scenarios. In Year 3, we focused our work in four different instantiations, each involving end users with a 

specific work context and specific kinds of knowledge, organisational culture, processes, etc. Although 

the instantiations presented different requirement, through cross studies, we identified common 

components/functioning units, which we defined as Learning and Maturing Building Blocks. 

Configuration of different sets of building blocks allow us to support an instantiation in a particular, 

context specific way. 

 

The rest of this deliverable is structured as follows: 

 Section 2 presents our approach to measuring knowledge maturing based on interaction logs of 

supporting tools and to observing how tools influence knowledge maturing. It introduces the 

concept of transition indicators to address this problem and connects these indicators to the 
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phases of the knowledge maturing model. Transition indicators will be used in the later sections 

of the deliverable. 

 Section 3 gives a detailed explanation about the year 3 developments in terms of the LME 

building blocks and how these support knowledge maturing. Evolved from the demonstrator and 

motivated by the knowledge maturing theory and application partner requirements, the LME 

building blocks are introduced, which allow the configuration of instantiations.  

o Section 3.1 presents the new developments and changes made in Year 3. 

o Section 3.2 gives a detailed summary of the application of transition indicators to 

building blocks. It is structured along the content, people and processes dimensions. The 

semantics dimension, being a more cross-cutting one, is manifested as part of the other 

dimensions. We then show how building blocks support transitions between phases of the 

knowledge maturing model. Moreover, cross-dimensional integration utilising the 

building blocks and their support of transitions between phases is presented separately.  

 Section 4 presents the instantiations, i.e. the real-life application scenarios that formed the 

context of the Year 3 work. There are five instantiations: Connexions Kent, Connexions 

Northumberland, Structuralia, SAP and FHNW. Each of these is described in terms of 

characteristics of end users involved, current work practices (including type of communication, 

artefacts being used, etc.) and domain specific observables for knowledge maturing. That is, for 

each instantiation an analysis of current knowledge maturing practices is performed with the help 

of domain-specific transition indicators and without considering the impact of potential support 

through MATURE tools. 

 Section 5 summarises the findings of Year 3 and provides an outlook to work and evaluations in 

the final project year. 

 



   

 

2  Measuring Knowledge Maturing with Transition 

Indicators 

Tools and prototypes presented in this deliverable were built to support knowledge maturing. It is 

therefore critical to find a means through which we can observe whether knowledge maturing is indeed 

taking place and is influenced by our tools. For such a purpose, we introduce the concept of transition 

indicators which is detailed in this section.  

All MATURE tools, to some extent, support information work, via querying, browsing, monitoring, 

getting aware of, consuming, manipulating, tagging and rating information contained in artefacts. It is an 

important assumption behind transition indicators that the interaction with artefacts and tools results in (or 

at least has an influence on) knowledge maturing and thus it is possible to observe qualitative changes in 

knowledge by inspecting this interaction. Here, interaction comprises anything that users do with software 

and artefacts, ranging from clicking, viewing, opening, and downloading to changing, rating and tagging. 

Of course, it is important to understand that transition indicators cover only the automatically observable 

aspects of knowledge maturing. Concentrating on such aspects is, therefore, not sufficient to fully 

understand the process of knowledge maturing. In order to provide an overall picture, it must be 

complemented by at least interviews or questionnaires to elicit qualitative changes (e.g. in culture) not 

manifest in artefacts.  

 

 

Figure 1. Overview of application of transition indicators 

Figure 1 gives a high-level overview of how transition indicators help to establish a relationship between 

traces of user interaction and artefacts on the one hand and the knowledge maturing process on the other. 

These tools support user-artefact interactions (i.e. people interact with the artefacts via the tools), 

normally leading to the evolution of knowledge-baring artefacts. Transition indicators measure the current 

state of an artefact (e.g. whether or not a document contains a table of contents) and the traces of 

interaction with the tool and/or artefact (e.g. how often an artefact has been used or changed) and relate 

the outcome of these measurements to phases in the knowledge maturing process. 



14    

The purpose of transition indicators is summarised as follows: 

 to find evidence for transition of knowledge into certain phases of the knowledge maturing 

model, 

 to find such evidence only by observing how certain artefacts change and how people interact 

with them through software, and  

 to describe the MATURE prototypes in terms of how they support transitions between phases 

2.1 Characteristics of transition indicators 

As mentioned in previous sections, transition indicators describe things that can be observed 

automatically in the digital world. They are normally specific to different types of knowledge (e.g. those 

targeting at process-related knowledge). 

Transition indicators present statements related to phases of the knowledge maturing model. These 

statements can take various three forms:  

 

 Actual transition into phase: "knowledge of type X has reached phase Y when..." 

 Increase of maturity within phase: ―knowledge of type X increases in maturity in phase Y 

when...‖ 

 Reaching sufficient maturity for entering next phase: ―knowledge of type X has reached sufficient 

maturity in phase Y when...‖ 

Note that typically an indicator of sufficient maturity in a phase can be (almost) equal to one of the 

indicators for moving into the next phase, i.e. there is often no ―lingering‖ space in between phases. 

However, this does not deny the existence of such inter-phase transitions. In fact, some of such transitions 

can be observed. For instance, considering the transition from phase I (expressing/appropriating ideas) to 

phase II (distributing in communities) of the knowledge maturing model, the fact that knowledge is 

sufficiently mature to be distributed is clearly not equal to the situation where the knowledge is actually 

distributed. 

2.2 Applying transition indicators 

In this deliverable, we apply transition indicators to predict how the usage of MATURE tools influences 

the knowledge maturing process. Later on, in the summative evaluation (detailed in WP6 Deliverable 

D6.3) of the same tools, transition indicators will be measured to discover whether knowledge maturing 

has really taken place. 

In Section 3, we will: 

 First lay out which form of knowledge is maturing along the particular dimension (can be more 

than one type for a given dimension). 

 Describe tool functionalities that are meant to support transition into each of the phases of the 

knowledge maturing model – there may be a differentiation between intended and (anticipated) 

actual use of the tool functionality. Then, identify relevant artefacts that play a role for these 

transitions.  

 Describe the qualitative changes in knowledge that we expect to happen due to interaction with 

tools and artefacts and how we expect these to be reflected in artefacts and measurable user-tool 

interaction. 

 Based on this analysis, formulate the actual transition indicators as described above. 

2.3 Relationship between transition and knowledge maturing indicators 

Just like knowledge maturing indicators (see WP1 Deliverable D1.3), transition indicators do not 

automatically impose the transition. That is, when we find a transition indicator to be ―true‖, we cannot be 



   

 

absolutely certain that a given phase has been reached. Instead, we may just assume an increased 

probability for it. 

Transition indicators (TIs) are different from knowledge maturing indicators (KMIs) in that they are more 

contextualised (i.e. bound to specific tooling and domain) and constrained to events and changes that can 

be measured/observed within artefacts and interaction logs. On the other hand, there is a clear relation 

between the two kinds of indicators: both are decision statements about either changes in state (events) or 

frequencies of certain events, e.g. rates of change; and both indicators relate to knowledge maturing 

activities and their impact on knowledge maturing.  

Therefore, TIs and KMIs can work together to understand and evaluate knowledge maturing in the 

following ways: 

a) TIs help to understand KMIs: although many KMIs cannot be directly measured, they can be 

related to TIs and thus be indirectly evaluated; 

b) TIs use KMIs as a ―common reference language‖: mapping to KMIs provides a possibility for 

abstracting (e.g. clustering) TIs 

A mapping between KMIs and TIs has been undertaken and is presented in the  Appendix. Such a 

mapping must be interpreted with uncertainty: a KMI is mapped to a TI if the TI offers a way to 

materialise the KMI, i.e. the TI being true implies (an increased probability of) the KMI being true. The 

inverse connection, however, does not always hold, i.e. in most cases, the TI being false does not imply a 

decreased, but rather unchanged probability of the KMI being true.  

Let‘s take for example the TI ―A web resource is tagged with the same concepts like other web 

resources‖. This indicator being true implies (even with complete certainty in this case) that the KMI I.3.4 

―An artefact became part of a collection of similar artefacts‖ is true
1
. However, the fact that a web 

resource is not tagged with any concepts does not significantly change the probability of it being part of a 

collection of similar artefacts, since there are many other ways (apart from tagging) that an artefact can 

become part of a collection of similar artefacts. 

2.4 Making Indicators Organisation-Specific 

The TIs are very general and tuned against tooling functionality, allowing us anchoring the effects and 

performance of tools on concrete and observable parameters (in terms of the status change of artefacts 

and sociofacts). In the rest of this deliverable, we ground our discussions on tool functionalities on TIs 

and show how we use TIs to guide our development. KMIs, on the other hand, are enterprise-

independent. However, not all organisations may have the same idea of what ―knowledge maturing‖ 

means. Let‘s take process knowledge as an example. One organisation may focus on the more efficient 

execution of a process in terms of time and material consumption. A second organisation may be more 

interested in the improvements of the process outcomes, i.e. providing better products or services. And a 

third organisation may aim at maturing the knowledge of the process‘s participants in order to enable 

them to react flexibly to each individual case. 

One ultimate goal of knowledge maturing is to support the organisation‘s performance. In order to 

provide guidance, both types of indicators (i.e. TIs and KMIs) must take the organisation‘s objectives into 

account and reflect them. Largely in parallel, we proposed the Knowledge Maturing Scorecard (KMSc). 

KMSc aligns the maturing activities and tool functionalities with the strategic targets of a company. 

KMSc serves two purposes: 

 it is a means to derive organisation-specific knowledge maturing indicators by analysing the 

objectives and strategic interest of an organisation 

 it can be used as a management tool: setting target values for the KMIs, measure the achievement 

of the target and determine actions in order to improve knowledge maturing 

                                                      

 

1
 If we agree that all resources tagged with the same concept make up a collection of similar artefacts 
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The concept was derived from the Balanced Scorecard as introduced by Kaplan and Norton (1996). As 

our main focus in Year 3 is to enrich and extend the tools, knowledge maturing scorecard is, therefore, 

beyond the scope of this joint deliverables. Please refer to WP9 Deliverable D9.2 for details of maturing 

scorecard. 

 



   

 

3  Learning and Maturing Environments – Building Blocks 

3.1 Introduction 

The Learning and Maturing Environments (LMEs, as discussed in the joint D2.2 and D3.2 deliverable) 

were designed on the basis of existing demonstrators and the knowledge maturing theories. The starting 

point had been an analysis of the demonstrators developed in Year 2 in terms of maturing phases and 

service classes. This included the feedback that we had obtained regarding the different prototypes. The 

analysis led to a conceptual segmentation of the LMEs into building blocks, which are relatively 

independent units supporting knowledge maturing and can take different canonical form when 

instantiated in different application scenarios. For the definition of building blocks, phases and service 

classes (D4.1) provides a coarse grid, which was, however, ruptured by the requirements of the individual 

prototypes. In line with the original demonstrator development, we observe an additional alignment along 

the supported dimensions. What this segmentation looks like will be explained in the following. 

Before we detail the analysis from where building blocks were derived, we would like to emphasise that 

we have merged the people and the semantics dimensions of the original set of dimensions (contents, 

semantics, people, and processes). This is mainly due to that in the respective application (e.g. 

SOBOLEO) both knowledge maturing processes along these two dimensions are essentially interwoven. 

SOBOLEO is built on the idea of obtaining people profiles through an easy-to-use social tagging 

approach. The central tool of semantic maturing is SOBOLEO semantic editor that supports semantic 

maturing through the ontology editor. Due to these interrelations it would have been rather artificial to 

forcefully separate these two dimensions.  As a result, in Table 1 the building blocks for the people and 

the semantics dimensions are presented together (with more people-oriented blocks towards the left hand 

side and more semantics oriented blocks to the right).  

At the same time, as the occurrence of tagging in all dimensions indicates, we find semantic throughout 

all applications. However, in contrast to the people dimensions we had to additionally integrate the 

tagging systems here to obtain a similarly close relation. 

 

Table 1, Overview of Building Block Groups 

 

Service Class Content Dimension People    /    
Semantics Dimension 

Process Dimension 

Searching Resource Search  People Search Task Search 

S
tr

u
c
tu

re
 

S
e
rv

ic
e
 

Collection  

Rating  

Tagging 

Resource Collection  

Resource Rating 

Resource Tagging 

 

 

 

People  Tagging                   

Resource Assignment  

 

Resource Categorisation 

C
o
n
te

n
t 

S
e
rv

ic
e
 

Publishing 
Discussions 
Assistant  

Ontology Editor 
Task Management, 
Personal Metadata 
Publisher 

Usage Service 
Awareness Provider 

Resource Profiling  

User Profiling 

Organisational 
Expertise Analysis 

Task Monitor 

↓ 
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If we look at the building blocks in Table 1 in more detail we discover that they are mainly in line with 

the Services Classes defined Deliverable 4.1 with two exceptions. First, we extent the Content Service 

class beyond textual content and include tasks and people profiles. Second, we additionally introduce a 

class for searching. The remaining building blocks can be clearly assigned to Structuring, Content 

management, and Usage services. 

In the Structure Service category, Resource Collection establishes relationships among content objects, 

largely in the same way as Resource Assignment establishing relationships among content, people, and 

tasks. Resource Rating serves internal structuring in terms of weights. A corresponding service for tasks 

would be possible but has not yet been fully implemented. Resource Tagging, People Tagging, and 

Resource Categorisation (we used here another term since it goes beyond mere tagging – see below) 

present a good cross-dimensional example. It is to be remarked that due to the integration of the 

people/semantics dimension People Tagging is rather a borderline case that also includes functionalities 

of Content Services since People Tagging can also be understood as people editor. This is indicated by an 

arrow in Table 1. Content Services mainly aim at the maintenance of contents across different 

dimensions, where discussions are a specific kind of content. On the other hand, ontology editor and Task 

Management deal with rather traditional content. Finally Usage Services are realised by the Awareness 

Provider, Aggregated Profile Provider, Organisational Expertise Analysis and Task Monitor. 

In particular we should understand building blocks in an abstract way (defined by their purpose) as their 

implementation is application-dependent. For instance, the implementation of the content building block 

is mainly realised by widgets whereas in the other dimensions they are realised as part of the larger 

software tool (e.g. SOBOLEO or KISSmir). These differences in implementation originate from the 

different approaches taken for the respective prototypes and show the spectrum of possible 

implementations of each Building Block. 

As we have already explained in Deliverable 4.1, it is the integration of building blocks that realise 

knowledge maturing. This underlines our original motivation of starting the development within 

individual dimensions. In the third year we explored the integration horizontally cutting across 

dimensions to gain additional in-depth experience on maturing effects. Consequently, the main target of 

year 3 had been to realise cross connections between the different dimensions, e.g., between people 

tagging and task management. Here the Building Block perspective is particularly helpful since it 

emphasizes the modularity of the approach, which fosters the connection of different Building Blocks 

across dimensions. For example, a user who is interested in monitoring will usually appreciate usage 

information of different dimension, the same holds for maintenance activities. Finally it is to be remarked 

that not all integration possibilities have been materialised due to practical considerations. Therefore we 

have concentrated on the most obvious integration opportunities perfectly align with real-life application 

scenarios (MATURE instantiations). 

3.2 Building Block Details 

We now discuss the levers and effects of the described building blocks. An overview is given in Table 2 

that summarises the main levers and effects with respect to the functionalities that are provided by the 

developed instantiations. A more details characterisation of levers and effects can be found in Deliverable 

D1.3. They are organised along the Content, People/Semantics, and Processes dimensions. In these 

descriptions we have taken into account the specific implementation of the building blocks, as the basis 

for the levers/effects consideration. Since the individual levers aim at different knowledge manifestations, 

that is, artefacts (A), cognifacts (C), and sociofacts (S), we have labelled accordingly in the effect column 

of the table. Naturally this assignment also depends on the particular implementation.  

  



   

 

Building Block  Levers Effect 

Content Dimension 

Resource Search  

 

Enabling users to get access 

to  

(a) internal resources 

(b) external resources 

Information about resources becomes more 

transparent. This means that required work 

resources can be accessed more quickly as a 

starting point for knowledge building. 

(C) 

Resource 

Collection  

Structure resources in 

collections in terms of 

(a) tags 

(b) ratings 

(c) private usage 

Resources can be organised in way that is more 

appropriate to the user‘s individual needs, The 

access to the resources becomes more direct and 

additional navigation is avoided. Connections 

between resources become more transparent and 

they improve the context of individual piece as 

part of knowledge development. 

(C) (A) 

Resource Rating  Enabling users to assess 

resources 

The assessment of resources helps users to better 

distinguish between high and low quality object. 

The search process for valuable content is 

shortened and user can concentrate on higher-

rated content accelerating the learning process. 

(S) 

Resource Tagging 

 

Annotating resources with 

tags  

 

Information about resources becomes more 

transparent. This means that it becomes easier to 

find appropriate resources and contained 

information. People are all directed to the most 

important resources supporting sociofact 

generation. 

(S) (A) 

Discussion 

Assistant 

 

Allowing users to exchange 

their opinion on 

(a) topics 

(b) resources 

Users are supported in forming a common opinion 

and understanding of topics and resources. This 

simplifies the communication and collaboration in 

the long run and helps to avoid redundant work. 

(S) (A) 

Awareness 

Provider 

 

Receiving notification 

regarding specific events 

The information flow is fostered. Users are not 

required to regularly request information. They 

are disburdened from unnecessary efforts and get 

information promptly. Awareness also improves 

the exchange of information and the formation of 

sociofacts. 

(C) (S) 

People/Semantics Dimension 

People Search  

 

Enabling users to get access 

to people, mainly via tags 

Information about people becomes more 

transparent. This means that required 

collaboration opportunities can be identified more 

quickly as a starting point for knowledge building. 

(C) 
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People Tagging Annotating employees with 

tags about their expertise as 

(a) standalone application 

(b) from task context 

Information about employees becomes more 

transparent. This means that it becomes easier to 

find experts and build teams of people with 

appropriate expertise. 

(S) (A) 

Aggregated Profile 

Provider 

Providing condensed 

information about people 

regarding 

(a) associated tag cloud 

(b) user activities 

(c) used resources 

Aggregation support users with condensed 

information which simplifies decision-making 

regarding the selection of experts. The knowledge 

of users‘ expertise and the selection of experts 

become more reliable. 

(C) (A) 

Organizational 

Expertise Analysis 

Providing aggregated 

information about  

(a) requested topics 

(b) available expertise 

Needs for in comparison to the actual availability 

of expertise within the organization becomes more 

transparent. This makes aware to initiate 

necessary guidance, i.e. human resource 

development, activities.  (C) (A) 

Ontology Editor Organising of tags 

ontologically regarding 

(a) hierarchical order 

(b) association 

(c) preferred labelling 

Organizing tags ontologically helps to make use 

of tags connections giving more overview in tag 

use. At the same time users learn about the 

relations between or similarities of tags. 

(S) (A) 

Process Dimension 

Task Search  

 

Enabling users to get access 

to  

(a) similar tasks 

(b) task patterns 

Information about task and task patterns becomes 

more transparent. This means that required work 

resources can be accessed more quickly as a 

starting point for knowledge building, individually 

(tasks) or socially (task patterns). 

(C) (S) 

Task Management Organizing personal tasks in 

terms of 

(a) artefacts 

(b) subtasks 

(c) collaborators 

The task organisation gives users a better 

overview and faster access of task resources. 

Users become more easily aware of task repetition 

that can motivate them to share their experience. 

This improves organisational learning. 

(C) (A) 

Resource 

Assignment 

Documents, people, or 

external resources are put 

into a task context. 

Resources assignment does not only enrich the 

task context but also the context of documents and 

people profiles. This is an enrichment of artefacts 

that is part of their maturing. 

(C) (A)  

Resource 

Categorization 

Assigning tags to task and 

assigned resources in the 

process context. 

Such tagging enlarges the topical network and 

builds new relations between object. The task 

context helps to find appropriate tags. The 

enlargement of the network improves the 

organisation of information network as part of 

knowledge maturing. 

(S) (A) 



   

 

Personal Metadata 

Publisher 

Publication of previous 

private metadata such as  

(a) documents 

(c) collaborators 

The publication mechanism transfers information 

from the personal to the community or 

organizational level and improves the accessibility 

to that information, seeding new pieces to which 

other s can then contribute as maturing measure. 

(S) 

Task Monitor Looking for patterns in tasks 

and processes in terms of 

(a) resources 

(b) subtasks 

(c) problems / solutions 

Monitoring users become aware of opportunities 

to improve process knowledge for the 

organisation. These become part of new process 

models that better support the work. This is a 

consequent development of the insights gained in 

the collective knowledge building process. 

(S) 

Table 2, Building Blocks: Levers and Effect Overview 

In the following, we present the modifications and new developments in Year 3, which improve the 

quality and scope of the existing building blocks and fill the gaps of missing ones. For details about the 

implementation of those building blocks that are not detailed below, please refer to the Year 2 

demonstrator descriptions in the joint deliverable D2.2/D3.2. 

3.2.1 Content dimension 

In Year 3, the focus of development laid in the integrated building blocks. According to the results of 

formative evaluations, usability issues were addressed. Especially, the Search, User & Resource Profiling 

and the Awareness Provider were developed newly or have been adapted according to the requirements of 

the integrated instantiations. More specifically, the following building blocks have been developed
2
.  

Resource Search 

Resource Search is fully based on the integration activities. Connexions Kent uses this Building Block as 

Search Widget. It provides two integration specific options: 

 Facets: Users are provided with a faceted search. The facets are drawn from SOBOLEO spaces, 

where one space is collaboratively managed by all users and one is a system space, which allows 

us to predefine facets for the search. Hence, when users are creating, refining, amending and 

editing their commonly created vocabulary with the ontology editor, the facets for searching are 

changed, too. So, users are enabled to search for resources by means of their own vocabulary. 

 Person Search: As the common vocabulary is used for tagging digital resources and persons, the 

search mechanism uses search terms also for retrieving persons. Thus, users can find experts 

more easily and more context dependent. Moreover, as people and digital resources are provided, 

they can bring together both much easier. 

 Usability: According to results of the formative evaluation, usability has been improved. Users 

can now see the most important information of a search result at a glance. Moreover, digital 

resource search results have a link to the following activities: Tagging, Add to Collection, Show 

details, Discuss. 

Figure 2 and Figure 3 show mock-ups of the Search Widget as it will be offered to Connexions Kent. The 

search interface for Connexions Northumberland makes use of the integration, as digital resources 

became rateable, which can be done instantly at each search result.  

                                                      

 

2
 A more technically driven description of the integration activities can be found in D5.4. 
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Figure 2: Search widget with digital resource search results (mockup) 

 

Figure 3: Search widget with person search result (mockup), showing recent discussions, used 
collections, tags and others. 

 



   

 

The resource profiling provides details about digital resources. Figure 4 shows the ―details‖ page with 

related resources, related persons, some knowledge maturing indicators, recent activities on the resource, 

quality statistics, and a tag cloud. In a first step, related resources are only collections which contain the 

resource and all discussions about that resource. In a further step this could also encompass e.g. digital 

resources that show a certain degree of similarity. Related persons are those, who have added the 

resource, discussed about it, used it in a collection and so on. Furthermore, KMIs which fit the current 

status of the resource are displayed. It can be a subset of all defined KMI (D1.2/D1.3), for example "The 

resource was just created". This can provide a maturing status of the resource and may foster to improve 

it. Recent activities encompass a list of actions done with this resource, e.g. "X has been tagged." This 

includes usually more statements than the list of KMIs. The quality statistics present different metrics of 

text quality, e.g. readability. The overall list of metrics and the according maturing service is described in 

D4.3. Finally, a tag cloud is presented. 

Figure 4 is the mockup of the version to be delivered to Connexions Kent. The version for Connexions 

Northumberland will be slightly different, due to that in this instantiation some data is unavailable. 

 

Figure 4: Resource profile view (mockup) shows related discussions, persons, currently occurred 
knowledge maturing activities and more. 
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3.2.2 People/Semantics dimension 

The user profiling provides detailed information about a system user. It contains information about related 

resources, the inferred detailed knowledge areas, the current social network and the explicitly associated 

expertise tags. Related resources are those digital resources that the user has added to the system, tagged, 

used in a collection or discussed about. The detailed knowledge areas are provided by the User Model 

Maturing Service (see also D4.3), which makes use of inference mechanisms including e.g. log data 

gained from the system. 

Figure 5 shows the mockup of the version delivered to Connexions Kent. The version for Connexions 

Northumberland will be slightly different. On the one hand, not all data is available. On the other hand, it 

may also include people that are system users. 

Similar to the person listing provided by SOBOLEO, the Connexions Kent instantiation provides a 

widget listing all the users and persons registered with the system. 

From the guidance perspective, we introduced the functionality of organisational expertise analysis that 

provides an analytical overview of trends. It supports monitoring what knowledge and expertise is 

requested and what is currently used and available.  

 

 

Figure 5: User profile view (mockup) shows related resource, knowledge areas, the social network 
and explicitly associated tags. 



   

 

3.2.3 Process dimension 

In the process dimension, the Year 3 efforts have concentrated on the development of the task monitor 

building block as well as the integration with the people and semantics dimension. Taking up the results 

from the formative evaluation, we also changed and improved the usability of Demonstrator 4. 

3.2.3.1 Task monitor 

Since the idea of Demonstrator 4 was based (from the very beginning) on a combination of top-down 

modelling with bottom-up activities, it was an important step for Year 3 developments to provide a 

guidance mechanism for refining bottom-up activities along the knowledge maturing phases.  

One of these bottom-up activities is the collaborative evolution of task patterns (that may eventually lead 

to updating the process model). The other bottom-up approach relies on the collection and analysis of 

usage data from personal task management. For both bottom-up activities, an environment for monitoring 

is needed in order to support consolidation and decision making based on the consolidated data. 

Another motivation for providing a task monitoring environment came from the results of the formative 

evaluation in Year 2: at the end of the evaluation sessions, a relatively high number of problems and 

solutions had been created by the users and we detected a rather high number of near duplicates among 

these. That is, it became clear that support for aligning overlapping or duplicate problems and solutions or 

subtasks was needed, – as a gardening activity. 

We therefore developed a monitoring environment for task data, aggregated based on task patterns that 

are associated to tasks. The environment allows inspecting 

 the resources employed in all the tasks belonging to a certain activity (i.e. assigned to a certain 

task pattern), together with their usage frequency,  

 the usage of problems and solutions with frequencies, as well as  

 the subtasks created by users.  

Association and exclusions rules are computed and presented. Detection of exclusion rules is seen as a 

prerequisite for detecting branches in a process model: if tasks that employ the same task pattern can be 

clustered into groups that use disjoint sets of resources, then this is an indicator for branches in the 

process model and may lead to an update of the process model (see the process mining service in D4.3). 

Figure 6 shows an example of such an exclusion rule where two web resources are used in disjoint sets of 

tasks instantiating the same activity. 

 

Figure 6. Exclusion rule suggested by the task monitoring tool 

In order to support the alignment of overlapping subtasks or problems/solutions, enhancements to the 

monitoring tool are planned. More specifically, we will enhance the tool by displaying clusters of such 

elements derived based on string similarity. This will help to detect (near-)duplicates among subtasks and 

problems/solutions and thus facilitate gardening activities. 

3.2.3.2 Integration with people/semantics dimension 

Another strand of Year 3 activities was the integration of the process dimension and the people/semantics 

dimension. This was motivated by the results of formative evaluations which showed that the knowledge 

maturing activity ―finding people with particular knowledge or expertise‖ was found not well supported 

by Demonstrator 4. 
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The elements developed in Year 3 integrate the building blocks of (advanced) people search and people 

tagging into the process dimension as follows: 

- People search: the personal task management component of Demonstrator 4 was enhanced with the 

possibility for search, including support for query formulation, exploiting the task context. 

Furthermore, the concept of dynamic abstractor services was introduced which retrieve resources 

belonging to a category dynamically and can be configured/narrowed down with additional search 

queries 

- People tagging: increasing the motivation for tagging was targeted by having Demonstrator 4 display 

reminders for tagging when finishing a task. The actual tagging is now supported within 

Demonstrator 4 by allowing quick access to SOBOLEO ontology editor from the tag assignment 

dialogue and by displaying tag recommendations, again based on an analysis of the task context 

More details on the integration of the process and people/semantics dimensions can be found below in 

Section 0. 

3.2.3.3 Usability 

Besides the functional improvements mentioned so far, the results from the formative evaluation of 

Demonstrator 4 also suggested that much could be still improved in terms of usability. Therefore, the 

following changes were implemented in order to increase the acceptance of the tool and hence ensure a 

better participation in the summative evaluation: 

- The process models of our test processes were changed. Provided resources were improved and added 

in order to further increase the speed of work. This was done based on the suggestions from the 

evaluation 

- The KISSmir User Interface was changed and simplified in many respects as suggested by 

participants of the formative evaluation 

3.2.4 Cross dimensional developments 

The request for a freely configurable learning environment was already noted in Use Case UC6.1. With 

the Sidebar, this has been realised. As the development especially for the Connexions Kent and 

Structuralia instantiations is mainly based on widgets, a container application has been developed, 

allowing configuring the personal learning environment (see Figure 7). This includes the following 

functionalities: 

- Users can download and add any available widgets from a respective repository. 

- Users can group and arrange sets of widgets according to their needs, context or (repetitive) work. 

- Developers are free to add new widgets. 

 

Figure 7: The sidebar as horizontal bar 

Widgets can be of different nature. They can be specifically developed AIR widgets with a whole raft of 

functionalities. They can be also only frames which load web pages. With the sidebar a special repository 

has been developed, allowing uploading and managing widgets. These widgets are provided with a name, 

icon, screenshot and description so that users are aware of their specific support. Users use the sidebar as 

the entry point and just click the button ―add widget‖ to open the repository (see 



   

 

Figure 8). After having chosen one, they add the widget with the respective button and it will be 

downloaded on the user' computer and integrated in the current setup. In order to delete a widget, the user 

can do this in the list of all downloaded widgets.  

Figure 8: Sidebar with opened list of installed widgets. 
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The Sidebar enables users to group widgets according to personal preferences. This could be activities 

like ―search for information‖, ―write an article‖ or something similar. Therefore, the user just presses the 

next free activity (e.g. ―new1‖) and activates the edit-mode. Then s/he drags and drops the widgets 

needed for that activity from the widget list into the editing window (see Figure 9). After finishing, a click 

on the activity opens all widgets on the screen, so that the user can start his or her work. 

 

Figure 9: Open activity. Widgets can be dragged into the activity from the left list. 

3.3 Supporting phase transitions in knowledge maturing 

As has been mentioned in Section 3.1, strengthening the connection between the technical development in 

the form of building blocks and the conceptual and empirical strands of the project was an important goal 

of the Year 3 work. This section therefore relates Building Block functionalities to the phases of the 

knowledge maturing phase model. More precisely, it explains how the functionality of certain building 

blocks supports transitions from one phase of the knowledge maturing model to the next. The effect of 

this support, in turn, is to be measured via TIs which are thus directly related to the descriptions herein – 

see  Appendix for a complete list of TIs. 

We have again divided the descriptions along the dimensions of knowledge as in the previous section, this 

time also including combinations/integrations of dimensions that are relevant for the instantiations 

detailed in Section 4. Each subsection is structured as follows. First, the support for phase transitions is 

laid out for the given dimension by going through the phases of the knowledge maturing model one after 

the other and explaining which building blocks are needed for this support. Then, when appropriate, 

building blocks supporting knowledge maturing across multiple phases are presented, followed by an 

explicit analysis of the organisational perspective on knowledge maturing. Finally, we describe which 

knowledge maturing activities are supported by the building blocks of the given dimension. 



   

 

3.3.1 Content dimension 

3.3.1.1 Phase Ia - Expressing ideas 

The initial phase in the knowledge maturing model, ―Expressing Ideas‖, can only be partially supported 

by software. In many cases, the expression of ideas comes before using software to find further 

information, discuss an issue, or structure resources. For example, someone can be inspired by an article 

or a chat with a colleague. The software then mostly supports the appropriation of knowledge in artefacts. 

This phase is being reached when users start to anchor content in the system. 

3.3.1.2 Phase Ib - Appropriating ideas 

Appropriating ideas means a worker is applying knowledge to the content s/he or others have created. 

Supported by the Resource Collection Building Block (example shown in Figure 10), appropriating 

knowledge encompasses editing existing resource collections like adding artefacts to a collection, 

renaming a collection, restructuring it or even removing it. This is not restricted to collections, but also 

bookmarking web pages. Editing resources and their metadata also belong to idea appropriation. Users 

may change, rename or remove resources. In addition to the direct work with the resource collection 

building block, the Resource Tagging allows (re-)using and modifying tags available in the system. It 

allows private tagging which leads to reaching the appropriation phase when private tags are assigned to 

or removed from digital resources, or the resources are associated with additional tags at a later stage. 

Providing a tag recommendation mechanism helps further supporting this phase. 

 

Figure 10: Instance of Resource Collections application for Connexions Kent instantiation.  
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3.3.1.3 Phase II - Distributing in Community 

Regarding the content dimension, the most important issue for entering into this phase is the provision of 

content to the community and making them aware of it. Content has only reached this phase, when 

someone of the community is aware of it. This is supported by the awareness Building Block, which 

delivers relevant information of the community directly to the user interface. Distribution to community 

also encompasses changes to the organisational vocabulary (via ontology editor building block) and the 

overall resource tagging providing possibilities to foster content distribution to communities. Similar to 

people tagging, which explains this issue in more detail in Section 0, resource tagging helps to learn and 

make aware of particular topics of a content while presents how to describe that content. Thus, adding an 

existing tag to a resource or changing the vocabulary results in a transition into or maturing within this 

phase.  

 

3.3.1.4 Phase III - Formalisation 

Formalisation of content refers to an increased level of serious and sustainable work with the particular 

content or describing a phase of preparing contents for achieving a status of high quality usable for 

external (re-)presenation. For example, after certain collaborative changes, if a collection contains only 

resources of high maturity, this indicates the preparation to the transition into phase IV. From a guidance 

perspective, more or less explicit organisational rules may underlay these formalisation processes. So, 

collaborative restructuring a collection or other content-gardening work can indicate a step in that 

process. Moreover, if resources or aggregations of resources are used to develop a wiki article, especially 

with a certain structure or even with a formal template, it indicates that Phase III has been reached. 

Furthermore, this can be observed, when wiki articles are prepared for different audiences, a resource has 

not been changed after intensive editing, or a special tag has been added to a resource (e.g. ‗forTraining‘, 

‗guideline‘, etc.). 

 

3.3.1.5 Phases IV and V 

The Phases IV and V are hardly supported by either of the content-related software developed, yet. The 

support of collection export, related with its distribution as training material can be associated to Phase 

IV. However, in general content-related knowledge maturing support in these later phases could not be a 

focus of the software developed, especially when considering the given scenarios of the project‘s 

application partners. 



   

 

3.3.1.5.1 Cross-Phases Knowledge Maturing Facilitator 

Apart from the indications of Knowledge Maturing which are related to one specific phase, there are also 

those indicators, which show the relevance for knowledge maturing but across multiple phases and thus 

can be regarded as a kind of engine. For example the Search Resources Building Block provides options 

to find people and resources, where users can not only search with non-specific tags but also use the filter 

of high quality, highly matured or highly rated artefacts. Thus, results can be used not only as the starting 

point for a knowledge maturing process but also to enrich already standardised documents. Another 

example is the TagCloud Building Block, which enable the gardening activities, such as renaming a tag, 

shifting it in the ontology or adding alternative labels. On the other hand, users can start a search from 

there based on the organisational vocabulary. Moreover, rating (see Figure 11) is also cross-phased, 

supporting appropriation of knowledge and increasing awareness regarding the quality of digital resource.  

  

Figure 11: Rating a resource 

 

3.3.1.6 Supported Knowledge Maturing Activities 

The following Knowledge Maturing activities (Table 3) are supported during content-related work with 

the different building blocks. 

 

Table 3: Knowledge Maturing activities supported by building blocks 

3.3.2 People/Semantics dimension 

As mentioned above, we speak of two different strands of knowledge that mature but are inherently 

interwoven: the knowledge about individuals‘ expertise and the knowledge how to describe the expertise 

by means of semantics.   

KM Activity Tool Functionality 

Find relevant digital resources 
 

 Resource Search 

Keep up-to-date with organisation-related 
knowledge 
 

 Awareness Provider 

Reorganise information at individual or 
organisational level 
 

  Resource Collection, Resource Tagging, 
Ontology Editor 

Create and co-develop digital resources 
 

 Resource Collection, Wiki  

Share and release digital resources 
 

 Resource Collection, Resource Tagging  

Assess, verify and rate information  Resource Rating, Resource Profiling 
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 Appendix gives an overview of the knowledge maturing indicators that support one or even both 

of these types of knowledge.  

3.3.2.1 Phase Ia. Expressing Ideas 

At this phase new topics are taken up, e.g. from news, by surfing the net, daily client requests, or team 

meetings. On the other hand, a user might get into contact with another person s/he hasn‘t known yet, e.g. 

based on another colleague‘s recommendation. This happens outside the technical environment. We reach 

the end of Phase Ia and move to the next Phase Ib, if the user starts to document his/her newly gained 

knowledge, e.g. about new topics or contact data, in the system.  

3.3.2.2 Phase Ib. Appropriating Ideas 

We reach Phase Ib when links to new contacts, external resources or tags for emerging topics that are 

deemed useful for later retrieval are added to the system. This is a form of appropriation. The user may 

further appropriate the knowledge about a certain person by adding additional tags at a later stage. 

Similarly, s/he may reuse his/her newly added topic tag for associating other persons/resources with this 

new topic. At this stage the knowledge is still rather personal – reuse is restricted to the ―inventor‖ 

because other users are not yet aware of the new topic tag or person. 

 

Figure 12. Adding a new person 



   

 

Figure 12 shows how a new person can be added to the system by simply entering the person‘s name and 

email address. New topic tags can be added during the annotation process by entering the tag and saving 

the annotation (see Figure 13). New ideas and topics may also be brought in through bookmarking 

interesting web resources or uploading local documents. This may additionally be supported with tagging 

suggestions based on text analysis (see Figure 14). 

 

  

Figure 13. Adding a new topic tag during annotation 
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Figure 14. Appropriating a new idea by bringing in a new web resource 

 

3.3.2.3 Phase II. Distributing in Communities 

The core actions of transition to and within this phase are (1) increasing the awareness of 

expressed/appropriated ideas and (2) reusing and adapting these ideas, e.g. the knowledge about the 

individuals‘ expertise and the knowledge about how to describe the expertise.  

New persons, web resources, tags and tag assignments are automatically made public and visible to the 

community. However, this publication doesn‘t imply that the ideas and knowledge are distributed. It‘s 

necessary to make others aware of the existence of this new knowledge so that others can reuse it – it is 

accepted in the community.  

Again, we need indicators that signal the increase of awareness and acceptance. For example, we can say 

that users get aware of a person and associated tags, e.g. via search, browsing or feed notification, when 

they access the person‘s profile, when they add additional tags or approve the already assigned tags.   

This knowledge gains maturity when more and more people add and confirm tags or select and contact a 

certain person. The system should provide simple features to access a person, to see with which topics 

and how often s/he is tagged and to approve tags or contact the person.  

Similarly, we can conclude that users get aware of new topics and tags, when they access a bookmark or 

newly added tag, when they add additional tags or rate the bookmark respectively, and when they add 

additional information to the tag, e.g. description. This knowledge about how to describe topics and 



   

 

expertise gains maturity when more and more people reuse tags, work collaboratively on tags 

(vocabulary) or tag a web resource with the same tags as other web resources. Again the system can act 

supportively, e.g. by providing auto-complete functionality or tagging suggestions for existing tags.  

 

Figure 15. Approving tags and adding new tags to a person with auto-completion and tagging 
suggestions 

 

3.3.2.4 Phase III. Formalising  

Achieving agreement about the vocabulary results in a shared and structured vocabulary for 

expertise. Similarly, the agreement about people profiles results in a ―competence map‖. We 

reach this phase, once the community has performed gardening activities, e.g. through directly 

amending the vocabulary, removing insufficiently used resources, etc. This implies that the supporting 

tool should facilitate vocabulary manipulation. 

Figure 17 depicts the ontology editor as the core functionality to manage semantics. It allows the 

collaborative changes to the vocabulary and provides the recommendations to improve it. Support for the 

generation of ontologies is provided by the possibility to organise tags in hierarchical order and to define 

related tags. Awareness of, and reflection about, changes is promoted through amendments being logged 

and presented.  
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Concerning the knowledge about available expertise, additional information based on the analysis of 

usage data, e.g. tags used, related resources, etc., helps us to complete a person‘s profile (see Figure 16). 

From a guidance perspective, it is not only about agreement on people profiles but also to monitor what 

knowledge is requested and thus needs to be developed. Figure 18 presents an analytical overview of 

trends. Decisions can then be drawn accordingly. It can analyse historical usage data, extract useful 

information and display to management in an integrated way. For example, showing the topics searched 

for in comparison with the topics used for annotation within the last month. 

 

Figure 16. A person’s aggregated profile showing tag clouds based on assigned tags and the user’s 
activity, related resources and people 



   

 

 

Figure 17. Ontology editor with quality information and gardening recommendations for a selected 
tag. 
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Figure 18. Guidance overview showing topic tags the user requested, i.e. searched for, and 
actually used for annotation 

3.3.2.5 Maturing Knowledge about People’s Expertise and How to Describe It in Organisations  

Knowledge about people‘s expertise and how to describe it starts in the personal domain. During the idea 

expression and especially appropriation, knowledge is represented in the form of new tags that are linked 

to persons and maybe other resources. Due to the automatic publishing and sharing process, tags, persons 

and their associations are quickly distributed into communities.  

The organisational level is reached with the formalising phase when we achieve stability in the shared and 

structured vocabulary for expertise or when the agreement about people profiles results in a kind of 

―competence map‖ that are captured but yet to be taken up into an Human Resource development process 

or strategic competence management. The knowledge is repetitively evaluated, e.g. with analytical 

aggregations like in Figure 18, to align it with organizational guidelines and strategies.  

3.3.2.6 Knowledge Maturing Activities 

The following subset of empirically found knowledge maturing activities is supported (see also 

 Appendix for a mapping to KMIs): 

 

Knowledge Maturing Activity Widget / Component 

Find relevant digital resources Search and Browse Areas 

Embed information at individual or organisational 

level 

Tagging tool, Vocabulary Editor 

Keep up-to-date with organisation-related knowledge ATOM Feeds, Historical Display, Browse 

Areas 

Familiarise oneself with new information Browse Areas, Person Profile,  



   

 

Reorganise information at individual or 

organisational level 

Tagging tool, Vocabulary Editor 

Create and co-develop digital resources / vocabulary Ontology Editor, Dialogues 

Share and release digital resources Tagging tool, Vocabulary Editor 

Find people with particular knowledge or expertise Search, Browse People, People Profile 

Communicate with people Browse People, People Profile, Editor Chat, 

Dialogues 

Assess, verify and rate information Rating, Tagging tool, Editor Chat, Dialogues 

Table 4. Supported Knowledge Maturing Activities 

 

3.3.3 Process dimension  

Knowledge evolving and developing along the process dimension has some unique characteristics. The 

most prominent one is the differentiation between process knowledge (about the processes) and process-

related knowledge (supporting the understanding and development of process knowledge).  Tools/systems 

supporting knowledge migration along the process dimension, therefore, have to be inspected under the 

scope of both types of knowledge.  

Again, projecting onto the common multi-phase knowledge maturing model, we concretise technical 

features and characteristics in between and within individual phases. By doing so, we are able to 

understanding the dynamics of process knowledge and how it interacts with enterprise artefacts. In the 

following of this section, we will study the transition indicators that can signal the process knowledge 

maturity and present examples whenever appropriate. Transition indicators, even though have a different 

focus from the general Knowledge Maturing Indicators (KMIs), provide concrete functional support to 

the latter and thus are perfectly aligned with the latter (see Appendix for detailed mappings between 

transition indicators and KMIs).  

3.3.3.1 Phase Ia. Expressing Ideas 

At this phase the initial solutions are proposed. Possible connections with other artefacts are established 

as supporting evidence for achieving the given tasks. However, knowledge is mainly restricted to 

personal space without being widely broadcasted. Knowledge enters this phase when one formally creates 

a task (template) or when one downloads a technical support ticket (as shown in Figure 19). Such 

functionalities are supported by the Task Management knowledge maturing functional Building Block. 

While one tries to achieve the task or solve the problems recorded in the ticket, he/she gradually moves 

towards the end of this phase – the knowledge is gaining its maturity while we accumulate understanding 

of the task (as shown in Figure 20), again through the Task Management Building Block. The process of 

performing a task is tantamount to the formulating the process knowledge and accumulating the process-

related knowledge. Therefore, we say that one reaches the end of Phase Ia and is ready to move to the 

next phase, if and only if he/she has successfully carried out the task or collected enough information to 

help executing similar tasks.  

For example, when given a student application that has not been dealt with before, one proceeds with 

his/her own judgement, attaching materials that he or she deems useful, creating a problem together with 

possible solutions, and initiating contacts that he or she considers as experts on certain issues. His or her 

preferences only become formulated as tangible artefacts when the task is accomplished and the actions 

documented.  
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Figure 19. Creating a new task 

 

Figure 20. Attaching resources to accomplish the task 

 

3.3.3.2 Phase Ib. Appropriating Ideas 

Expressed ideas are in ―raw‖ status and then subject to multiple iteration of refinement. Inspected with 

respect to process knowledge, this means that the accomplished tasks and artefacts used to support the 

task execution are repetitively examined by being reused to solve largely similar tasks. Every time, reuse 

occurs, the process suggested and the correlations among process related artefacts are refined and 



   

 

―appropriated‖.  At this stage the knowledge is still rather personal – reuse is restricted to the owner of the 

knowledge or a small group of trusted individuals invited by the owner.  

 

Figure 21. Categorising resources / artefacts 

The appropriating is partially done by classifying the resources used to achieve the task instances. We 

provide support to idea appropriating through the Resource Categorisation Building Block as an integral 

unit of the task pattern management system (as shown in Figure 21). Till now, the abstraction is mainly 

carried out based on personal preferences and is not scrutinised by others. Mistakes, therefore, can occur.  

Ideally, quantitative measures should be regulating how knowledge migrates towards the end of this 

phase, e.g. ―how many times has an artefact been reused?‖, ―how many times has a solution been adopted 

for similar task?‖, etc.  Such numeric values, however, are not easy to estimate and have to be based on 

extensive empirical studies.  Knowledge exits this phase when an individual or a group of individuals 

decides to upload own approaches to shared repositories or abstracts tasks into reusable template.  Tools 

suitable for this phase should alert users when certain statistic threshold is reached. Tools should support 

creation, modification, deletion of process knowledge and visualise such knowledge in terms of for 

example popular business process modelling annotations. Tools should also observe a clear division 

between personal and shared spaces to enhance data privacy and data safety.  

During the idea appropriation, semantic of artefacts may evolve or change. By associating an artefact with 

a task, a semantic interpretation is given to the artefact. Meanwhile, when artefacts are categorised with 

the same abstract service, we can safely assume that they share largely similar meanings. 

In the student recruitment examples (Section 4.5 and 4.6), knowledge is ready to enter the next phase, 

when task patterns are created with concrete resources being replaced by abstractors. Also, such 

knowledge should be made available to others by changing the visibility modifier from ―private‖ to 

―shared‖, or simply by uploading all the resources into a shared repository.  

3.3.3.3 Phase II. Distributing in Communities 

The core action in the phase is to increase the awareness of expressed/appropriated ideas. An idea has to 

be publicised. This can be in the form of uploading to a public/shared repository, saved as a wiki page, 

marked as a stable version on a versioning system (e.g. SVN), distributed in a mailing list, etc. Figure 22 

shows how the publishing action is supported with the Personal Metadata Publication Building Block 

that allows one to decide whether and what information should be shared. Making others aware of the 

existence of a piece of process (related) knowledge does not necessarily mean the ideas are distributed.  
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Reuse is essential. Again, we are seeking clues that signal the ideas are exposed and accepted by others. 

Such signals can take a variety of forms. For example, we can say a task pattern has been distributed in 

the community, when several users have used the task pattern to solve their problems. They may give 

rating to the published task pattern, make personal task adjustment to it, attach new resources to it, or 

formally state a new problem and/or solution. All such actions can be discovered from task pattern use 

log data.  

 

Figure 22. publishing personal knowledge into communities 

Process knowledge and process-related knowledge gain their maturity within the phase when more and 

more people contribute to them by reusing and adapting the task pattern.  While for process knowledge 

this is done by monitoring how many times a task pattern is instantiated, for process-related knowledge 

we can observe whether certain resources are reused in task pattern instances.   

The exit of this phase again relies on quantitative measures that should be based on empirical studies. For 

instance, a threshold can be predefined based on the size of the community, the frequency of artefacts 

been reused and modified, the ratio of frequently reused artefacts to the entire set of artefacts, etc.  

Basically, a tool supporting knowledge distribution in communities should offer a clear and 

straightforward presentation answering one simple question: ―what are the statistics of task pattern and/or 

resources and/or problem/solution statements being used in a given period of time by a given group of 

people?‖ Leveraging such statistics, the ―best practice‖ can emerge from others. This phase is also high 

interactive. Based on statistics and historical data, users should be recommended with useful resources 

that were used by their fellow workers in similar situations (as illustrated in Figure 23). This can help 

them to better understand the meanings and intended use of the attached resources.  Users can feedback to 

the system by rating the resources (leveraging the Rating Building Block) that were recommended to 

them.  The interaction can speed up the emergency of ―best practice‖. Identified ―best practice‖ marks the 

end of this phase.  Subsequently, formalisation takes place.  

 

Figure 23. Information of historical data 



   

 

In the student recruitment example (Section 4.5 and 4.6), we can conclude the task pattern has been 

distributed among all the concerned users, if existing problem and solution pairs have been commented, 

rated, tagged and/or modified by people accessing and reusing the task patterns. We can make similar 

conclusion if resources linked in the task pattern is confirmed by others or labelled by others as useful. 

3.3.3.4 Phase III. Formalising  

Formalising normally suggests a community-wide action being taken explicitly with respect to a piece of 

process or process-related knowledge. Emerged ―best practice‖ will be captured in a formal modelling 

language / paradigm. For example, the process can be represented using standard business process 

modelling languages. The correlation between processes and artefacts can be explicated using computer-

understandable constructs, e.g. XML, RDF, etc. or formal ontologies. Formalisation explicates semantics 

manifested through the strengthened or weakened associations among artefacts. For instance, if an 

artefact has been repetitively associated with apparently irrelevant tasks (and thus processes), it suggested 

the definition of the artefact may fail to reveal its true semantics. 

Again in the student hiring example (Section 4.5 and 4.6), before formalising, task patterns are normally 

consolidated, e.g. insufficiently used resources being removed, abstractors being properly named, similar 

subtask abstractors being merged, problem and solution statements being cleaned up / merged / 

reconciled, and comments / marks / ratings being checked. This implies that the supporting tool should 

facilitate task pattern manipulation and also should enable supervision and monitoring from management 

or process experts. This UI should be different from the one mainly for knowledge workers to monitor 

individual resources. It presents an integrated overview with an analysis of trends and the capability of 

predication (to a certain extent).  Decisions can then be drawn accordingly. Tools like the one shown in 

Figure 24 can analyse historical usage data, extract useful information and display to management / 

process expert in an integrated way. Analysing historical usage data is achieved by invoking the Task 

Monitor knowledge maturing Building Block. In the current implementation, only shallow analysis was 

performed.  

 

Figure 24. Monitoring UI for management users 

Formalisation is very domain and platform dependent. The supporting tools should allow users to select 

the formalisms that they are comfortable with and should align with the organisational policy and 

regulation.  Preferably, the formalisms can be understood by both human users and computers to allow 

seamless integration with other information systems used by the organisation.  

3.3.3.5 Cross-Phases Knowledge Maturing Facilitator 

Along the process dimension, apart from the building block manifested themselves mainly in individual 

phases, there are also knowledge maturing facilitators that drive KM activities across the boundaries of 
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phases. A prominent example is the Resource Assignment. Resource assignment occurs at the very 

beginning when ideas first take shape, during the process appropriating ideas when one tries to connect 

artefacts and collaborators to tasks, and in the later stage when one tries to formalise the process and 

process-related knowledge. Similarly, Rating can be tapped when one tries to appropriating ideas, when 

one needs to increase other people‘s awareness while distributing his/her ideas, and when one formalising 

the knowledge by way of monitoring and analysis.  

3.3.3.6 Process knowledge maturing in Organisations  

The same as how knowledge migrates along other dimensions, when it develops in the process 

dimension, the interaction between personal and organisational aspects manifests.  Projecting on the 

multi-phase knowledge maturing model, it is evident that the process and process-related knowledge 

starts in the personal domain. During the idea expression and appropriation, the knowledge resides in the 

personal domain in the form of task instances attached with instance resources, links, contacts and 

problem/solutions.  Similar instances are gradually refined and abstracted into task pattern with concrete 

resources replaced by abstractors. When task patterns are published or shared, when they are distributed 

into communities, knowledge trespasses the boundaries defining personal domain. At this stage, it is yet 

to reach the organisational level.   

The embryo of organisational knowledge starts to form already at the formalising phase. The reason that 

it is not full-fledged is that the knowledge has not acquired enough awareness from the entire 

organisation. For instance, task pattern becomes stable and is transformed into business processes models 

but is yet to be evaluated in real-life settings; process-related knowledge is captured but yet to be fully 

defined.  

Process knowledge and process related knowledge are undergoing repetitive evaluations within the 

organisation through piloting and ad-hoc training by for instance a working group, a department, or a 

cross department task force first before rolling out.  This will help to further abstract and further de-

personalise the process models. At different stages, newly created process models might be subject to 

reviews by experts and be aligned with organisational policies and regulations. Note that such alignment 

can also become bi-directional in the sense that new findings and correlations can be reflected to improve 

deployed processes and existing artefacts.  This is a process of knowledge departing from personal space 

and merging into the organisational space and a process that personal and organisational knowledge 

emerges.   

Both process and process-related knowledge gains organisational exposure at the ad hoc training phase 

and obtains full acceleration when entering the formal training / institutionalisation phase.  Through 

formal training, a piece of personal knowledge becomes organisational knowledge and will stay in the 

face of employee fluctuation through standardisation.  

3.3.3.7 Supported knowledge maturing activities  

A subset of the knowledge maturing activities (see MATURE Deliverable D1.2 for a complete list) can be 

observed in knowledge maturing along the process dimension. Table 5 shows functionalities through 

which support to knowledge maturing activities is provided.  

 

Knowledge Maturing Activity Functionalities 

Find relevant digital resources Abstract services in task pattern; 
resource recommendation 

Embed information at individual or 
organisational level 

Task; Task pattern  

Keep up-to-date with organisation-related 
knowledge 

Task pattern  

Familiarise oneself with new information Task pattern similarity comparison  



   

 

Reorganise information at individual or 
organisational level 

Abstract services in task pattern 

Reflect on and refine work practice or 
processes 

Resource attachment; monitoring service  

Create and co-develop digital resources Sharing/publishing support of task 
pattern 

Share and release digital resources Sharing/publishing support of task 
pattern 

Restrict access and protect digital resources Separation of personal and shared 
repository 

Assess, verify and rate information Monitoring service 

Table 5. Supported KM Activities (Process Dimension) 

 

3.3.4 People, content, and semantics 

3.3.4.1 Motivation 

Connecting the people and content dimensions is not new regarding the conceptualisation of a personally 

and organisationally oriented learning and maturing environment (LME). A key factor for learning is the 

social context. Paradigms as participative learning, cognitive apprenticeship, and (as key model for 

knowledge maturing) the symbolic interactionism were considered for the model of LMEs, personal as 

well as organisational (cf. D2.1, D3.1). Computer supported social learning needs and requires the ability 

to communicate, collaborate and find advisors, experts or coaches. In general, a LME needs to support 

networking between community members and beyond the communities. Aspects of social learning have 

been introduced in Demonstrator 1, 2 and 3 beforehand.  

Demonstrator 1 allows chatting with community members regarding a specific resource and concentrating 

the debate on a resource-specific topic. These discussions are saved sustainably and can serve as input not 

only for the resource itself but also for newly created ones. Moreover, the search widget allows also 

searching for experts, who are users of the system. However, the link between resources and authors, 

editors or advisors/experts was not available. Thus, it was not possible to find right contact persons for 

different topics, nor was it possible to explore relations between e.g. system users and their expertise, 

which is important to (subjectively) evaluate the quality or reliability of a resource (see also Mature 

deliverables D2.2/D3.2, deliverable D6.2).  

Demonstrator 2 focuses on structured dialogues about resources and entries of the lightweight ontology 

supported by SOBOLEO. Although the concept was well appreciated in the evaluation, a work integrated 

implementation had no connection to the organisational database. Thus, no relation between 

organisational resources or personal resources could be established.  

Demonstrator 3 focuses on People Tagging and the creation of an organisational expertise map 

represented by a lightweight ontology. People are annotated with keywords referring to their knowledge 

or expertise. Moreover, it allows bookmarking and annotating resources. However, it does not provide 

access to an organisational knowledge base nor does it foster the communication about topics. 

In summary, Demonstrator 1 has a strong focus on contents and artefact maturing, where Demonstrator 2 

and 3 have a strong focus on communication, networking and expertise finding and thus sociofact 

maturing and partly cognifact maturing. In order to strengthen and facilitating the connection between 

contents and people, an integrated version of Demonstrator 1 and 3 was developed, which allows the 

Demonstrator 2 concept to become an extension if it is helpful in the certain context. 
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3.3.4.2 Application Scenario 

In the Career Advise domain, personal advisors (PAs) have to continuously extend and improve their 

knowledge. In order to get a better understanding of the labour market, they can leverage the MATURE 

software to search, assess and interpret labour market information. This knowledge is used within 

different guidance settings to inform and guide clients‘ choices and decisions. Moreover, PAs need to 

gain knowledge about sources of information and the information quality. Another important aspect apart 

from individually searching for information is to learn about the practioners‘ social networks. For 

example, a new career advisor relies on her colleagues to find contact persons for any forms of advice. 

Novices need to learn who they can ask regarding a specific topic, e.g. regarding a certain document, web 

page or general question of a job. Knowing about the confidence of documents written by certain 

colleagues or (more general) people enables PAs to assess information quality and viability. In case of 

questions, PAs need also to contact those persons for more information.  

In order to realise the linking and supporting awareness of people and content, an integrated version of 

Demonstrator 1 and Demonstrator 2 has been developed. Demonstrator 1 was improved by providing 

people tagging and collaborative ontology creation. Demonstrator 3 was enabled to make use of 

Demonstrator 1 functionality, especially the access to local resources and maturing services for content 

maturing were required. 

3.3.4.3 Integration Details 

The specific knowledge maturing support will be described along the phase model as in the previous 

sections. This integration description has a focus on knowledge maturing support on the intersection 

between people and content. The integration of people specific modules and content specific modules 

provide a value added, which goes beyond each single instance. Again, there is some functionality, which 

is not phase specific but may support many knowledge maturing phases.  

3.3.4.3.1 Phase Ia: Expressing ideas 

Similar to the situation, when observing the support of the content dimension or people dimension alone, 

―Expressing ideas‖ cannot be specifically supported, as the thoughts are not recorded and brought into the 

system. It could be the case that as mentioned previously, the use of Resource Search can lead to 

developing and expressing new ideas, even though this can hardly be controlled or observed. However, if 

this is the case, user profit from the integration as the new Resource Search Building Block relies on the 

organisational vocabulary and not only returns content artefacts but also persons and relations among 

persons and artefacts. 

 

 

3.3.4.3.2 Phase Ib: Appropriating ideas 

This phase includes the overall process of developing draft resources for personal use, distributing in a 

community, or starting a general debate with colleagues. Thus, it mainly relates to an individual learning 

phase. New information is assessed, integrated with existing knowledge; important content and also 

knowledgeable persons are identified.  

The instantiations Connexions Northumberland and Connexions Kent can benefit from the integration of 

the Ontology Editor, Resource Tagging, People Tagging and Resource Collections. Particularly, the 

connection between people and content could be strengthened, together with the relevance of the jointly 

created, organisational vocabulary. Users can tag local files and also persons based on the same tag-space. 

Tags can be suggested by the system during tagging. Their relations (such as broader and narrower) to 

other tags can be changed in the system. Based on the provided information regarding people and 

contents, PAs can decide either to contact a person or to search for resources created by him/herself, 

while information quality or viability can be assessed. 

  



   

 

 

  

Phase Ib – appropriating 
ideas 

 Resource Collections 
 Resource Tagging 
 People Tagging 
 Ontology Editor 

Table 6. Tool functionality in phase Ib 

 

3.3.4.3.3 Phase II - Distributing in communities  

The knowledge maturing phase of ―distributing ideas in communities‖ is represented by several 

complementary activities of collaboration and reflection. In order to facilitate this process, the 

Discussions Building Block supports peer to share and debate new knowledge and understanding so as to 

progress a certain topic, tag, resource or even (knowledge of) a person. 

Based on the Awareness Provider, Resource Profiling and User Profiling building blocks, the distribution 

of information will be extended to a maximum. The awareness provider can deliver information about 

certain activities users did on content artefacts, e.g. editing, creating, rating or others. The corresponding 

UI components can present this information in real-time. By making a heavy use of the subset of the 

Maturing services described in MATURE Deliverable D4.3, the user profiling and the content profiling 

can provide sophisticated information about certain entities. Users may not only retrieve information 

about main expertise of people, recently provided documents, the associated tags, usage related expertise 

profile, but also learn about quality and rating of contents, relations to authors and editors, or step into 

discussions regarding a resource. This is enabled as the integration of these building blocks provides 

usage information, which is not available separately. Figure 25 shows, how the awareness widget 

provides awareness information to the user. 

 

Figure 25: Awareness widget: A small box is shown in the upper left of the screen in case of new 
events. Also a list of all events can be reviewed. 
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Phase II – Distributing in 
community 

 Awareness Provider 
 Resource Profiling 
 User Profiling 

Table 7. Tool functionality in phase II 

 

3.3.4.3.4 Phase III: Formalising  

Formalisation of knowledge assets is represented by the activities of externalising and restructuring ideas 

and resources so that new knowledge and understanding can be utilised in practice. Information is thereby 

delivered in guidance sessions (one-to-one or group sessions), a talk supported by hand-out, a message to 

a client or colleague, links to existing materials, a course or school presentation, or an information sheet 

shared with colleagues.  

The information provided by the profiling blocks can serve as input for gardening activities, so that users 

may change or re-organise the common vocabulary or restructure certain resources and the associated 

tags. Other indicators for this phase might be the quantity with which resources have been edited, the use 

of templates in certain wiki pages, or the fact that a specific person has edited resource or that a specific 

tag has been used to tag a digital resource/person. 

  

Phase III – Formalising  Ontology Editor 

Table 8. Tool functionality in phase III 

3.3.4.3.5 Phase IV: Institutionalising 

The integration of the content and people dimension supports the learning of others by informal or formal 

teaching activities and exchange with the connection to institutional wiki systems and file repository. 

Documents containing new knowledge are distributed and shared to support learning of others and to 

support learning of document authors. A next step in the maturing process can be that the people expertise 

map developed within the SOBOLEO system is utilised to create formal and measurable definitions of 

competencies. To start, this can be realised by local definitions within a company‘s department or unit 

and usually correlates with the introduction of an explicit and defined HRD process (phase IV2). A 

company-wide definition relates to Phase IV2a and includes core competency definitions and 

prioritisation. A pure HRD topic is therefore extended to strategic company topic. 

 

3.3.4.3.6 Phase V: Standardisation  

The latter phases (IV & V) are clearly more about company processes, where maturing support always 

needs to be anchored to the existing maturing landscape. The maturing activities can be that documents 

become amended and revised and become part of organisational knowledge; they are loaded on local 

organisational intranet or practitioner website, or added to hardcopy information stored at local offices. 

Ratings, discussions and tagging help to identify resources in a standardised status. Those resources 

should be identified, showing the potential of being standardised. The standardised materials can include 

process-instructions, ready-to-use e-learning material, reflecting strategic aims. 

 

3.3.4.3.7 Cross-Phases Knowledge Maturing Facilitator 

The integration of the people and content dimension of course involves other functionality already 

presented in the separated dimensions which were discussed in previous sections, respectively. There are 



   

 

not many cross-phase facilitators that are integration specific. An example could be the usage of a tag 

cloud to start gardening activities while serving as input for searching for contents or people. 

 

3.3.4.4 Personal and Organisational Perspectives 

Again, it is not possible to distinguish between the personal and organisational perspective on the 

integrated user interface level. It is an individual functionality or a set of those behind the UI that support 

the one perspective or the other. The tag cloud for example serves as input for searching resources 

(personal) and also provides the option to start a gardening activity (organisational).  

Regarding the given career advisor scenario, the personal perspective is pretty easily described as those 

functionalities that give access to information and provide the management of a private knowledge space 

for example via Resource Collections or private tagging. Knowledge Workers search for information, use 

a tag cloud, save new bookmarks or resources to a private space and more.  

The organisational perspective should be divided into two different foci.  

 Collaborative work: The system fosters organisational knowledge maturing by providing access 

to people and their associated expertise in order to facilitate the interaction. Users may also 

discuss about a resource, tag or rate and assess resources. They form the organisational 

vocabulary and the common knowledge base. 

 Guidance support: Guidance is supported by the awareness functionality that the system 

provides. Users may subscribe to any type of changes of resources or be informed about new 

collections to react on important events. Furthermore, a user profiling and a resource profiling are 

available. The latter shows if a resource shall be improved in readability while the former, which 

fields of expertise users have. By making users aware of important maturing indicators, the 

organisational guidance is fostered. 

 

3.3.4.5 Knowledge Maturing Activities 

The integrated instantiations may support a subset of empirically found knowledge maturing activities as 

depicted in Table 9. 

 

Knowledge Maturing Activity Widget / Component 

Find relevant digital resources Resource Search, TagCloud, Resource 
Collection  

Embed information at individual or 
organisational level 

Resource Collection, Ontology Editor 

Keep up-to-date with organisation-related 
knowledge 

Awareness Provider 

Familiarise oneself with new information Resource Collection  

Reorganise information at individual or 
organisational level 

Resource Collection, Ontology Editor, 
(Resource Tagging) 

Create and co-develop digital resources Discussion Assistant, Wiki-Integration 

Share and release digital resources Resource Collection, Resource Tagging 

Find people with particular knowledge or 
expertise 

Resource Search 

Communicate with people Discussion Assistant 

Assess, verify and rate information Resource Rating, Discussion Assistant 
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Table 9. Knowledge Maturing Activities supported by the Demonstrator 1&3 Integration 

 

3.3.4.6 Evaluation Plans 

The integrated configuration of the software as presented the previous subsection will be deployed at 

different application partners slightly differently (taking into account the AP context). The following high 

level research questions and hypotheses are the target of the summative evaluation: 

Do the integrated building blocks support knowledge maturing with the Connexions Kent instantiation in 

different phases?  

In order to receive valuable results, the users will receive a pre-questionnaire with questions regarding 

general information such as computer literacy, age, gender, usual computer programs used, etc. At the 

end of the evaluation period, an extensive qualitative interview will be carried out to investigate the 

following hypotheses:  

- Using this instantiation leads to a more effective generation of ideas. 

- Using this instantiation makes it easier for a person to identify emerging knowledge.  

- Using this instantiation leads to a more effective sharing of knowledge.  

- Using this instantiation increases the awareness of activities/topics in other communities (of practice).  

- Using this instantiation leads to a more effective formalisation of knowledge.  

- Using this instantiation increases retaining of existing knowledge 

Qualitative and (if applicable) quantitative content analysis will be applied to analyse the interview data. 

Log Data will be collected and analysed with descriptive statistics to get an impression of how the system 

was actually used by the participants. 

 

Do our maturing services for resources actually do what they are supposed to do? 

Throughout the evaluation period log data is collected. At the end of the evaluation phase, if possible, 5 or 

more end users will be asked to participate in a system replay study where the maturing indicator service 

and the resource quality service will be looked at. The users will be asked to assess specific measures and 

recommendations (‗maturing indicator‘, ‗resource quality‘, ‗user model‘) and to give their feedback on 

the accuracy of these measures and the usefulness of these recommendations. Mainly qualitative data 

collection will be applied. The following hypotheses are to be investigated: 

- The maturing indicator service (for details please refer to WP4 Deliverable D4.3) for textual 

resources helps users identifying ‗mature/immature‘ resources  

- The resource quality service for textual resources helps users identifying resources of ‗high/low 

quality‘  

- The user modelling service correctly identifies the users' actual knowledge with regard to certain 

topics 

For the instantiation at Connexions Northumberland, we will have a two-part evaluation. The first part is 

a general, interview-based study on knowledge maturing in general (similar to the approach in 

Connexions Kent instantiation). It focuses on the general question whether knowledge maturing is 

supported by our instantiation.  

In the second part, we have particular focus on three hypotheses for a more detailed investigation and 

have organised the main research questions around these hypotheses:  

- Using Connexions Northumberland instantiation leads to a more effective sharing/distribution of 

knowledge 

For this hypothesis, we aim at a combination of a questionnaire-based approach and log analysis. We 

differentiate between two different types of knowledge: knowledge about others‘ expertise (―have 

you learnt something about others‘ expertise?‖) and knowledge about how to describe topics and 

expertise (questions around the introduction of new topics and the awareness about them).  



   

 

- Using Connexions Northumberland instantiation leads to an increased exchange/creation/use of 

boundary objects 

For this hypothesis, we also aim at a combination of a questionnaire-based approach and log analysis. 

We want to compare the subjective perception via questionnaires against the results derived from the 

log data.  

- Using people tagging instantiation supports decisions on what knowledge to develop 

This hypothesis is mainly targeted at human resource development representatives and will thus be 

evaluated only with a small set of users. It aims at the guidance aspects of the instantiation, which are 

based on aggregations of user activities to create awareness about trends. For this hypothesis, we also 

want to use a combination of a questionnaire-based approach and log analysis.  

A more detailed description of the summative evaluation is provided in deliverable D6.3. 

3.3.5 Processes, people, and semantics 

3.3.5.1 Motivation 

In general, the rationale for integrating the people/semantics and the process dimension is three-fold:  

 Learning and maturing knowledge about people and semantics is much more efficient when it is 

tied to business processes, i.e. when it happens during work and within the context of a task. 

People will be more motivated to tag others and their tags will be richer and more accurate when 

the tagging happens during the execution of their daily work, with limited additional effort. In 

addition, support via automatic tag recommendations is more effective if the (work) context of 

the tagging action is known – e.g. when adding a new collaborator C to a task, recommendations 

can be based on the analysis of all other attachments present in the task and there is a good 

chance that the existing attachments share some characteristics with C that can be leveraged. 

 Knowledge about people and their expertise is an important piece of functional process-related 

knowledge. It is a prerequisite for successful performance of many tasks. Knowing the right 

people to ask can often make the difference between failure and success. 

 When considering the dimension of semantics, there is the challenge of building up a commonly 

agreed, organisation-wide vocabulary for describing people‘s interests and expertise. Process-

related knowledge can be of help: assuming that collaborator categories are built by defining 

abstractor services in task patterns, it may be possible to infer hierarchical semantic relations 

between tags assigned to collaborators and tags or terms used to describe an abstractor service. 

For example, consider an abstractor service named ―language experts‖. If a person assigned to 

this abstractor is tagged with ―Chinese native speaker‖, we may deduce that this tag is a sub-

concept of ―language expert‖. 

Since, as observed above, knowledge about people is required and acquired during the execution of tasks, 

the integration of the people and processes dimensions must start from the process side. What we wish to 

achieve is a) supporting the identification of suitable collaborators in a task by exploiting the 

collaboratively constructed knowledge about people / semantics and b) guiding the construction of such 

knowledge by exploiting the work context in which the respective persons are involved as collaborators. 

In the concrete situation of the MATURE project, where Demonstrator 3 represents the people/semantics 

dimension and Demonstrator 4 represents the process dimension, this means that Demonstrator 4 will be 

enhanced by a more sophisticated means of identifying the right persons for collaboration, as well as by 

the guidance mechanisms that support users in tagging collaborators of their tasks in a work context.  

 

3.3.5.2 Application scenario 

Our integration efforts were concretised by the process of transferring research results into production 

groups and business units that is described below in Section 4.5. 
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This process is intensive in networking and require extensive knowledge about people‘s roles, interests 

and expertise – it is absolutely essential to find the right people to talk to and it is very difficult to do so, 

given the size of the company with around 50,000 employees. In addition, it is a rather low-volume 

process, meaning that it is comparatively rarely executed. On the one hand, this means that it is important 

to re-use the experience of others: since researchers do not have the chance to deepen their knowledge 

about the potential contact beyond the scope of their every-day work, it is crucial to make efficient use of 

past experience when the situation does arise. On the other hand, it means that it is rather hard to gather 

sufficient real data for evaluation (see evaluation section below).  

Besides the obvious need of collaboratively maturing the (functional) knowledge about people, the 

maturing of semantic knowledge is also an important goal in this process: if we assume that persons are 

only tagged in the context of this process, then the resulting vocabulary, its structure and the use 

frequency of its concepts will reflect a common understanding of the relative importance of certain topics 

of the transfer scenario in general. 

 

3.3.5.3 Integration details 

As in the previous sections, the details of the planned or implemented integrating features will be 

described along the phases of the knowledge maturing model. The knowledge that is being matured in 

this case is mainly knowledge about people‘s expertise – we assume the process knowledge to be rather 

well established and therefore almost static in this scenario. However, the knowledge about the context 

established by the process is essential to improve the maturing of people-related knowledge. 

Roughly speaking, the relation between the goals mentioned above and the phases of maturing knowledge 

about people‘s interests/expertise in a process context is as follows:  

- The first goal: better support for the identification of suitable collaborators in a task. This is 

related to the phase of expressing and appropriating ideas. When searching for collaborators in a 

task, users express their own ideas of the criteria for such collaborators and when adding a person 

to the task, they appropriate knowledge about people‘s expertise. 

- The second goal: guiding the construction of such knowledge by exploiting the work context. 

This is related to the phase of distributing to communities. When performing the people tagging 

within the task context, users distribute their (newly acquired) knowledge about people‘s 

interests/expertise to the community.  

- Finally, when users tag a person and detect inconsistencies in the tagging vocabulary, they will be 

guided towards performing gardening activities. This is related to the knowledge maturing phase 

of formalisation. 

In the following, we will describe in detail how the activities within and the transition between these 

phases is supported by the new integrated version of Demonstrator 4. 

3.3.5.3.1 Phase Ia: Expressing ideas 

When starting to identify relevant collaborators for a task (e.g. in the context of the ―idea transfer 

process‖ above), users will need to somehow express their idea about the criteria that a good collaborator 

should meet. We assume that these criteria are expressed via a search query. In the integrated tool of 

Demonstrator 3 and Demonstrator 4, there are two ways in which users are supported in expressing ideas 

about criteria, i.e. in constructing an optimal search query: 

 Advanced collaborator search: within the context of a task in KISSmir, the pre-existing search 

functionality allows users to query the local database of persons via substrings of tags and person 

names. Besides extending this search to the remote SOBOLEO database (using Demonstrator 3 

web services), the new search functionality includes a mechanism to refine queries, e.g. by query 

expansion. That is when users type a string in the search box, the tag concepts presented to them 

will be narrowed down to those that contain the search string. By right-clicking on a concept, the 

user will see synonyms and other related concepts and may choose to add these to the query. 

Figure 26 shows the search for ―BP‖ – which is matched by the concept of ―Netweaver BPM‖. 

The context menu suggests some query refinements based on synonyms (―Galaxy‖) and other 



   

 

related terms (―business process management‖, ―business process modelling‖). In this way, users 

are supported in expressing search criteria and adapting their queries to the existing vocabulary. 

 

Figure 26. Advanced collaborator search in demonstrator 4. 

 

 Dynamic abstractor services: in the old version of Demonstrator 4, abstractor services–as part of 

task patterns – collect static sets of resources that belong to a certain category. For the process 

described above, a relevant group of people might be persons responsible for business 

development. At SAP, the fact that a person is responsible for business development can be 

extracted from the company address book, which makes it easy to add persons to the business 

development abstractor automatically. The new KISSmir allows constructing dynamic abstractor 

services that combine persons‘ roles with interests and expertise by adding a search box to the 

abstractor as depicted in Figure 27. There, the business development abstractor is a dynamic 

service that the user can query for business development persons with certain expertise, such as 

―healthcare‖. 

 

 

Figure 27. Dynamic abstractor services in Demonstrator 3&4 Integration 
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Phase Ia – expressing ideas 
 Advanced collaborator search  

o Search using SOBOLEO tags 
o Recommendations for query expansion 

 Dynamic abstractor services  

Table 10. Tool functionality in phase Ia 

 

3.3.5.3.2 Phase Ib: Appropriating ideas 

The actual retrieval of relevant persons, given a user-defined query, results in suggestions that are made 

available directly within the task context, i.e. in the ―add collaborator‖ dialogue or the abstractor service, 

where it is possible to add persons directly to a task without any further effort (cf. Figure 28 and Figure 

29). Thus, appropriating the knowledge of who are relevant for which task context becomes easy. 

  

Phase Ib – appropriating 
ideas 

 Add collaborator functionalities 

o From advanced collaborator search 
o From abstractor context menu 

Table 11. Tool support in phase Ib 

 

3.3.5.3.3 Phase II: Distributing in communities 

Now we turn to the goal of guiding the collaborative construction of knowledge about persons‘ 

interests/expertise by making such knowledge, acquired during the execution of tasks, explicit and 

publicly available. More precisely, we wish to guide users towards tagging collaborators of their tasks. In 

order to keep the effort of such tagging as small as possible, we chose to trigger it only when a task is 

completed: by then, the users – having collaborated with the respective persons in the task – should have 

gained sufficient understanding of their collaborators‘ interests/expertise. As is shown in Figure 28, on 

completion of certain tasks (e.g. the ones belonging to the transfer process in Figure 31), a dialogue is 

displayed to the users allowing them to see the tags already assigned to their collaborators, to spot any 

gaps immediately (red font) and to proceed to the tagging. In Figure 29, we can see how this tagging is 

supported: in the lower left region of the dialogue, the system displays tag recommendations, as extracted 

from the task context, e.g. from attached document resources or notes/descriptions. Green tags are ones 

that are already available in the remote SOBOLEO database, whereas blue ones are new. This shows how 

analysis of the task context can support automatic tag recommendation and thus ease the task of people 

tagging for end users. 

 

Figure 28. Dialogue for people tagging displayed at task completion 



   

 

 

  

Phase II – distributing in 
communities 

 Task completion dialogue 
o Highlight collaborators for which no tags are 

available 

 Manage tags dialogue 
o Recommend tags out of task context 

 Show existing vs. new concepts 

Table 12. Tool support in phase II 

 

3.3.5.3.4 Phase III: Formalising 

 

Figure 29. Dialogue for managing tags of a resource in demonstrator 4 

 

Since users can create concepts freely when tagging others, the tagging vocabulary will grow in an 

uncontrolled manner, leading to the common problems with uncontrolled semantics. These problems 

again become evident during work: when searching for collaborators, lack of semantic knowledge results 

in either low recall (no synonyms or e.g. sub-concepts used to refine queries) or low precision (no 

disambiguation possible). Similarly, tag recommendation may be poor when semantic knowledge is not 

available, e.g. the system may recommend tagging a resource with two concepts that are actually 

synonymous. It is, therefore, desirable for the new KISSmir to engage users in ―gardening‖ activities, i.e. 

in formalising the semantic knowledge that underlies the people tagging, whenever necessary – e.g. in the 

case of having obtained unsatisfying results from either search or tag recommendation. It is not foreseen 

that gardening functionalities become available directly in KISSmir. Instead, access points to SOBOLEO 

will be offered in appropriate places such that users who wish to engage in gardening can do so by using 

the SOBOLEO web interface. The reason for this is that explicit gardening activities are rather time-

consuming and are almost always disrupting the normal execution of a task to some extent. Therefore, it 

is rather natural for users to switch to another environment dedicated for such a purpose. An example of 
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access points to SOBOLEO is given in Figure 29. In the area of recommended tags, the concepts that are 

already contained in SOBOLEO (the green ones) have little clickable ―plant‖ icons next to them – which 

will take the user to the SOBOLEO page for editing that concept. 

 

  

Phase III – formalising 
 Access points to SOBOLEO concept editor 

o From Manage tags dialogue, jump directly to 
current concept 

Table 13. Tool support in phase III 

3.3.5.4 Cross-Phases Knowledge Maturing Facilitator 

In the new integrated version of KISSmir, we also find knowledge maturing facilitators that drive KM 

activities across the boundaries of phases. For instance, the possibility for tagging people is ubiquitous in 

the new KISSmir, which supports appropriation of ideas as well as distributing in communities. Another 

global enabler of knowledge maturing is (people) search, which can be found in the task management 

itself as well as in the dynamic abstractor services of task patterns, playing an important role in 

expressing ideas as well as in appropriating them and in distribution and formalisation–e.g. when 

checking for the existence of certain concepts during gardening activities. 

3.3.5.5 Personal and organisational perspectives 

In the given scenario, a rough approximation to the personal, community and organisational perspectives 

onto the integrated KISSmir is as follows: working with KISSmir–and performing people search–

corresponds to the personal perspective. Doing people tagging from within KISSmir corresponds to a 

community perspective, while accessing SOBOLEO for an overview and gardening represents the 

organisational perspective.  

More precisely, the personal perspective is represented by the tasks of a user that are stored in the user‘s 

personal version of KISSmir, including their collaborators, notes and other attached resources. Although 

tag assignments are always shared in the community, users will only see assignments that are relevant to 

their current task and collaborator. 

Using the people tagging functionality in KISSmir (as represented by the ―Manage tags‖ dialogue 

depicted in Figure 29) – including the possible creation of new concepts – corresponds to a community 

perspective. The same applies to the ―Task pattern‖ view in KISSmir where users can contribute their 

process-related knowledge and make it available to the community. 

The organisational perspective is manifested in a) the process model and partly in the task patterns that 

correspond to the process model‘s activities and b) the entire set of concepts and tag assignments that are 

stored in SOBOLEO. Since the process model and the task patterns are very simple in our example 

scenario, the main access point for persons with an organisational or generic goal in mind will be the 

SOBOLEO interface, where, it is possible to quickly gain an overview of the tagging vocabulary (i.e. the 

set of interests/expertise) by invoking the concept browser as well as by browsing through tag 

assignments using the people browser. Changes (e.g. gardening) can be made in the corresponding 

editors. 

3.3.5.6 Knowledge Maturing Activities 

The new KISSmir supports the following subset of knowledge maturing activities: 

 

Knowledge Maturing Activity Tool functionality 

Find relevant digital resources Resource abstractor services in task 
patterns 



   

 

Reflect on and refine work practices or 
processes 

Task and task pattern management 

Create and co-develop digital resources People tagging embedded in task 
patterns 

Share and release digital resources Task patterns, share and publish 
resources in abstractor services 

Find people with particular knowledge or 
expertise 

Collaborator search in “Task Edit” 
dialogue 

Table 14. Knowledge Maturing Activities supported by the new demonstrator 4 

 

 

3.3.5.7 Evaluation plans 

The aim of evaluating the integration of process-related and people/semantics-related knowledge 

maturing functionalities is to gain an understanding of whether business processes can indeed provide a 

valuable context for supporting both search for and tagging of collaborators. 

The low volume of process instances that can be expected from the transfer process (Section 4.5.2.1) 

makes it impossible to derive quantitative evaluation results from a productive use of the new KISSmir. 

Instead, we aim for a lab-style summative evaluation that shall be conducted with a group of researchers 

in SAP Research Centre Karlsruhe or Belfast. 

A possible setup of such an evaluation could be as follows: researchers will be asked to imagine that they 

want to make contact with an Internal Business Unite (IBU) or product group, given a short description of 

a research field. They should assume that they have achieved some interesting research results in that 

field and now want to ―sell‖ their results internally. 

As in the formative evaluation of Demonstrator 4 (phase 2), a long-term use of the software will be 

simulated by setting up consecutive evaluation sessions with researchers and making all information (e.g. 

tag assignments) provided in early sessions available to test participants in the later sessions. Thus, it will 

be possible to compare the quality and speed with which test persons acquire knowledge about relevant 

contacts between early and later sessions. 

More precisely, the hypotheses on which this evaluation strand will focus are as follows: 

- Using the new KISSmir system leads to a more effective sharing of knowledge. This can be tested 

by observing if researchers in later sessions have easier access to knowledge about people‘s 

interests than in early sessions. This can be supported by a questionnaire that aims to find out 

exactly how such information is distributed currently. 

- Using the new KISSmir system reduces time to proficiency. This can be tested by verifying that 

researchers in later sessions can more easily identify the right collaborators by drawing on what 

the community (i.e. researchers in previous sessions) has brought in. 

Apart from questionnaire, another benchmark that can be envisioned is expert judgment: this could come 

from one or two experienced employees who are responsible for business development in SAP Research 

and have a good overview of the research field in question. 

3.4 Supporting knowledge maturing across community boundaries 

3.4.1 Background to TEBOs 

One particularly fruitful way of thinking about skills development at work is to look at the boundaries 

between different communities of employees within a workplace and the artefacts (documents, graphs, 

computer software) that are used to communicate between communities (Kent et al., 2007). Following the 

analysis of Bowker & Star (1999), ―boundary objects‖ are ―objects that both inhabit several communities 
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of practice and satisfy the informational requirements of each of them‖, thus making possible productive 

communication and ―boundary crossing‖ of knowledge. In an earlier project on knowledge maturing and 

organisational performance (including in career guidance) we developed an approach to learning based on 

the design of symbolic boundary objects which were intended to act as a facilitator of communication 

across community boundaries, between teams and specialists or experts. Effective learning could follow 

from engagement in authentic activities that embedded models which were made more visible and 

manipulable through interactive software tools. In bringing the idea of boundary objects to the present 

research, we realised that a sub-set of general boundary objects could be ‗TEBOs‘ (technology-enhanced 

boundary objects), providing software based individual and organisational learning resources. 

This approach makes use of the notions of boundary object and boundary crossing. The ideas of 

boundary crossing and tool mediation (Tuomi-Gröhn & Engeström, 2003; Kaptelinin & Miettinen 2005) 

and situated learning with a close alignment to the importance of a focus upon practice (Brown et al., 

1989; Hall, 1996) informed considerations of the role of technologically-enhanced boundary objects in 

knowledge maturing processes in different contexts. One specific concern is to make visible the 

epistemological role of symbolic boundary objects in situations in which people from different 

communities use common artefacts in communication. A fruitful approach to choosing ways to develop 

particular boundary objects is to focus on what Onstenk (1997) defines as core problems: the problems 

and dilemmas that are central to the practice of an occupation that have significance both for individual 

and organisational performance — in this case the problems associated with providing advice relevant for 

career planning. One method this development project used was therefore to engage in a dialogue with 

careers guidance practitioners about common scenarios involving Labour Market Information (LMI) 

which could inform the development of prototype technologically-enhanced boundary objects (TEBOs). 

The development of the learning resources was therefore informed by a consideration of the following 

issues: 

 

 Importance of developing methods and strategies for co-design with users. 

 Need for conceptual tools to help people understand the models and ideas which are part of LMI.  

 Need for a more open pedagogy (than is typical of much existing technology-enhanced learning, 

and existing workplace training practice).  

 A system in which boundary objects are configurable by end-users. (practitioners) and by 

guidance trainers to be used in multiple ways 

 Need to build an understanding of how TEBOs may be used in ways that have utility for the 

employing organisation (in terms of efficiency savings), are empowering for practitioners, and 

ultimately for clients too. 

These concerns could be coupled with another set of issues concerning appropriate personal skill 

development: 

 Need for time for people to interact, reflect, use concepts etc.  

 Trying to reach a stage where practitioners have justifiable confidence in the claims they make 

and can exercise judgement about the value of information when faced with unfamiliar LMI. 

 Choosing between a range of possible use-contexts.  

 Deciding how to employ support from communication and discussion tools.  

 Developing and transmitting Labour Market intelligence – importance of communicating to 

others.  

 Pre-configuring certain ways of thinking through use of scenarios; discussions can point into and 

lead from scenarios. 

 

The above sets of issues provided a clear steer to the type of investigations that would be needed to 

investigate how TEBOs might be used to support the learning and development of careers guidance 

practitioners. There are also broader questions about the overall design of the learning system (OLME) 

and how users might interact with the system in practice. 

 



   

 

3.4.2 The use of LMI for Careers Guidance and Boundaries between Communities of 
Practice 

The importance of Labour Market Information (LMI) in Careers Advice, Information and Guidance has 

been recognized by the EU in its New Skills, New Jobs strategy. LMI is crucial for effective career 

decision-making because it can help young people in planning future careers or those planning a change 

in career in selecting training new careers pathways. LMI is also critical for professionals in supporting 

other stakeholders in education (like careers coordinators in schools) and training planners and providers 

in determining future skills training provision. LMI is collected by a variety of different organizations and 

agencies in Europe including government and regional statistical agencies, industry sector bodies and 

private organisations. Each collects data for different purposes. Some of these data are made available in 

a standardized form through Eurostat. However access is uneven. Furthermore the format of the data is 

seldom usable for careers guidance, and there are few tools to enable its use by advisors or job seekers. 

This is especially an issue at a time of financial pressures on training courses when potential participants 

will wish to know of the potential benefits of investing in training. It is also often difficult to access 

potential training opportunities with the lack of data linking potential careers to training places. 

The use of LMI, therefore, lays at the boundaries between a number of communities (and emerging 

communities of practice).  

The practice of careers professionals is related to the provision of careers guidance to clients, such as 

young people, those returning to the labour market, unemployed people and those seeking a change in 

careers, amongst others. 

LMI is predominantly collected by statisticians working for governmental or non-governmental 

organisations and agencies. Their practice relates to the collection, compiling, curating and interpretation 

of data. Data are not collected primarily for providing careers guidance, but for economic and social 

forecasting and policy advice. 

The forms of artefacts used in these different practices vary considerably, with data being released in data 

tables, which make little sense without (re)interpretation and visualisation. Visualisation is an emergent 

specialist practice itself requiring cross disciplinary knowledge and a new skills base. Furthermore the use 

of data in careers practice may require the use of statistical and visualisation tools, however basic, which 

are generally outside the skills and practice of careers professionals. 

3.4.3 Identifying and specifying TEBOs for Careers Practitioners 

Development work with TEBOs has focused on addressing how individual practitioners interact with the 

learning resources of the envisaged system as a whole, as well as meeting the following challenges:    

 Identify the key set of TEBOs needed to support the learning and development of guidance 

practitioners in understanding LMI;  

 Identify the conceptual challenges in interpreting the output of TEBOs: graphs; labour market 

predictions; charts; employment data; financial models etc.; 

 Identify the appropriate pedagogic scenarios for the use of TEBOs in learning within a 

personalised/adaptive learning system;  

 Support practitioners in visualising, analysing and utilising labour market information in new 

ways in the guidance process they offer to their clients. 

 Identify the connected communicative challenges in identifying the merits and disadvantages of 

different choices according to different personal needs, and communicating personalised advice 

based on LMI.   

The Mature project team has worked with application partners in England, particularly Connexions Kent 

and Careers Northumberland, in undertaking these processes. Data has also been used from the in depth 

study. 
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3.4.3.1 Identify the key set of TEBOs needed to support the learning and development of guidance 

practitioners in understanding LMI 

The In Depth Study identified amongst others the following activities undertaken by Careers Practitioners 

in order to guide or to support guiding: 

 

 providing the most up-to-date and accurate information including information on trends; 

 signposting information on what is and what is not available; 

 giving some explanation of some of the information provided, how to access and use information, 

and a recognition of when more in-depth services may be required by the user; 

 providing support for interpreting any information and taking into account;  

 providing support for personalised information including possible referral to in-depth services; 

 providing support for helping users to use decision making tools; and 

 providing support for meaningful interpretation of Labour Market Information and Intelligence. 

Labour Market Information used in careers guidance comes primarily from two sources – firstly by 

government and non-governmental agencies and services (including, for example, the Office for National 

Statistics and Sector Skills Councils) and secondly from local sources (including newspapers and media 

and work of mouth). 

The key set of TEBOs has been identified in discussions with the Application partners. These are: 

 LMI and employment in different sectors 

 LMI and pay 

 LMI and gender 

 LMI and regions 

 LMI and future trends 

 

 

3.4.3.2 Identify the conceptual challenges in interpreting the output of TEBOs: graphs; labour 

market predictions; charts; employment data; financial models etc. 

The key conceptual challenges have been identified through looking at key problems in interpreting and 

using data in the practice of the careers guidance process. The prototype work has been undertaken 

around the area of LMI and pay. 

LMI and pay can be further broken down into five areas based on practice: 

 How much can a client expect to earn in an occupation? 

 How much variation is there in pay in an occupation? 

 How much does this change by age? 

 What are the differences by gender? 

 What are the differences by region? 

 What are the trends in pay in different occupations? 

 

The key conceptual problems are to understand: 

 mean and median pay rates 

 industrial and occupational classification systems 

 quartiles 

 scaling 

 sample sizes and reliability. 

 

 



   

 

3.4.3.3 Identify the appropriate pedagogic scenarios for the use of TEBOs in learning within a 

personalised/adaptive learning system 

Pedagogic scenarios have assumed that practitioners will not necessarily have access to guided face to 

face support in developing their understanding of LMI. There is also an assumption that most 

practitioners will access the TEBO when needed – in other words within the scenario of providing 

guidance advice for a client or group of clients. 

Therefore the TEBO development has been based on web based access to interactive learning and 

productivity tools) with the potential for embedding such tools sets within existing platforms and services 

provided by careers companies or through the Mature project). There is also an understanding that in the 

present financial climate careers services will not pay for access to expensive propriety systems and 

resources. 

The pedagogical process is based on the idea of Vygotsky‘s idea of ‗The Zone of Proximal Development, 

with the TEBO offering scaffolding for careers practitioners as learners. The scaffolding takes place 

through interaction with a series of multi-media based objects including: 

 

 Graphs, diagrams and infographics to present information. 

 Videos and audio to explain information. 

 Simulations to allow for practice around key problems. 

 Tools to allow access to easy representations of LMI. 

 Opportunities to interpret data based on tools and to share with others. 

 

3.4.3.4 Support practitioners in how to visualise, analyse and utilise labour market information in 

new ways in the guidance process they offer to their clients. 

Four stages have been identified in supporting practitioners in visualizing, analyzing and utilising LMI to 

support the guidance process: 

 

a) Accessing data. 

b) Cleaning and editing data. 

c) Visualising data. 

d) Sharing data. 

 

The prototype TEBO work identifies open source, free or commonly available tools to assist practitioners 

in these processes with support through screencast recordings. 

 

3.4.3.5 Identify the connected communicative challenges in identifying the merits and disadvantages 

of different choices according to different personal needs, and communicating personalised 

advice based on LMI  

This stage is the least developed at present but probably has the greatest potential through the use of Open 

and Linked Data.  

Open data refers to the growing movement in many countries for government data and data collected by 

public bodies to be opened for query and reuse. An open data store (data.gov.uk) has been launched in the 

UK with over 5,400 datasets available, from all central government departments and a number of other 

public sector bodies and local authorities. There has also been significant change to the Crown Copyright 

under which most UK government data is licensed with the new Open Government License encouraging 

the use and re-use of data and information. Other European countries are increasingly providing access to 

Open Data. 
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Open and Linked Data offer the potential for linking access to pay data or data around future trends to 

data on training course opportunities or job opportunities and personalizing that data based on location or 

desired occupation. 

To realize their full potential TEBOs and TEBO tools need to be embedded in a wider set of 

communicative tools, allowing not only the sharing of TEBO representations but also discussions. This 

will be achieved through integration with the MATURE project demonstrator tools. The demonstrator 

tools will also allow the linking of data supported through the TEBO with local expertise in the use of 

LMI (though finding people) and the addition of local LMI from more informal sources. 

 

3.4.4 Developing prototype TEBOs 

Prototype work has been undertaken using commonly available software tools and applications. These 

include: 

 

 Interface tools to the UK NOMIS data store
3
 

 Spreadsheets for cleaning and editing data 

 Google gadgets
4
, Google Fusion tables

5
 and Google Public Data Explorer

6
 for visualising data. 

(Both Gadgets and Fusion tables provide a web interface. The Public Data Explorer provides a 

rich interface but requires advanced knowledge of XML to input data.  

 The use of the Google Vis API
7
 may provide enhanced viewing of data within gadgets and 

Fusion Charts). This allows different data sets to be queried and visualised. 

There has also been some work undertaken using Forio
8
 for developing simulations and Tableau

9
 for 

visualising data although it should be noted the latter is a proprietary application. There are a number of 

powerful open source visualisation applications being developed such as Processing
10

 and Gelphi
11

 but 

they are not simple to use. 

Prototype work has been undertaken on Open and Linked Data using an API to the NOMIS data store 

allowing local Job Centre vacancies to be graphically displayed on a map through widgets. 

3.4.5 TEBOs in the Knowledge Maturing process and transition indicators 

The TEBO supports all stages of the knowledge maturing process. Through exploration in expressing 

ideas practitioners are able to appropriate ideas (drawn from data representation) and distribute such ideas 

within communities through a process of formalization (through visualisations and further discourse) 

Piloting of the outputs in the implementation of practice leads to the further maturing process and the 

ongoing embedding of institutional practice in the use of LMI. 

                                                      

 

3
 https://www.nomisweb.co.uk/Default.asp 

4
 http://docs.google.com/support/bin/answer.py?hl=en&answer=99488 

5
 http://code.google.com/apis/fusiontables/ 

6
 http://www.google.com/publicdata/home 

7
 http://code.google.com/apis/visualization/documentation/using_overview.html 

8
 http://forio.com/ 

9
 http://www.tableausoftware.com/ 

10
 http://processing.org/ 

11
 http://gephi.org/ 



   

 

Knowledge maturing indicators include: 

 

 Accessing data 

 Cleaning and selecting or editing data 

 Visualisation data 

 Sharing data 

 Using data in practice 

Thus the use of the TEBO allows the reinterpretation and re-contextualisation of formal knowledge, in the 

form of Labour Market Information, for use on a different practice Careers guidance. Whilst this practice 

of providing careers guidance is an individual activity through sharing that practice in the use of the LMI 

and through commenting and discourse, the result is both personal knowledge maturing and 

organizational knowledge maturing. 

3.4.6 Conclusions 

The work with the prototype TEBO has shown that it is possible to exploit the rich potential of TEL 

systems to support learning through the visualisation, consolidation, representation and transformation of 

knowledge. The set of BOs and TEBOs to be developed in future should be theoretically-informed, more 

comprehensive and visually compelling in line with previous research. For example, the value of multiple 

representations of information, including dynamic visualisations of data and relationships has been well 

documented, along with a recognition of the importance of a sound underpinning model of the basis for 

conceptual understanding (Ainsworth & Th Loizou, 2003; Hegarty, 2004; Lowe, 2003, 2004; Ploetzner & 

Lowe, 2004; Schnotz, 2002; Chandler, 2004; van Someren et al., 1998; Narayanan & Hegarty, 2002).  

Whilst the set of TEBOs being developed through the MATURE project are related to the practice of the 

community of careers guidance and to individual and organisational learning in that community, the ideas 

and principles and many of the tools being deployed could be transferred for practice in other 

communities and organisations. 

 



64    

4  Instantiations 

4.1 Introduction 

This chapter presents the concrete configurations of the building blocks, implemented at the different 

application partner sites. There are five instantiations, comprising two career advising organisations, 

namely Connexions Northumberland and Connexions Kent, a provider for vocational training 

(Structuralia), SAP and the University of Applied Sciences, Northwestern Switzerland (FHNW). These 

instantiations have different organisational goals and cultures and hence different requirements regarding 

knowledge maturing. Having analysed these requirements during the formative evaluation of 

demonstrators, we have designed configurations of building blocks that fit the needs of the respective 

instantiations.  

From the beginning, Connexions Northumberland required a mechanism to find persons with a particular 

expertise in their organisation. In the formative evaluation, Demonstrator 3 has been delivered and the 

received overall feedback was positive. An additional user requirement was the option to share local 

documents and to rate also external digital resources. Hence, the Resource Rating and Resource 

Collection building blocks have been added to that instantiation. However, their main focus remained on 

the people dimension. Moreover, due to the limitation of their IT landscape, it was necessary to provide a 

light-weight system as it is almost not possible to install new software on their computers on site. Thus, 

similar to the setup of the formative evaluation, the purely web-based and easily maintainable SOBOLEO 

has been deliverable to Connexions Northumberland.  

Connexions Kent requires a better support for content maturing. During formative evaluation, it turned 

out that especially vocabulary gardening and semantics were not very sophisticated and usable to them. 

Thus we decided to integrate the ontology editor to their instantiation. Moreover, due to the problem of 

finding the right information from the right source and after the positive feedback from Connexions 

Northumberland, People Tagging has been introduced. Fortunately, their IT infrastructure is more open 

and thus it is easier to install and maintain software locally on the PAs' work machines. Hence, as already 

done in the formative evaluation, we could implement a more heavy-weight widget based approach, 

which provides more opportunities regarding their content-related requirements. Apart from these aspects, 

process support has been discussed during the first development phases and the formative evaluation, but 

has not been considered particular useful in this instantiation. This is mainly due to two aspects. On the 

one hand, career advisors are working quite individually, each of them having their own group of clients. 

Thus, supporting mainly the early phases of the knowledge maturing model is very promising and should 

be the focus. On the other hand, there are not many rules or constraints for these organisations regarding 

how to deal with artefacts. Hence, an email-based knowledge management has been practiced, and has 

now been a psychological (motivation to learn new) as well as a practical barrier (change costs time). As 

main basics are missing and the overall organisational culture is not strictly top-down oriented, an 

introduction of a process management would be neither practical nor acceptable by the employees.  

Structuralia is a provider for vocational training courses. The summative evaluation will be realised with 

a training course, where the software supports the trainees in their learning pathways. This instantiation 

runs exactly the same configuration as the Connexions Kent instantiation. Although we are aware of the 

completely different context, we expect to get deeper insights regarding the knowledge maturing support, 

especially by comparing with the Connexions Kent scenario. Thus the evaluation can benefit from the 

comparable results of both. 

The SAP instantiation and the one at FHNW are similar. Both were chosen as the testbed for process-

related building blocks because in both cases, organisational culture brings with it a wide acceptance of 

the importance of business processes that is not evidently present in the careers advisory organisations in 

UK. In FHNW, the context of a university department specialised in business informatics creates the 

awareness for business processes, which is also present in SAP where many workflow-supported 

processes are already in place. Thus, the contexts of SAP and FHNW instantiations differ mainly in terms 

of the business process models. However, due to the similarity of the chosen scenarios, even the 

respective process models are relatively similar, such that a common conceptualisation of the summative 



   

 

evaluation is possible (cf. D6.3). The process-based approaches deployed in SAP and FHNW have been 

integrated with the people/semantics dimension because knowledge about the right collaborators and their 

expertise is essential in both settings and such integration was requested by end users within the formative 

evaluation. In terms of content-related building blocks, a potential for integration with process knowledge 

has been identified. However, due to the small amount of content actually utilised in both instantiations, 

the integration has not yet been implemented–the benefits would not have been visible on such a small 

scale. 

In summary, there are two groups of quasi-duplication of configurations, namely the Connexions Kent 

and Structuralia as well as the FHNW and SAP. By comparing these instantiations respectively, we can 

observe how the same combinations of building blocks have possibly different effects on knowledge 

maturing in different contexts. On the other hand, the three distinct configurations jointly cover all aspects 

and dimensions of the building blocks. 

 

4.2 Connexions Kent  

4.2.1 Application Domain 

The careers guidance service by Connexions Kent is delivered by specially trained Personal Advisers 

(PAs) who are based in schools, colleges, at special Access Points, and in a range of community settings. 

PAs can help (young) people with all sorts of personal issues, including employment and training. They 

are required to consult personally with individuals (such as pupils or graduates with their parents) on their 

job prospects and advise them on potential careers in the context of the regional labour market situation. 

Though the service offered is not restricted to careers and learning (PAs can consult in issues such as 

jobs, training, housing, money, relationships and health), in this instantiation the focus is on career 

guidance. This is because the knowledge and understanding required for career guidance are both heavily 

context dependent and dynamic. On the one hand, it depends on formal information (such as statistics and 

reports on job opportunities or labour market development in certain employment sectors and regions). 

On the other hand, PAs draw on a considerable amount of informal knowledge developed from their 

experiences with concrete cases. This knowledge-in-use is more or less systematically applied in their job 

and is more or less systematically shared among practitioners. 

4.2.2 Work to be Supported 

4.2.2.1 Scenario 

A PA is recently qualified and new to this region of the country. On one of her first days at work, a young 

girl is referred to her by the careers co-ordinator who is based in the young person‘s school. This 

particular young person is 15 years old (in Year 11 in her school) and does not wish to stay at school to 

undertake any higher level qualifications. She tells the PA that she wants to go into the construction 

industry—to be trained as a plumber and therefore needs help in finding appropriate support and 

information. 

Career guidance support process 

The learning and maturing process as part of the career guidance support starts when either an individual 

request from a student or a request from the school is transmitted to the PA. In order to deliver adequate 

support, the PA has to get familiar with the corresponding area, in our fictional scenario the construction 

industry, e.g. plumbing, wherefore the information space has to be explored to find already available 

information within the organisation and what is missing. First, ideas for guidance materials to hand over 

to the client are generated and explored. In addition, initial answers are found for related questions and 

initial materials are collected. This happens currently by e.g. taking small notes in a word document, 

starting a draft email to the student or a draft version presentation slides, or creating personal collections 

of relevant information. In a next step colleagues might be asked for assistance, emails to students are 

sent to clarify further details; draft documents are discussed with colleagues and/or published in a shared 

information space for later retrieval. As soon as the PA is ready to deliver the results to the audience, 
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documents are finalised and shared as structured collections of relevant material for this case; guidance 

reports can be written and ready to use material (exported collections, presentations, documents) is 

created and distributed in the community. In addition to that, learning material and tutorials for 

distribution within the organisation might be created such that the learning process for other PAs 

confronted with a related case is supported in a more efficient way.  

4.2.3 Current Situation 

The situation at Connexions Kent is that the hierarchy is on the one hand quite well structured and 

responsibilities are delegated. On the other hand, each knowledge worker is self-responsible to manage 

work, information, contacts, relations to organisations and clients. Thus, well established knowledge as 

―knowing who‖, ―knowing what‖ and ―knowing where‖ is the most important qualities. This is 

inadvertently fostered by a missing central system of knowledge exchange; career advisor are dependent 

on the information provided by one department; everything beyond needs to be self-investigated but can 

then become invisible to colleagues again. The most prominent system of knowledge management and 

exchange of experience with colleagues is e-mail. Additionally, budget cut backs force PAs to do more 

work in the same time and thus being more efficient.  

The aim is to support PAs from Connexions Kent in knowledge sharing, communicating and creating up-

to-date, qualitatively high artefacts within their work and learning context. 

 

4.2.3.1 Specific Knowledge Maturing Support 

The aim is to support knowledge workers in sharing their knowledge and experience and to foster 

informal, work-integrated and social learning. The instantiation at Connexions Kent concentrates on the 

needs of personal advisers to deal with rapidly changing information, as for example Labour Market 

Information in the context of career services. On the one hand, it depends on formal information (such as 

statistics and reports on job opportunities or labour market development in certain employment sectors 

and regions). On the other hand, PAs draw on a considerable amount of informal knowledge developed 

from their experiences with concrete cases 

There are several strands of knowledge maturing that we will consider within Connexions Kent: 

 Maturing of textual content (offered through Demonstrator 1) which is the basis for advisors to 

gain new knowledge or update knowledge about a certain topic in order to provide suitable advice 

across geographically dispersed locations. 

 Maturing of the corresponding semantics, for instance the vocabulary, to describe available 

content artefacts. This part of the instantiation is supported by the integration of relevant parts of 

Demonstrator 3, which allows the users of the system to collaboratively generate a lightweight 

(hierarchical) semantic structure that can be used for e.g. search- and annotation purposes. 

 

Figure 30 highlights the relevant parts of the software for each knowledge maturing phase. 

 



   

 

 

Figure 30: How the Connexions Kent instantiation supports Knowledge Maturing. 

 

In addition, Table 14 summarises the way in which knowledge related to the Connexions Kent scenario 

(regarding content and semantic structures) is currently matured. 

 

Phase Knowledge has reached phase when 

Ia – expressing ideas 
 Unstructured, exploratory search activities are started, 

either for colleagues to ask for help or for resources 
containing relevant information. 

 Relevance of results is made; an overview of available 
information is being achieved. 

 Individual notes are taken 

Ib – appropriating ideas 
 Relevant search results stored in individual collections, 

tagged 

 Judgements about relevant information sources are made 
by e.g. individual rating or tagging activities for later 
retrieval 

 Private collections of material have been created and are 
maintained. 

 Discussions about artefacts are uninitiated. 
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II – distributing in 
communities 

 Collections of material are made public 
 Individual notes are refined and made public in wikis 
 Tags are shared, discussed and gardened 
 Individuals are very active around a certain topic, 

contribute to wiki articles and collections 
 Communities around topics are being established, eg. 

Through collaboratively maintaining a collection of 
resources or discussions around artefacts. 

 Activities to be aware and keep informed about topics are 
performed by sharing and subscribing to topics and/ or 
collections of resources 

 Collections are turned into wiki articles or wiki articles are 
created by combining various information sources 

 Wiki articles are created, edited and discussed 

III – formalising  Search for guidelines, templates, standards are performed 
 Specific tags are used to make artefacts visible within the 

community, e.g. purpose tags 'for training' 
 Content and structure of wiki page has been changed 

various times and is becoming stable 
 Resources are assessed many times from a certain person 

indicates that this person as gained 
 A collection contains mainly artefacts of highly rated/good 

quality artefacts 
 A wiki article has been edited very often and now becomes 

stable 

IV – piloting / 
institutionalising 

 A wiki article is prepared for a certain audience and 
exported into a PDF 

 A collection is exported into a PDF 

Table 15: Transition indicators supported by Connexions Kent instantiation. 

 

4.2.4 Configuration of Building Blocks 

 

The Connexions Kent instantiation of MATURE will run a system that mainly consists of a new version 

of Demonstrator 1 integrated with relevant parts of Demonstrator 3. As mentioned in the introduction, the 

system follows a widget based approach. Benefiting from the Sidebar approach and the Widget 

Repository, new and relevant widgets can be added by the PAs themselves. Basically, they can configure 

their own LME based on the building blocks presented in Table 16. 

 

Content Dimension People/Semantic Dimension 

Resource Search People Tagging 

Resource Collection  Aggregated User Profiling 

Resource Rating Ontology Editor 

Resource Tagging  

Discussions Assistant  



   

 

Awareness Provider   

Aggregated Resource Profiling  

Table 16: Building blocks used for Connexions Kent instantiation 

4.3 Structuralia 

4.3.1 Application Domain 

In order to run the demonstrator evaluation, we have chosen a module of an online course on Project 

Management. The course consists of 300 hours. It normally would run for around 7 months and is divided 

into 5 sub-modules. The course will be provided to a group of employees from a large Spanish 

construction engineering company, namely 25 to 35 engineers. Each module consists of a two or three 

day onsite course while most of the learning will be done online. We have chosen one particular module 

of the seven modules of the overall program, which we found is useful to be supported by the software. 

4.3.2 Work to be Supported 

Due to the recent crisis in the construction sector, the volume of civil engineering construction has 

decreased dramatically. Large Spanish companies are opting more to target the international market and 

addressing bigger projects. Even if nowadays there are IT tools from the market that facilitate an efficient 

control over cost and schedules, the reality is that still a big percentage of projects finish late and cost 

more than the initial budgets.  

Given the complexity of the environment, the key to succeed is people. It is vital that not only the project 

teams have the skills in all the different areas (planning, scheduling, controlling cost, etc.) but also project 

managers have the knowledge and skills to manage the team with a unifying objective. 

The objective of the course is to provide the knowledge, the strategic methods, and techniques needed for 

correct project management. The course is based on real case studies. So it will allow the project 

managers to run the projects with reduced costs, a shorter schedule and fewer resources.  

4.3.3 Current Situation 

Students are given the access to an online framework with the following options:  

- Timetable: displays the course content, planned dates of exams and teacher details 

- My Folder: area where students can file their exercises, task and projects 

- Queries: area from where students can send questions to the teacher 

- Discussion: chat room that allows the discussion on subjects 

- News: area displaying the latest news referring to the subject of study 

- FAQ: display the answers to the most frequent questions 

- Participants: display the details of all the students that they are following the course 

In order to improve the learning experience, teachers are encouraged to answer students‘ queries daily 

and to increase the interaction with the students, through the chat room and the organised chats.  Apart 

from the facilities provided by the framework, students also have some onsite lectures. 

Study Material 

The information related to the course is made available through the framework, classified as either related 

to a certain chapter or as a general knowledge. The documentation can be: manuals, software, practical 

cases, legislation related, etc. 

The teachers and the course administrators are the only people allow including the study materials. Before 

being able to insert a document, they should define the title, type, and the author.    
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Interaction 

The virtual learning framework has different tools that enable the interaction between the students and the 

teachers. These are listed as follows: 

1. Student / Teacher 

The students can question the teacher about any doubts that they might have about the course 

content. 

2. Student / Course Administrators 

This tool allows the students to inquire the course administrator about any doubts that they might 

have regarding the access to the framework, study timetable, technical difficulties, etc. 

3. Between students 

Through the email facility, the students can send emails to each other, with the attachment facility 

limited in number and size. 

4. Open  Communications  

a. Chat Room: Any student can start a discussion thread where all the students can share 

their knowledge, ideas and experiences. 

b. Organized chats: the teachers can organize a chat at a certain times, allowing all the 

students who are interested on the theme to meet virtually.  

Exams 

Through the framework, students are provided with exams to test their knowledge. There are two types of 

questions, multiple choice questions and textual questions. The maximum amount of time allowed 

answering each question is provided as well.  

 

4.3.3.1 Specific Knowledge Maturing Support 

The course is offered through a methodology that allows an intense participation and an interchange of 

ideas with other students and with the teachers. It also allows the development of team work on a 

compatible frame with the professional duties of a group with expanded shifts. 

The objective of the evaluation is to exam whether the use of the demonstrators results in a greater 

interaction between teachers and pupils and an overall better learning experience. 

Some features of the software are of particular interest for the evaluation: 

- Resource Tagging: This is very useful for users as they will get further resources and increases the 

value of what was learned on the course. Tagging allows users to find resources quicker when 

searching. 

- Resource Collections: Especially sharing bookmarks with the group is very useful because it allows 

users to exploit or use the resources found by other users who are focused exactly on the same 

learning topics, etc.  

- Resource Search: The search is done using tags and results will be URLs to tagged resources and 

uploaded files. It is the channel from which users can get to the knowledge existing on the group 

quickly.  

- Discussions: Within the course module, interaction and reflection is very important and shall be 

enhanced, through the Discussion Building Block 

- Resource Rating: This rating functionality allows users to understand the quality, by marking 

―trusted‖ knowledge artefacts—as there is a transactional cost when searching for information, 

having resource rating lowers the cost for the users and raises the Return Over Knowledge and ROI 

with respect to the time spent. 

Table 17 depicts the transition indicators supported by the Structuralia instantiation. 

 

 



   

 

Phase Knowledge has reached phase when 

Ia – expressing ideas - Unstructured, exploratory search activities are started.. 
- Individual notes are taken 

Ib – appropriating ideas - Individual tagging and rating is done over the initial 
information available. 

- Private collections of material are been created 

- Discussions are initiated. 

II – distributing in 
communities 

- Private collections are made public 

- Tags are shared, discussed and gardened 

- Discussion about topics are establish 

III - formalising - Content and structure of the information initially 
provided  has been changed and is becoming stable 

- A collection is exported into a PDF 

IV – piloting / 
institutionalising 

- A collection is exported into a PDF, with the aim of 
using it next time the module is taught. 

Table 17: Transition indicators supported by instantiation Structuralia 

 

4.3.4 Configuration of Building Blocks 

The Structuralia instantiation of MATURE will run the integrated system of Demonstrator 1 with the 

relevant parts of Demonstrator 3. As mentioned in the introduction, the system follows a widget based 

approach. Benefiting from the Sidebar approach and the Widget Repository, new and relevant widgets 

can be added by the users themselves. Basically, they can configure their own LME based on the building 

blocks presented in Table 18. 

 

Content Dimension People/Semantic Dimension 

Resource Search People Tagging 

Resource Collection  Aggregated User Profiling 

Resource Rating Ontology Editor 

Resource Tagging  

Discussions Assistant  

Awareness Provider   

Aggregated Resource Profiling  

Table 18: Knowledge maturing activities supported by Structuralia instantiation. 
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4.4 Connexions Northumberland  

4.4.1 Application Domain 

The careers guidance service delivered by Connexions Northumberland is quite similar to Connexions 

Kent (see Section 4.2). PAs help young people aged 13-19 years (and up to age 25 for people with special 

needs)  with decision making about study, jobs and careers by offering impartial information, advice, 

guidance, and personal support. They are based in schools, colleges, and training centres distributed over 

the whole county. The knowledge and expertise required for their daily tasks is heavily context dependent 

and dynamic. The PAs build up a significant amount of expertise through experiencing concrete cases. 

However this knowledge-in-use and particularly knowledge on ―who knows what‖ or ―who has what 

expertise‖ is sparsely shared among the practitioners. Similarly, from the Human Resource development 

perspective, the organisation is lacking sufficient information about needs and the current capabilities of 

PAs, i.e. what knowledge and expertise have they gained throughout handling the concrete cases.  

4.4.2 Work to be Supported 

4.4.2.1 Scenario 

a) Starting with the scenario of where a PA needs to respond to a client query. The PA does not feel 

sufficiently confident to respond adequately. So s/he needs to contact a colleague, who is more 

knowledgeable, for support.  The PA currently goes through his/her personal notes to find the right 

person or calls several colleagues to ask if they can mediate a contact. There is no organisation wide 

information pool on who knows what. After the PA might have found the right person, s/he updates 

his/her personal notes that identify the person to have expertise or interest in a certain topic. 

Occasionally, the PA may also share the newly gained knowledge from this concrete case, e.g. about 

others‘ expertise or collected and produced links and documents, in discussions and conversations 

with his/her colleagues.  

 

b) The Human Resource development manager wants to make a training plan for Connexions 

Northumberland‘s PAs. That means the Human Resource manager needs to know what additional 

skills and competencies are required and missing. Therefore, s/he needs to get an overview on what 

topics and requests the PAs demand to fulfil their daily work, i.e. what type of expertise is 

needed. On the other hand s/he needs to compare these needs with the current capabilities of 

the PAs, i.e. including the informal knowledge and expertise that the PAs gained throughout 

handling the concrete cases, in order to know how much of the requisite expertise already 

exists.  

 

4.4.2.2 Specific Knowledge Maturing Support 

The instantiation at Connexions Northumberland concentrates on the needs of PAs and their competence 

management within the organisation. There are two strands of knowledge maturing within Connexions 

Northumberland: 

 Maturing of knowledge about people‘s interests and expertise across the geographically dispersed 

locations and 

 Maturing of the corresponding semantics, i.e. the vocabulary to describe the 

required/available/desired expertise. 

Both strands are closely interrelated as higher maturity of (collective) knowledge about others‘ expertise 

requires a matured vocabulary to describe it. However, it is important to note that they are not identical. 

We will describe the two strands of knowledge maturing as follows: 

 



   

 

 

 

Above the phase model, the upper line explains how to describe required, available or desired expertise, 

while the lower line shows knowledge about others‘ expertise.  

 Phase Ia: 1) new topics are taken up, e.g. from news; 2) people gain new contacts.  

 Phase Ib: 1) individual ―topics‖ are appropriated, e.g. new topics judged to be interesting / 

important are used as a tag for a person or resource; 2) individual judgments may be appropriated 

explicitly (e.g. through tagging) and implicitly 

 Phase II: 1) topics are distributed and negotiated through the reuse and structuring of tags; 2) 

expertise judgments are shared through the reuse of other people‘s knowledge about individual 

experiences 

 Phase III: 1) reached agreement about the vocabulary results in a shared and structured 

vocabulary for expertise; 2) the agreement about people profiles results in a ―competence map‖ 

 Phase IV2: 1) usually going along with the introduction of an explicit and defined HR 

development process, we formalise a measurable definitions of competencies on a department or 

unit level; 2) there is competence development from an HR development perspective on a 

department or unit level with explicit and defined processes 

 Phase V2a: 1) extending a pure HR development topic to a strategic company topic, there are 

company-wide definitions, including core competency definitions and prioritisation; 2) regarding 

expertise knowledge, we have explicitly defined processes for strategic competence management 

to reach stable core competencies and their instantiations. 

 Phase V2b: for both types of knowledge, at the end, we have competence frameworks based on 

cross-organisational (e.g. sector) standardisation   

 

4.4.3 Current Situation 

Currently, there‘s no technical support of either maturing knowledge about the employees‘ expertise or 

the describing vocabulary. Much of this happens by serendipity, e.g. talking with colleagues or after a 

phone call the PAs take notes of what they have newly learned about their contact. Table 19 summarises 

the way in which knowledge related to expertise or describing vocabulary is currently matured within 

Connexions Northumberland: 
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Phase Knowledge has reached phase 
when 

Knowledge has reached maturity 
or increases in maturity in phase 
when 

Ia – expressing 
ideas 

 new topics are taken up, e.g. 
from news, client requests, team 
meetings 

 people get to know new contacts 

 

Ib – appropriating 
ideas 

 A note has been taken that 
identifies another person to have 
expertise or interest in a certain 
topic 

 

II – distributing in 
communities 

 Based on a question or by 
serendipity, a colleague speaks 
about another colleague with 
expertise or interest in a certain 
topic, e.g. in a f2f meeting, 
team meeting, or phone call 

 Important resources have been put 
on the intranet 

III - formalising   

IV – piloting / 
institutionalising 

  

V - standardising   

Table 19 Knowledge Maturing overview within Connexions Northumberland 

4.4.4 Configuration of Building Blocks 

The Connexions Northumberland instantiation of MATURE will the integration that mainly consists of a 

new version of Demonstrator 3 integrated with relevant parts of Demonstrator 1+2. 

Summarising the current situation at Connexions Northumberland, this instantiation will benefit from a 

configuration comprising the building blocks as listed in Table 20. 

 

Building block Pain point addressed 

People Tagging 
 Collect & share knowledge about people’s expertise 
 Gather new topics to describe expertise 
 Share expertise estimates 
 Distribute and consolidate topics to describe expertise 

People Search 
 Easily find people with particular knowledge or expertise to 

contact 
 Gather requested topics and expertise 

Aggregated Profile 
Provider 

 Share knowledge about people’s expertise 
 Increase awareness for people with similar expertise 



   

 

Organizational 
Expertise Analysis 

 Support aggregated monitoring of requisite and available 
expertise 

Ontology editor 
 Support evolving and gardening of people tagging vocabulary 

Resource Tagging 
 Collect & share web resources and office documents 
 Gather new topics to describe expertise 
 Distribute and consolidate topics from the shared 

vocabulary 

Resource Rating 
 Rate and assess web resources and office documents relevant 

for career guidance 

Resource Search 
 Find relevant web resources and office documents for career 

guidance 

Awareness Provider  Keep up-to-date with newly added or modified topics (from 
the vocabulary), web resources and office documents 

Table 20, Building blocks deployed in Connexions Northumberland instantiation 

 

4.5  SAP  

4.5.1 Application domain 

The instantiation at SAP concentrates on the needs of researchers within the SAP Research department. 

Two scenarios will be considered within the SAP Research: 

 Process knowledge concerning the recruitment of Intern and Bachelor/Master students, and 

 Knowledge about people‘s interests and expertise and corresponding semantics that is needed to 

make contact with other departments in SAP in the process of ―selling‖ research results for 

productisation. 

Both knowledge of people and knowledge of processes are involved in the process of hiring students and 

transferring research results, respectively, which will be described in the following. 

4.5.2 Work to be supported 

4.5.2.1 Student Hiring Process 

The SAP Research offers internships and supervision of bachelor/master theses 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 organiser who takes the 

responsibility for the subsequent steps. If nobody is interested in an application, the HR department sends 

a reply to the applicant. Otherwise a recruitment process starts as shown in Figure 31. 
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Figure 31. Student hiring process 

The process consists of the organisation, preparation and performance of an interview with the student, 

followed by the process of deciding which researcher will eventually hire the student (follow-up). That 

researcher then has to request a contract for the student from HR, providing all necessary data. Finally, 

the student has to be supervised during the time of his/her stay at SAP Research. 

4.5.2.2 Research transfer process 

The ―transfer process‖ is executed when a researcher in SAP Research wishes to ―sell‖ his/her idea to 

―internal customers‖, e.g. an SAP product group or an Internal Business Unit (IBU). 

This occurs in at least two situations: 

a) Early stage of research: the researcher is planning to write a research proposal to acquire public 

funds for some idea. In this case, researchers are required to find at least one IBU or product 

group within SAP who is interested in exploiting the idea of the research proposal in a future 

product. 

b) Transfer stage: in this case, the research outcomes should be turned into a so-called transfer 

project, which consists in a close collaboration between a product group and the researcher(s). 

Quite often, the research outcomes are somewhat different from what was anticipated in the early 

stage (e.g. proposal stage, see above) such that a different target group might need to be found.  

In both cases, the result of searching for and communicating with appropriate product groups should 

be a commitment of the product group – in the first situation, this can be an informal statement 

whereas in the second case the transfer project is defined by a contract that prescribes the 

commitment of both sides, as well as efforts and milestones of the transfer project. Figure 32 depicts 

this – rather simple – process of getting commitment from IBUs. 

 

 

Figure 32. “Transfer process” of finding internal customers for research ideas or results 

4.5.3 Current situation 

4.5.3.1 Student hiring process 

Currently, the student hiring process is not supported by a workflow system. Instead, the team assistants 

at different research centres take care of informing all researchers about incoming applications, collecting 



   

 

interests of researchers in students, and sending contract requests to SAP Global HR. The process itself is 

documented on a page in the SAP Research Wiki that is maintained by the team assistants. The page 

references useful resources in some places that are mostly kept on a file share. Table 21 summarises the 

way in which knowledge related to student hiring is currently maturing within SAP Research. 

 

Phase Knowledge has reached phase 
when 

Knowledge has reached maturity 
or increases in maturity in phase 
when 

Ia – expressing ideas 
 notes have been taken that 

specify a task in student hiring 
(e.g. "prepare interview with 
student X")  

 an email has been sent to a 
colleague, e.g. for discussing 
qualifications of a student  

 n/a 

Ib – appropriating ideas 
 a student has been hired and 

the corresponding notes and 
resources have been gathered 
on a local drive  

 Several students have been hired 
and a local folder structure exists 
that contains resources/notes 
about each case  

 A private form of abstraction has 
been introduced e.g. by 
collecting some generally 
relevant material in a personal 
top-level "students" folder  

II – distributing in 
communities 

 A question concerning student 
hiring has been raised via an 
email to all colleagues or in 
the weekly plenary session of 
the lab  

 (Links to) Resources that are 
important for student hiring 
have been sent around by 
email to a large portion or all 
of the colleagues in the lab  

 Important resources have been 
put on the lab's file share or 
linked from the Research Wiki's 
student hiring page (currently 
mostly done by team assistants) 

 Such resources are being used by 
a majority of researchers in the 
lab 

III - formalising  Resources that have been put 
on the file share have been 
removed or enhanced  

 The Wiki page has experienced 
changes  

 The content and structure of the 
student hiring Wiki page has been 
changed various times and is 
becoming stable 

IV – piloting / ad hoc 
training 

 The process of student hiring 
has been formally described on 
the student hiring Wiki page 
(including links to all relevant 
resources) and this formal 
description has been officially 
approved by management 

 A formal announcement by 
management has been rolled out 
to all colleagues in the lab (via 
email or in weekly plenary) to 
notify of (changes in) the process 

V - formal 
training/institutionalising 
&  standardising 

 n/a  n/a 

Table 21. Transition indicators for maturing of knowledge related to the student hiring process 
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In practice, it happens frequently that exceptional situations, with which the responsible researcher has to 

deal, occur that are not documented on the Wiki page. Most examples of such exceptional situations 

occur in the following steps: 

 

 Contract requests: here, it may turn out that the student does not meet the requirements for the 

requested contract type, with missing information or a work permit issues. 

 The first working days: here, most problems are related with access restrictions to SAP internal 

systems. 

 

Since little of these situations are documented, researchers have to rely on their own or their colleagues‘ 

experience to handle them.  

This means that there is ample room for improving the current maturing process described in Table 21. 

More specifically, besides providing researchers with a workflow that guides them through the hiring 

process, we wish to offer the task management, task search and resource assignment building blocks such 

that researchers can collect and reuse their own experience and resources gathered in previous hiring 

cases. In addition, the resource categorisation and personal metadata publisher building blocks will play 

an important role in order to share such experience with colleagues within a process context. We aim to 

encourage the use of the problem/solution feature to document solutions to the problems encountered (cf. 

the examples above). The task monitoring building block will be employed to support gardening activities 

around e.g. problems, subtasks and solutions and around improvements to the current process model. 

4.5.3.2 Research transfer process 

The central step and biggest challenge in the research transfer process is finding the right people to talk to 

– out of the approximately 50,000 employees of SAP. Currently, information about employees and their 

interests/expertise is kept in various siloed places within SAP: 

- The company address book: each employee is encouraged to enter up to four keywords describing 

his or her responsibilities into the global address book of SAP. 

- The SAP Research Net (SRN): this is a Wiki-like platform where employees in SAP Research 

create profiles of themselves including keywords describing their skills. These keywords must be 

chosen from a controlled vocabulary. Only members of the research department are enlisted in 

SRN, which is rather complete containing information about at least 90% of the researchers. 

- Other networking and collaboration platforms (e.g. ―SAP People‖) some of which are similar to 

Social Networking systems such as LinkedIn. Since the participation is completely voluntary, 

their coverage is rather low. 

Table 22 describes the way in which knowledge related to people‘s interests and expertise is currently 

maturing within SAP Research. 

 

Phase Knowledge has reached phase 
when 

Knowledge has reached 
maturity or increases in 
maturity in phase when 

Ia – expressing 
ideas 

 A note has been taken that 
identifies another person as being 
an expert or being interested in a 
certain topic  

 n/a 

Ib – appropriating 
ideas 

 A contact in the personal address 
book of a user has been created, 
together with keywords describing 
interests/expertise 

 Keywords (or tags) have been 
added to a personal contact in 
the address book.  

II – distributing in 
communities 

 A person has annotated herself with 
keywords in the company address 
book or SAP Research Net (SRN)  

 n/a 



   

 

III - formalising n/a  n/a 

IV – piloting / ad 
hoc training 

n/a n/a 

V - formal training 
/ institutionalising 
&  standardising 

n/a n/a 

Table 22. Transition indicators for maturing of knowledge related to the transfer process 

It is obvious that this way of maturing knowledge does not result in matured (i.e. collaboratively learned) 

organisational knowledge, but rather limited to individual experience. Its realisation of Phase II makes it 

hard to reach any of the later phases because the knowledge is not developed collaboratively and thus 

lacks an agreement process. 

Furthermore, since each employee will create their own profile at some point in time and usually fail to 

update it – because the maintenance of the profile is not part of any work process – these profiles are 

mostly outdated and incomplete. In addition, most systems (e.g. SRN or internal networking platforms) 

do not cover a relevant part of the staff – the company address book is the only place where each SAP 

employee must be present (where profiles are limited to four keywords). Thus, researchers who are within 

a ―transfer process‖ have to rely on personal contacts, working their way along acquaintance chains and 

asking their own contacts who will in turn know other relevant people.  

In order to improve this situation, we aim to provide researchers with the task management building block 

along with some rudimentary workflow support and some initial task patterns in order to establish a work 

context and to guide researchers in the transfer process. This process support will be supplemented by 

(and integrated with) the building blocks that enable researchers to manage and retrieve knowledge about 

people‘s interests and expertise, namely the people tagging and people search building blocks. The 

ontology editor will also be made available such that researchers can update semantic relations between 

concepts when they see the need. 

4.5.4 Configuration of building blocks 

Summarising the current situations at SAP with respect to the student hiring and research transfer 

processes, we find that this instantiation will benefit from a configuration comprising building blocks as 

listed in Table 23. 

Building block Pain point addressed 

Task management / 
resource assignment 

 Collect resources and experience related to the two process 
 Establish a work context for sharing experience 

Task search 
 Retrieve and reuse past (personal) experience 

Resource 
categorisation / 
personal metadata 
publisher 

 Sharing process-related knowledge, e.g. about problems that 
can occur during student hiring  

Task monitor  Support gardening of task patterns (e.g. problem/solution 
statements) 

 Support process mining and process model updates 

People tagging / 
people search 

 Share knowledge about people’s expertise within the 
research transfer process 

 Easily find the right people to transfer research results to 

Ontology editor  Support gardening of the evolving people tagging vocabulary 

Table 23. Building blocks deployed in SAP instantiation 
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4.6 FHNW  

4.6.1 Application domain 

The instantiation at FHNW focuses on the admission process of the Business Information Systems and 

International Management Master Programmes at the University of Applied Sciences Northwestern 

Switzerland. The administrative people (i.e. the secretaries) as well as the deans of the respective program 

are guided through the matriculation process in an agile manner. This means that the matriculation 

process has "[…] to be flexible enough to allow [individual] reactions in specific situations" (Brander 

et.al, 2011). 

4.6.2 Work to be supported 

The matriculation process starts when a person makes an application to participate in the Master 

Programme in either Business Information Systems or International Management. Depending on the 

desired program, one of the two secretaries records the applicant‘s data in Evento
12

, the student 

management system at FHNW. To continue with the rest of the matriculation process, the data also has to 

be collected in the KISSmir system. Figure 33 shows this task as ‗Fill application form‘. In order to foster 

the use of the KISSmir system and simplify the task, the applicant‘s data (already existing in Evento) can 

be automatically imported into KISSmir with the push of one button. Once the data is imported, the 

KISSmir system supports the flexible assessment of applications. The first phase consists of the check-up 

of the documents that the student handed in (‗Check application‘ in Figure 33), which is a so-called 

knowledge-intensive process (KIP) (Witschel et al., 2010). Based on the application data, KISSmir 

decides on a case-by-case basis which of the knowledge-intensive activities (KIAs) (Witschel et al., 

2010), that ‗Check application‘ consists of, should be carried out by the secretary. 

 

Figure 33. Section of the matriculation process at the School of Business (FHNW) 

                                                      

 

12
 https://eventoweb.fhnw.ch/extranet/produktiv/Default.aspx 



   

 

KISSmir supports the KIA for example by suggesting similar historical cases and experts that may be 

helpful in the context of the current case. 

Once the secretary completes the relevant KIAs, the KISSmir system decides whether or not the applicant 

meets the requirements of registering as a master student. Based on the outcome of these activities, the 

applicant is either accepted, rejected or in uncertain cases, the dean of the degree program is asked to 

make an expert-evaluation. KISSmir uses the outcomes of the previously executed, historical KIAs to 

assist this decision. 

 

Table 24. Transition indicators for maturing of knowledge related to the matriculation process 

4.6.3 Current situation 

At the moment, information and work experience is mainly exchanged by the weekly meetings between 

the dean and his or her secretary. These meetings are mainly informal and the applications for the degree 

programme form only one part of the meeting. Other topics, which are discussed in more detail, include 

lectures, schedules, student information e-mails and so on. While both the secretary and the dean make 

notes during the meeting, these minutes are mainly intended for their own use. In other words, the 

Phase Knowledge has reached phase when 
Ia – expressing 
ideas 

 Notes about completing a task have been taken, e.g. record an indication that 
makes a credit report look suspicious 

Ib – appropriating 
ideas 

 An application with characteristics that are not represented by the standard 
case and its outcome is documented by the person that made the decision, e.g. 
applicant with no bachelor’s degree but with an old degree (such as diploma, 
M.A., etc.) (=special case) and its acceptance or rejection (=decision). 

 A list that can be used by oneself to complete a task is created, e.g. record an 
indication that makes a credit report look suspicious 

II – distributing in 
communities 

 Questions that arose during the processing of an application are discussed 
between the deans of the study programme or between the dean and his/her 
secretary.  

 A collection of useful resources (e.g. link to the CRUS-website) are shared 
among the people involved in decisions of the tasks (i.e. the deans and their 
secretaries).  

III - formalising  An application with characteristics that are not represented by the standard 
case (e.g. applicant with no bachelor’s degree but with an old degree) is 
documented together with the dean’s decision and put in a common file 
cabinet for later reference.  

 An application with characteristics that are not represented by the standard 
case (e.g. applicant with no bachelor’s degree but with an old degree) is 
documented together with the dean’s decision and stored in KISSmir 

IV – ad-hoc 
training / 
piloting  

 Documented special cases or lists are enhanced, e.g. by adding examples to a 
list of criterions 

 A document or a resource is defined as applicable for all people dealing with 
the applications for one (1) Master degree programme 

Va – formal 
training / 
institutionalizing 

 The process model and the case descriptions are used as introduction for new 
employees. 

Vb – 
standardising 

 A resource is defined as applicable for all people dealing with the applications 
for all Master degree programmes 

 The process model is adjusted according to the new knowledge, e.g. by adding 
a new task "check credit report for authenticity" to the process model 

 The knowledge e.g. the tasks are written down in a regulation (rules of 
procedure) 
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knowledge about special student applications that is generated during these meetings is mainly locked in 

the form of personal knowledge of the dean and the secretary. 

On the one hand, new employees can only rely on few formal sources (e.g. the master thesis brochure), 

clearly specifying information about details of the application process, such as the calculation of the study 

fee. This is especially unfortunate as there is a large portion of international applicants, which often 

require more information than that contained in the formal sources. Thus, if one of the persons involved 

in the application process leaves her role (e.g. because of sickness or job change), most of the knowledge 

is lost. 

On the other hand, the personal, informal meetings make it also hard to share insights with the dean and 

the secretary of the other degree programme, as they do not participate in each other‘s meetings. This is 

especially unfortunate because different degree programmes have very similar requirements (e.g. 

completion of Bachelor‘s degree) on the applicants. To complicate matters further, the people responsible 

for the different programmes are also physically separated. 

Table 25 shows how phases are – at least partially – supported at the moment. 

Table 25. Current way of working at FHNW w.r.t. Student Matriculation 

4.6.4 Configuration of building blocks 

The above description showed the current way of working at FHNW when it comes to the matriculation 

process. Based on this description and the section about the work to be supported, the FHNW 

instantiation will benefit from a configuration that addresses the building blocks shown in Table 26. 

 

Building block Pain point addressed 

Task management / 
resource assignment 

 Collect resources and experience related to the matriculation 
process 

 Establish a work context for sharing experience 

Task search 
 Retrieve and reuse past (personal) experience 

Resource  Sharing process-related knowledge, e.g. about verifying 

Phase Knowledge has reached phase when 

Ia – expressing 
ideas 

 Personal notes about a specific application 

Ib – appropriating 
ideas 

 Discussing a specific idea or problem during the weekly meeting between the 
dean and the respective secretary 

II – distributing in 
communities 

 Occasional (“accidental”) informal discussions between the deans or the 
secretaries of the two Master Degree Programmes 

III - formalising  An application with characteristics that are not represented by the standard 
case (e.g. applicant with no bachelor’s degree but with an old degree) is 
documented together with the dean’s decision and put in a common file 
cabinet for later reference. 

IV – ad-hoc 
training / 
piloting  

 n/a 

Va – formal 
training / 
institutionalising 

 n/a 

Vb – 
standardising 

 n/a 



   

 

categorisation / 
personal metadata 
publisher 

certificates from a specific country or university 

Task monitor  Support gardening of task patterns (e.g. problem/solution 
statements) 

 Support process mining and process model updates 

People tagging / 
people search 

 Share knowledge about people’s expertise in the context of 
the matriculation process 

Ontology editor  Support gardening of the evolving people tagging vocabulary 

Table 26. Building blocks deployed in FHNW instantiation 
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5  Conclusions 

In the third year of the MATURE project, we have identified several integration opportunities across 

different dimensions along which knowledge matures and across different demonstrators developed in 

Year 2. The integration cases were grounded on concrete use scenarios as detailed in individual 

instantiations (Section 4). More specifically, we investigated the interactions between building blocks 

focused on content knowledge maturing and people knowledge maturing. This is carried out in the Career 

Advisory instantiation (Section 3.3.4). Also, emerged from the use of KISSmir in both FHNW and SAP 

Research, we saw the necessity of combining process knowledge maturing with people knowledge 

maturing (Section 3.3.5). While, not addressed explicitly, semantic knowledge maturing was observable 

across all other knowledge maturing dimensions. It underpins the maturing of content, people and process 

by providing clear and unambiguous understandings of involved artefacts. On the other hand, the further 

development of artefacts along respective dimensions feed back to the maturing of semantic knowledge.  

In practice, our implementation and integration effort was aligned with the Knowledge Maturing Model 

(KMM) by the means of transition indicators. As a more technically oriented measurement, transition 

indicators allow us to anchor functionalities that had been developed in Year 2 and would be developed in 

Year 3 along the phases where knowledge maturing is taken place and is observed. It also served as a 

perfect guideline to the integration of different demonstrators. Mappings between knowledge maturing 

indicators and the transition indicators are detailed in the  Appendix. 

Evaluation of individual demonstrators was furthered while evaluation of the integration efforts was 

gradually unfolded in Year 3. Reports of evaluations are presented in the deliverables from D6.3. 

5.1 Further development 

During the final project year, the activities in Work Package 2 and 3 are two-fold. Firstly, we aim to 

further the integration efforts to study the inter-play of maturing building blocks that have not yet been 

fully explored in Year 3. While Year 3 saw the integration to be mainly driven from the instantiation (i.e. 

the end users‘) perspectives, there are indeed interesting scenarios that did not come out of the immediate 

needs of the end users and thus had been overlooked or postponed in Year 3. For instance, the integration 

between content and process maturing building blocks was not at the top of our implementation and 

development list. This does not exclude the potential that their interaction could spark interesting and 

useful scenarios that can make positive impact on our end users in a non-immediate term, leading to 

knowledge maturing activities that have not been identified so far. For instance, such studies may answer 

questions such as how the documentation is incrementally completed and refined along with the task 

execution (i.e. driven by business processes), how to leverage task know-how for better content 

creation/deletion/modification, and how content maturing can help to detect branches of processes. 

Integration along this direction, however, will not be entirely peeled of the instantiations and is subject to 

further discussions among individual demonstrators.  

Outcomes from other work packages may also open up new development and integration directions in the 

final year.  For instance, results from WP1 may hint the importance of certain functionalities stemmed 

from the in-depth studies. Integration effort in Year 4 will also take into account the outcomes of the 

maturing services developed in WP4 and the underlying infrastructure provided by WP5 (please refer to 

the deliverables from respective work packages for further details). This might lead to reengineer some 

work done in the current integrations.  

5.2 Summative Evaluation  

Summative evaluation is the second focus of both work packages in Year 4 – some evaluation work has 

already started and will continue. At Connexions Kent and Connexions Northumberland, two groups of 

career advisors will use the provided systems. Evaluation results will be gathered by conducting 

interviews and distributing questionnaires. At Structuralia, a similar instantiation to Connexions Kent has 

been chosen for evaluation, which provides the advantage of getting comparable results. Thus, feedback 

mechanisms are also interview and questionnaire based. In the FHNW instantiation, the prototypical 

system will be used in handling student applications. User feedback will be solicited by means of 



   

 

workshop, interview and questionnaire. In SAP Research a similar system has already been deployed for 

helping both technical and administrative staff with intern student recruitment. Similar methods will be 

employed for acquiring feedbacks from the involved. Details of the planed evaluations can be found in 

WP6 Deliverable D6.3.  In all instantiations, we aim at a prolonged productive period so as to collect 

sufficient data stored in system log for analysis. Together with feedback collected through questionnaires, 

we expect to extract prominent improvements to the prototypical systems, at both usability and 

functionality levels.  

As the boundaries between personal and organisational perspectives become more blurry, in the final year 

we expect the WP2 and WP3 teams to work even closer in the development of a coherent LME platform 

supporting knowledge maturing. This will be manifested with further integrations offering a whole raft of 

functionalities that can be applied to both PLME and OLME.  
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7  Appendix 

The Appendix provides a detailed mapping between knowledge maturing indicators and the transition 

indicators along three dimensions (content, people/semantic, and process in respective subsections). The 

enumeration of Knowledge Maturing Indicators is taken from Section 7.5 Knowledge Maturing 

Indicators in Deliverable D1.3 that provides a complete overview. Each table presents four columns. 

―Phase of KMM‖ indicates the stage of Knowledge Maturing Model. The second column details the 

Transition Indicators (TIs) that we have identified (in the context of instantiations). ―Type‖ refers to 

whether the TIs signal the start of the end of a KMM phase or show the increase of maturity within the 

KMM phases. The final column is the corresponding Knowledge Maturing Indicators.  

7.1 Mapping between Knowledge Maturing Indicators and Transition Indicators 
(Content Dimension) 

Phase 
of 
KMM 

Indicator related to Instantiation type KMI  

Ia A document has been uploaded/ added to the knowledge 
base 

in-phase I.3.9 

Ia A new digital resource is added to a private collection in-phase I.3.3, I.3.4, I.3.6, 
I.3.9, I.3.10 

Ia A person is added to a private collection in-phase  

Ia A private collection has been created in-phase  

Ib The organisational vocabulary has been used to start a 
search  (via TagCloud) 

in-phase I.3.3, I.3.9, I.4.6 

Ib A person is selected from a range of persons provided by 
search 

in-phase I.3.3, II.1.4, III.1.3 

Ib A resource is selected from a range of resources provided by 
search 

in-phase I.3.3 

Ib An existing digital resource is added to a private collection transition I.3.3, I.3.4, I.3.10, 
I.4.1, I.4.6 

Ib A resource in a private collection has been renamed in-phase I.2.1.1, I.3.10 

Ib A private collection has been renamed in-phase I.2.1.1, I.3.10 

Ib A resource has been deleted from a private collection in-phase I.2.1.1, I.3.10, I.4.6 

Ib A private/personal collection has been re-structured in-phase I.2.1.1, I.3.10 

Ib A private collection has been removed by the owner in-phase I.2.1.1, I.3.10, I.4.6 

Ib A private tag has been removed from a private collection in-phase I.2.1.1, I.3.10 

Ib A shared tag has been removed from a private collection in-phase I.2.1.1, I.3.10 

Ib 

 

Shared Tags are assigned to a priv. Collection 

 

transition 

 

I.3.10, I.3.9, I.3.6, 
I.3.4, I.3.3 

Ib 

 

Private Tags are assigned to a priv. Collection 

 

transition 

 

I.3.10, I.3.9, I.3.6, 
I.3.4, I.3.3 
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Ib 

 

priv. Tags are assigned to a resource 

 

transition 

 

I.3.10, I.3.9, I.3.6, 
I.3.4, I.3.3 

Ib 

 

Shared Tags are assigned to a resource 

 

transition 

 

I.3.10, I.3.9, I.3.6, 
I.3.4, I.3.3 

Ib 

 

A resource has been associated with additional tags at later 
stage 

 

transition 

 

I.3.10, I.3.9, I.3.6, 
I.3.4, I.3.3 

Ib A user has started a discussion about a collection in-phase I.2.3.3, I.3.6 

Ib A user has started a discussion about a digital resource in-phase I.3.6 

Ib A user has started a discussion about a digital resource in-phase I.2.3.3 

Ib A resource has been rated by a highly reputable person in-phase I.3.9, I.4.2, I.4.6, 
I.4.4 

Ib 

 

A resource has been rated by an individual 

 

in-phase 

 

I.4.4, I.3.9, I.4.2, 
I.4.6 

Ib A private/shared tag has been removed from a resource in-phase I.3.10, I.4.6 

Ib Further resources are added to a private collection in-phase I.2.1.1, I.3.4 

Ib A person creates many new private tags in-phase  

II 

 

A user subscribe a shared collection 

 

in-phase 

 

I.3.4, I.3.9, I.3.6, 
IV.2.2 

II 

 

An existing digital resource is added to a subscribed/shared 
collection 

 

in-phase 

 

I.3.9, I.3.10, I.2.1.1, 
I.2.1.2, I.2.1.3, I.3.6 

II 

 

A resource in a shared/subscribed collection has been 
renamed 

 

in-phase 

 

I.3.9, I.3.10, I.2.1.1, 
I.2.1.2, I.2.1.3, I.3.6 

II 

 

A shared/subscribed collection has been renamed 

 

in-phase 

 

I.3.9, I.3.10, I.2.1.1, 
I.2.1.2, I.2.1.3, I.3.6 

II 

 

A resource has been deleted from a shared/subscribed 
collection 

 

in-phase 

 

I.3.9, I.3.10, I.2.1.1, 
I.2.1.2, I.2.1.3, I.3.6 

II 

 

A shared/subscribed collection has been re-structured 

 

in-phase 

 

I.3.9, I.3.10, I.2.1.1, 
I.2.1.2, I.2.1.3, I.3.6 

II 

 

A shared collection has been removed by the owner 

 

in-phase 

 

I.3.9, I.3.10, I.2.1.1, 
I.2.1.2, I.2.1.3, I.3.6, 
IV.2.2 

II 

 

A shared collection has been created 

 

Transition 

 

I.3.9, I.3.10, I.2.1.1, 
I.2.1.2, I.2.1.3, I.3.6, 
IV.2.2 



   

 

II 

 

A private tag has been removed from a shared collection 

 

in-phase 

 

I.3.9, I.3.10, I.2.1.1, 
I.2.1.2, I.2.1.3, I.3.6, 
IV.2.2, II.1.2 

II 

 

A shared tag has been removed from a shared collection 

 

in-phase 

 

I.3.9, I.3.10, I.2.1.1, 
I.2.1.2, I.2.1.3, I.3.6, 
IV.2.2, II.1.2 

II 

 

A discussion/dialogue about a resource is continued 

 

in-phase 

 

I.2.3.3, II.1.3, I.2.3.3, 
II.1.3 

II 

 

A new resource has been added to a shared collection 

 

transition 

 

I.3.9, I.3.10, I.2.1.1, 
I.2.1.2, I.2.1.3, I.3.6, 
IV.2.2, IV.2.4 

II 

 

A resource has been added to more than one collection by 
different persons 

 

in-phase 

 

I.3.4, I.3.9, I.3.10, 
I.3.6, IV.2.2, I.3.1 

II 

 

A shared collection has been subscribed by a user 

 

in-phase 

 

I.3.1, I.3.9, IV.2.2 

II A shared collection has been unsubscribed by a user in-phase IV.2.2 

II A shared collection is subscribed by many different users in-phase I.3.2 

II A shared collection has been unsubscribed by many 
different users 

in-phase I.3.2 

II A shared collection has been restructured in-phase I.3.10, I.2.1.1 

II A private collection has been made public in-phase  

II User becomes aware of organisational vocabulary in-phase  

II User becomes aware of topic of high interest in-phase  

II User becomes aware of expertise of authors of a resource in-phase  

II User becomes aware of the rating of a resource in-phase  

II User becomes aware of quality of resource in-phase  

II 

 

A private tag has been made public for a certain resource 

 

in-phase 

 

I.3.10, I.3.5, I.3.6, 
I.2.1.1 

II 

 

All tags for a resource have been made public 

 

transition 

 

I.3.10, I.3.5, I.3.6, 
I.2.1.1 

II A wiki page has been created in-phase  

II 

 

A wiki page has been changed by the author 

 

in-phase 

 

I.3.10, I.1.1.1, I.1.1.2 

II 

 

A wiki page has been edited by many people 

 

in-phase 

 

I.3.10, I.3.5, I.1.1.1, 
I.1.1.2, IV.2.2 



90    

II A wiki page has been edited by another person as the owner 

 

in-phase 

 

IV.2.2, I.1.1.1, 
I.1.1.2, I.1.1.3, I.3.1, 
I.3.2, I.2.1.3, I.3.9, 
I.3.10 

II A high rated resource has been opened  in-phase I.3.9 

II A shared tag has been removed from a resource in-phase  

II A rating of a resource has been changed to a higher rating in-phase I.4.4, I.1.2 

II A rating of a resource has been changed to a lower value in-phase I.4.4, I.1.2 

II 

 

A person contributes to many wiki pages related to a 
particular topic 

 

in-phase 

 

II.1.2, II.3.2, II.3.1, 
II.1.5, IV.2.6 

II 

 

A person contributes to many subscribed/shared collections 
related to a particular topic 

 

in-phase 

 

II.1.2, II.3.2, II.3.1, 
II.1.5, IV.2.6 

II 

 

A person creates many wiki articles related to a particular 
topic 

transition 

 

II.1.6, II.3.2, II.3.1, 
II.1.5, IV.2.6 

II 

 

A person creates many new shared tags related to a 
particular topic 

 

transition 

 

II.1.6, II.3.2, II.3.1, 
II.1.5, IV.2.6 

II 

 

A person creates many shared collections related to a 
particular topic 

 

transition 

 

II.3.2, II.3.1, II.1.5, 
IV.2.6, IV.2.5 

III A search by 'standard' tags has been performed 
(purpose/garget group tags) 

in-phase  

III A search for high quality artefacts has been conducted in-phase  

III A search for highly mature artefacts has been conducted in-phase  

III A search for highly rated artefacts has been conducted in-phase  

III 

 

A resource has been tagged with a special tag (eg. 
'ForTraining', 'guideline'- purpose/target group...) 

 

in-phase 

 

I.1.2, I.4.3, I.4.5 

III A collection has been tagged with a special tag in-phase I.1.2, I.4.3, I.4.5 

III A special tag has been removed from a resource/collection in-phase I.1.2, II.1.5 

III A collection is being prepared for export in-phase I.4.3 

III most often subscribed/selected collection in-phase  

III A collection contains mainly resources of high maturity in-phase  

III A collection contains mainly resources of high quality in-phase  

III A collection contains mainly resources of highly rated 
material 

in-phase  



   

 

III A collection has not been changed after intensive activities in-phase  

III A resource has not been changed after intensive editing in-phase I.2.3.7 

III A wiki article has been derived from collected resources in-phase  

III A wiki article has been prepared for a different audience in-phase  

III most often selected resource in-phase  

III most often selected person in-phase  

III 

 

many people subscribe to collections from a certain person in-phase 

 

II.3.1, II.4.1, II.1.4, 
II.1.5 

III many people contribute to collections from a certain person in-phase II.3.1, II.4.1 

III many people contribute to articles from a certain person in-phase II.3.1, II.4.1 

III many people assess articles from a certain person in-phase II.3.1, II.4.1 

III many people assess articles from a certain person in-phase II.1.5 

IV A wiki article has been exported transition I.2.3.8, I.4.1, I.4.3 

IV A Collection has been exported for clients or certain 
purposes 

transition 

 

I.2.3.8, I.4.1, I.4.3 
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7.2 Mapping between Knowledge Maturing Indicators and Transition Indicators 
(People/Semantic Dimension) 

Phase of KMM  Indicator related to Instantiation Type 
Conceptual 
KMI  

Ia 
A search query has been formulated and entered to 
retrieve web resources transition III.1.1 

Ia 
A search query has been formulated and entered to 
retrieve persons transition III.1.1 

Ib A new person has been added transition 
I.4.1, I.4.6, 
I.3.5 

Ib 
New topic tag is created either during annotating web 
resources or persons or during ontology development transition 

I.3.5, I.3.6, 
I.3.9, I.4.1, 
I.4.6 

Ib 
New ideas are expressed/appropriated in dialogues 
which are automatically attached to artefacts transition 

I.2.3.1,  
I.3.5, I.3.6, 
II.1.3  

Ib 
New ideas are expressed/appropriated by bringing in 
new web resources (bookmarking) transition 

I.3.5, I.3.9, 
I.4.1,  I.4.6,  

Ib 
A person is annotated with additional tags at a later 
stage by the same user in-phase 

I.2.1.1, 
I.3.5, I.3.6, 
I.3.9, I.3.10, 
II.4.1,  

Ib A topic tag is reused for annotation by the "inventor" of 
the topic tag 

in-phase I.3.3., I.3.9  

II Users access a newly added person transition I.3.8, I.3.9  

II 
Users access a newly added person and don't delete the 
person transition I.4.1, I.4.6  

II Users access newly annotated persons transition I.3.8, I.3.9 

II 
Users access newly annotated persons and don't delete 
annotation transition I.4.1, I.4.6  

II 
A user accesses his own profile and doesn't delete the 
topic tags newly added by others transition I.4.1 

II 
A user accesses his own profile and deletes  the topic 
tags newly added by others transition I.3.10 

II A person is associated with a topic by a second person transition 
I.3.6, I.3.9, 
I.3.10, I.4.1, 
II.4.1 

II Users access a newly added topic tag transition I.3.8, I.3.9 

II 
Users access a newly added topic tag and don't delete 
the topic tag transition I.4.1, I.4.6 

II 
Users access a newly added topic tag and delete / 
change the topic tag transition I.3.10 

II Users access a newly added web resource transition I.3.8 , I.3.9 

II 
Users access a newly added web resource and don't 
delete the web resource transition I.4.1, I.4.6 



   

 

II 
Users access a newly added web resource and delete 
the web resource transition I.3.10 

II Users access a newly annotated web resource transition I.3.8, I.3.9 

II 
Users access a newly annotated web resource and don't 
delete the annotations transition I.4.1, I.4.6  

II 
Users access a newly annotated web resource and 
delete / change the annotations transition I.3.10  

II Topic tags are reused in the community transition 
I.3.9, I.4.1, 
I.4.6  

II 
Topic tags are further developed towards concepts; e.g. 
name correction, adding synonyms or description transition 

I.1.1.2, 
I.3.10  

II 
A person is (several times) tagged with a certain 
concept in-phase I.1.1.3  

II A person is tagged by many different users in-phase I.2.1.3  

II 
Person (profiles) are widely reused (viewed) by the 
community in-phase I.3.2  

II 
A person is selected from a range of persons provided 
by a search in-phase I.3.3  

II A person is contacted in-phase II.1.4  

II Topic tags are widely reused by the community in-phase I.3.2  

II 
Community collaboratively works on topic tags / 
concepts in-phase I.2.1.3  

II A web resource is tagged by many different users in-phase I.2.1.3  

II 
A web resource widely reused (viewed) by the 
community in-phase I.3.2  

II 
A web resource is tagged with the same concepts like 
other web resources in-phase 

I.3.4 
[Artefacts] 
[Usage] - 
An artefact 
became 
part of a 
collection 
of similar 
artefacts 

II 
A dialog has been read a lot by a specific group of 
people  in-phase I.3.2  

II Topic tags / concepts are discussed in dialogues in-phase I.2.3.3  

II Web resources are discussed in dialogues in-phase I.2.3.3  

III 
A topic tag moved from the "prototypical concept" 
category to a specific place in the ontology transition I.1.1.3  

III Relations are added to the concepts transition I.1.1.2 

III Gardening activities take place transition 
in-phase 

I.2.3.5 
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III 
The whole ontology is edited intensively in a short 
period of time, i.e. gardening activity takes place 

transition 
in-phase 

I.2.3.6  

III 
An ontology element has not been changed for a long 
time after a period of intensive editing 

transition 
in-phase 

I.2.3.4  

III 
A dialogue has not been changed after a period of 
intensive discussion 

transition 
in-phase 

I.2.3.4  

III A person (profile) is often modified and then stable transition   

III  a web resource is often modified and then stable transition   

III 
an annotated persons has been selected more 
frequently than others for a specific topic based on 
usage data 

transition   

III 
an ontology elements (for annotation, for search, for 
exploring) has been selected more frequently than 
others based on usage data 

transition   

III a web resource has been selected more than others transition   

II 
ontology elements are edited after a dialogue has been 
performed in-phase 

I.2.2.1 
[Artefacts] 
[Creation 
context 
and 
editing] - 
An artefact 
has been 
changed as 
the result 
of a 
process 

 independent a person has contributed to a dialogue in-phase II.1.3  

  independent a person tagged many people with a specific topic in-phase   

 independent 
a person tagged many web resources with a specific 
topic in-phase   

 independent a person is tagged with very precise / specific topics in-phase I.1.1.3  

 independent a person uses very precise / specific tags for tagging in-phase   

 independent 
a person made changes to (a specific area of) the 
ontology in-phase   

 independent 
a person made changes to a specific concept in the 
ontology in-phase   

 independent a person search for  web resources on a specific topic in-phase   

 independent a person search for  persons on a specific topic in-phase   

 independent a person viewed web resources on a specific topic in-phase   

 independent a person viewed persons on a specific topic in-phase   

 independent an individual changed its degree of networkedness in-phase IV.2.1  



   

 

 independent  a web resource has a high overall rating in-phase I.4.4  

 independent 
 a person added more new persons or web resources 
than before in-phase IV.2.2 

 independent 
a person added fewer new persons ore web resources 
than before in-phase IV.2.2 

 independent 
a person added / deleted more annotations to persons 
or web resources than before in-phase IV.2.2 

 independent 
a person added / deleted fewer annotations to persons 
or web resources than before in-phase IV.2.2  

 independent 
a person made more changes to the ontology than 
before in-phase IV.2.2  

 independent 
a person made fewer changes to the ontology than 
before in-phase IV.2.2  

 independent A person is tagged in-phase III.1.3  

 independent A user searches for a topic in-phase III.1.1  
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7.3 Mapping between Knowledge Maturing Indicators and Transition Indicators 
(Process Dimension) 

 

Phase of KMM  Indicator related to Instantiation type 
conceptual 
KM Indicator 

Ia Process-related knowledge has reached this phase 
when a search query has been formulated and 
entered to retrieve e.g. resources/collaborators for 
a task 

transition III.1.1 

Ia Process-related knowledge has reached this phase 
when tasks are being created 

transition III.1.4 

Ia Process-related knowledge has reached this phase 
when task resources and occurring problems are 
being recorded 

transition I.2.3.2, I.3.6, 
III.1.4 

Ia A piece of process-related knowledge has reached 
sufficient maturity when a task has been 
completed successfully and /or a task contains 
sufficient information to help executing similar 
tasks 

in-phase I.1.1.3, 
I.1.1.x, 
I.2.2.1, III.1.4 

Ib Process-related knowledge has reached this phase 
when a person has accomplished an individual task 
including resource information and documents 
that describe aspects of the execution 

transition I.2.3.2, III.1.4 

Ib Process-related knowledge increases its maturity 
when used resources become stable and the user 
confirms whether the resources have been useful 
or not 

in-phase I.2.3.4 

Ib A piece of process-related knowledge has reached 
sufficient maturity in this phase when the same 
kind of task has been documented various times 
(i.e. there are several very similar task instances 
describing the same goal) 

in-phase IV.1.2 

Ib A piece of process-related knowledge has reached 
sufficient maturity in this phase when private 
abstraction has been introduced (e.g., 
creation/modification of abstractors or tags) 

in-phase I.1.1.2, I.1.1.3 

II Process-related knowledge has reached this phase 
when a public task pattern has been used by 
several users 

transition I.3.2 

II Process-related knowledge has reached this phase 
when a personal task attachment or subtask is 
being added to an abstractor in a public task 
pattern 

transition III.1.2, I.3.4, 
I.3.6 

II Process-related knowledge has reached this phase 
when a family of personal resources is published as 
an abstractor in a task pattern 

transition I.3.4, I.3.5 

II Process-related knowledge has reached this phase 
when a personal problem statement – with or 
without corresponding solution – is added to a 
public task pattern 

transition I.3.5 



   

 

II Process-related knowledge increases its maturity 
when a task pattern and its abstractors and/or 
problem/solution statements are more widely 
used by everyone 

in-phase I.3.1, I.3.2 

II A piece of process-related knowledge has reached 
sufficient maturity in this phase when - in the 
usage statistics of a task pattern - it is possible to 
see clearly which resources and/or 
problems/solutions are being used most often 
(have become “best practice”) 

in-phase I.3.1, I.3.2, 
IV.1.2, IV.3.1 

III Process-related knowledge has reached this phase 
when task patterns / process models have been 
approved internally after consolidation 
(insufficiently used resources have been removed 
from a task pattern, abstractors of a task pattern 
have been renamed and polished or removed, 
similar subtask abstractors have been merged, 
problem or solution statements have been cleaned 
up / merged, and quality has been checked) 

transition I.1.1.x, 
I.2.3.5, I.4.1, 
IV.1.7, IV.1.8 

III Process-related knowledge increases its maturity 
when - after a longer period of use - fixed relations 
to other task patterns or existing processes 
become visible 

in-phase I.2.3.4, IV.3.1 

IV Process-related knowledge has reached this phase 
when - after an analysis of usage of a task pattern - 
the underlying process model has been adapted, 
e.g. a frequently used subtask abstractor was 
added as a new activity to the model 

transition I.1.1.3, I.4.2, 
I.4.3, IV.1.4, 
IV.1.6 

IV Process-related knowledge has reached this phase 
when task pattern descriptions and/or 
problem/solution statements have been turned 
into a formal document that is being used for 
instruction 

transition I.1.1.3, I.4.2, 
I.4.3 

IV A piece of process-related knowledge has reached 
sufficient maturity in this phase when the changes 
to a process model or formal documents 
mentioned above have been rolled out to a pilot 
group of users and feedback from pilot users has 
shown that the process is feasible 

in-phase I.4.3, I.4.4 

V Process-related knowledge has reached this phase 
when a process model has been rolled out to all 
the people to which it is relevant 

transition I.4.2, I.4.3, 
IV.1.4 

V Process-related knowledge has reached this phase 
when a formal document (with e.g. guidelines on 
process execution) is being used for formal training 
(e.g. introductory workshops for new colleagues) 

transition I.1.1.3, I.4.2, 
I.4.3, IV.1.4, 
IV.1.6 

 

 


