
 1 

Orchestrating collaboration and community technologies for individual and 

organisational learning 

Tobias Ley, Tallinn University 

Kairit Tammets, Tallinn University.  

Stefanie Lindstaedt, Graz University of Technology, Know-Center Graz.  

Keywords: collaboration technologies, workplace practice, individual and organisational 

learning, knowledge-maturing, cross-organisation 

ABSTRACT 

Recent advances in social media offer an abundance of collaboration tools and 

technologies, but mixing and orchestrating these to support learning at the workplace 

remains a major challenge. We introduce three approaches to orchestration of 

technologies to connect individual and organisational learning in the workplace: work-

integrated learning, knowledge-maturing, and learning in cross-organisational settings. 

The approaches are illustrated with a set of collaborative and responsive tools and 

scenarios from three work domains of innovation management consulting, career 

guidance and teachers‘ training. We discuss these in terms of two general strategies of 

orchestration, top-down and bottom-up and conclude with some future trends.  

1. Introduction 

In today’s dynamic business world, it is no longer sufficient to have knowledgeable 

individual workers (Chinowsky & Carrillo, 2007). Rather, individual learning and 

knowledge should be scaled up to the organisational level and aligned with the 

organisational learning processes (Kaschig, Maier, Sandow, Brown, Ley, Magenheim et 
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al, 2012). Organisational learning can be defined as a process through which an 

organisation constructs new knowledge or reconstructs existing knowledge for its value 

creation activities (Huysman, 2000). On the individual level, organisational learning is 

often collaborative and self-regulated (Siadaty, Gašević, Jovanović, Pata, Milikić, 

Holocher-Ertl, et al 2012) or self-directed (Lindstaedt, De Hoog, Aehnelt, 2009), 

requiring an alignment of individual learning goals with learning activities and goals of 

the organisation (Ley, Ulbrich, Scheir, Lindstaedt, Kump, & Albert, 2008; Pata & 

Laanpere, 2008).  

 

A number of collaboration technologies for supporting knowledge construction and 

knowledge sharing activities on the individual and organisational level are available. 

These include email, discussion fora, shared document repositories, audio or video-

conferencing, chat rooms and many more. The recent rise of social media introduced new 

tools and services for knowledge-sharing in organisational settings: wikis, weblogs, 

microblogging services, collaborative publishing and annotating, media sharing and 

social bookmarking. These social technologies have been used for knowledge sharing and 

learning (Boateng, Mbarika & Thomas, 2010; Schneckenberg, 2009), including 

supporting Communities of Practice in organisations (Duncan & Chandler, 2011).  

 

The challenge is how to employ these tools effectively to support knowledge sharing and 

aligning individual learning activities and goals with organisational learning goals. While 

in an educational setting the focus is generally on the individual learner or the group of 

learners and their goals, in an organisational setting a broader range of different learning 
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processes on several levels have to be taken into account (Kimmerle, Cress & Held, 

2010; Klein & Kozlowski, 2000): the individual, the group and the organisation. For 

example, organisational goals and strategies determine which knowledge needs to be 

developed to  stay competitive and collective processes of knowledge development and 

learning need to be carefully designed to achieve those goals. These collective processes 

determine to some extent how individuals and groups learn. At the same time, individuals 

and groups can be the driver of innovation and contribute to new knowledge that is 

developed (Schmidt, Hinkelmann, Ley, Lindstaedt, Maier, Riss et al. 2009). Hence, the 

interaction of individual, group and organisational learning needs to be carefully 

considered and the role that collaboration technologies play in this context are far from 

trivial.  

 

In this chapter, we outline three approaches to technology-enhanced workplace learning, 

all based on a conception of learning as a process rooted in workplace practices: (1) 

work-integrated learning to exemplify a top-down strategy, (2) knowledge-maturing to 

illustrate a bottom-up strategy and (3) the extended intelligent learning organisation that 

focusses on learning in a cross-organisational setting. We demonstrate how the 

orchestration of collaboration technologies can be realised through these approaches, by 

using three technology-based learning environments as examples.  

 

2. Learning and workplace practice  

An important theoretical basis for the approaches discussed below is the concept of 

Communities of Practice (CoP), which was first proposed by Lave & Wenger (1991). The 



 4 

concept has led to far-reaching insights about workplace learning and its connection to 

workplace practices (Murillo, 2011). Recently there has been an increased recognition of 

the importance of CoPs in several domains, including education, engineering, 

management, and health (Berkani & Chikh, 2010). CoPs play an increasingly important 

role in knowledge development in knowledge-intensive organisations (Millen, Fontaine 

& Muller, 2000).  The concept of CoPs suggests that learning is a form of situated 

practice in a social setting. People participate in CoPs by engaging in the practices of the 

community they belong to. According to Wenger (1998), individual and collective 

learning is based on a continuous negotiation of meaning that takes place within the 

community and captures the way that individuals in the community make sense of their 

shared practice. Two processes are essential: reification and participation. Reification in 

this context means creating an artefact (objects, symbols, documents or instruments that 

are important for the community) from one’s experiences By participating in the 

negotiation processes and practices of the community, individuals learn to make sense of 

the artefacts in situated practices, become members of the community, and acquire a form 

of identity and obligations.  

 

Wenger, White & Smith (2009) discussed a number of technologies that can support 

CoPs, mapped along three dimensions: (1) tools supporting either participation or 

reification, (2) synchronous or asynchronous tools; and (3) tools supporting formation of 

individual or group identity (Table 1).  
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Table 1: Selected tools used for balancing polarities in Communities of Practice (adapted 

from the community tools’ landscape, Wenger et al., 2009, p. 60) 

Insert Table1 here 

 

Typically, communities use a number of these tools in parallel. Table 1 illustrates how 

use of these tools balances different inherent polarities in how communities operate. At 

times, participation is a dominant mode of collaboration, at other times reification takes 

precedence. Similarly, some tools allow individuals to express their individual identity 

while others focus on group work and developing group identity.  

 

3. Approaches and technologies for linking individual and organisational learning  

While mapping collaboration tools used in communities is a first step towards their 

orchestration, the following three approaches for technology-based workplace learning 

offer a more systematic account of how to connect individual and organisational learning. 

To illustrate each approach, we present a related technology-based learning environment 

that was applied in several real-world work domains. The environments draw upon social 

semantic technologies (see Siadaty, Jovanovic & Gaševic, this volume).  

3.1 Work-integrated learning and the APOSDLE system 

One approach to orchestration of collaboration technologies is based upon a top-down 

strategy, using pre-defined business processes to guide knowledge sharing and 

collaborative learning (for example, Capuano, Gaeta, Ritrovato & Salerno, 2008; Maier, 

2005; Zimmermann & Faltin, 2006). The concept of work-integrated learning and 
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Advanced Process-Oriented Self-Directed Learning Environment (APOSDLE) is an 

example of this strategy (Lindstaedt & Christl, 2011). Unlike more traditional enterprise 

learning environments, APOSDLE supports the learner in acquiring knowledge about 

current or future task. The system explores the company’s existing knowledge resources 

to create a customised learning program that can be applied directly to the work context. 

This support is provided automatically (that is, without the need of an explicit query) and 

according to the individual’s expertise level. 

 

Depending on the user’s needs, various types of learning support are offered: basic 

learning support, for automatic recommendations that match the current working context; 

intermediate learning support, for exploring relationships between subjects or 

contextualising the cooperation process; and advanced learning support, for reflecting on 

the subject and systematic competence development. The examples below, which 

illustrate work-integrated learning on a typical working day, are based on an instantiation 

of APOSDLE in an Austrian innovation management consulting company. 

 

Basic support: know what the company knows. Sandra has to deliver a presentation on 

‘Trends in the automotive industry’ at a meeting. She types the topic of the presentation 

in the APOSDLE system and a small message in the bottom corner of the screen appears, 

indicating that there are resources available on the subject in system. Sandra opens the 

‘Suggests’ tab in APOSDLE to see the relevant resources or the names of her co-workers 

who are knowledgeable about the subject (Figure 1). The order in which the results are 

displayed is based on Sandra’s user profile (the history of tasks she performed, themes 
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she is interested in, her collaborations and so on). When she clicks on the ‘Trends’ 

definition, the appropriate sections of the relevant documents are opened and the relevant 

sections within these are marked (Figure 2).  

Insert Figure 1 here 

Figure 1: APOSDLE presents suggestions for the current work topic ‘Trends in 

the automobile industry’ 

Insert figure2 here 

Figure 2: APOSDLE Reader displays documents from the organisational 

knowledge-base and marks the relevant passages 

 

Intermediate support: identifying relationships and contextualised cooperation. Sandra’s 

next task is to prepare a workshop on creativity. The topic is new to Sandra , so she 

explores the subject, by opening the ‘Recommendations’ window, where she can choose 

several views and explore links to other relevant tasks and topics (Figure 3).  

Insert figure3 here 

Figure 3: Browsing topics and tasks in APOSDLE 

 

Sandra reads recommendations and refines her search query, by filtering the relevant 

resources. Having watched a recommended video, she wishes to contact its author. The 

Cooperation Wizard helps her to formulate her question, specify how much she already 

knows about the topic and state her objective.  
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Encouraging reflection and systematic competence development in the workplace. Sandra 

would like to learn more about creativity stimulation techniques. She opens the 

‘Experience’ window (Figure 4) and goes over her recent tasks. The window displays her 

user profile, indicating the topics, in which she is at ‘beginner’, ‘intermediate’ or ‘expert’ 

level. Sandra decides to improve her knowledge and opens a Learning Path for creativity 

techniques created by a co-worker. From the Topics Tree Sandra can add various subjects 

to the Learning Path. She can create her own learning program, by accessing the 

available resources or reaching out to her fellow employees who are knowledgeable 

about the subject.  

Insert Figure 4 here 

Figure 4: APOSDLE Experience displays an overview of all topics and the level of 

expertise that the system has inferred. 

 

APOSDLE makes use of a sophisticated knowledge base encoding the domain 

knowledge in a set of models. These models need to be obtained from domain experts 

and represented in the software to customise the environment for a particular work 

domain.  

3.2 Knowledge-maturing and the MATURE social semantic system 

Today, people are extensively using Social Media (also termed ‘social software’ or more 

broadly ‘Web 2.0’) in many areas of their lives. The concept of knowledge-maturing has 

been proposed to explore the role of these technologies for knowledge sharing and 

learning in enterprises and for examining the interaction of individual and organisational 
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learning. Knowledge-maturing is a form of goal-directed collective learning, where 

knowledge is created by systematically moving through a number of maturity phases 

(Schmidt, et al. 2009; Kaschig, Maier, Sandow, Lazoi, Schmidt, Barnes et al., 2012). 

Generally, knowledge begins to develop on an individual level: those who are interested 

in a certain domain express their ideas (exploring and appropriating ideas) in informal 

conversations or through informal media (emails, notes, personal tagging systems). If a 

community forms around a certain topic, the above-mentioned participation and 

reification processes take place. Ideas must be on a higher level of maturity in order to be 

communicable to others (distributing in communities), via typical community and 

collaboration tools. Topics that are identified by organisations for further pursuit 

(transformation) typically receive priority and additional resources. Eventually, a product 

may come out (introduction) or a standard accepted by a larger number of companies 

may be adopted (standardisation).  

 

Often, existing tools only focus on a particular knowledge-maturing phase. Empirical 

studies of current practices (Kaschig, Maier, Sandow, Lazoi, Schmidt, Barnes, Bimrose et 

al., 2013) show that distinct tools are used in different maturing phases, and that the 

transition between the phases is poorly supported. For example, environments for 

individual web search are primarily designed for the exploration phase, making it 

difficult to share the results in communities. The following services were developed to 

bridge these gaps and provide support across the phases. 

 



 10 

Social semantic network: persistence across the knowledge-maturing process. To support 

the entire knowledge-maturing process, the system must keep a persistent record of all 

entities that are dealt with in the learning process. For example, a picture or a text note 

that is generated during the exploring ideas phase is made available for future use (for 

example, to be included in a discussion between colleagues or formal documentation). 

For this purpose, a social semantic network (SSN) connecting various entities including 

people, content (such as textual documents) and structures (such as Thesauri) within an 

organisation is established. These form a common network to represent relationships 

between users (social relationships), digital resources (such as similarity or links) and 

users and digital resources (such as authorship or expertise). The SSN keeps a record of 

all data from the underlying systems and its usage, and makes it available to other 

systems as needed.  

 

A number of different tools for adding and accessing content and other nodes in the 

network can be connected to the SSN. In the following sections we discuss SIMPLE 

(Weber, Nelkner, Schöfegger, & Lindstaedt, 2010), one particular tool that was created 

specifically for Personal Advisors (PAs) who counsel students, teachers and parents 

about suitable career paths and job opportunities. PAs, who work in a highly distributed 

setting and travel regularly, have limited opportunities to meet face-to-face with their 

colleagues to discuss problem cases (Weber, Schoefegger, Ley, Lindstaedt, Bimrose, 

Brown, et al., 2009).  
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Exploring and appropriating ideas: searching, collecting and tagging. To address new or 

unusual requests, PAs often turn to various sources of information (such as labour market 

information) and appropriate the results to the local needs and requirements (such as the 

needs of a particular student in a particular region). A search widget (Figure 5, left) 

allows PAs to explore various sources for helpful materials, tag the materials with the 

desired local context (Figure 5, right) and view tags that they or their colleagues used in 

previous queries.  

Insert Fig 5 here 

Figure 5: A search widget and a tagging widget 

 

If PAs wish to gather materials for a particular purpose, they can ‘drag’ the relevant 

resources into a collection and tag its contents.  

 

Distribution in communities: sharing, discussing and awareness. The system makes it 

easy to bridge individual and collaborative working modes. By sharing tags and 

collections, colleagues can identify helpful resources. The social semantic network that 

supports the widgets treats any type of content as a node that can be addressed by other 

widgets, shared with other users and described with annotations or tags. The system 

automatically logs all actions performed with a node (that is when and who created, 

opened and changed it). This way powerful learning analytics (Berendt & Vuorikari, this 

volume) can be used for user modelling, tracking quality of information (see below) and 

creating awareness in the system for collaborative tasks by displaying recently logged 

activities. By making any node (for instance, a collection of materials or a tag) available 
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for discussion within the system, the widget support the negotiation of meaning via 

reification and participation.  

 

Transformation: collaborative writing, quality and rating. The last set of widgets 

supports the transformation stage, during which particular knowledge is formalised, 

moved beyond the boundaries of the original community and applied in new contexts.  

 

A collaborative writing widget (wiki) supports tasks that are used to formalise, structure 

and enrich information obtained via the collection widget.  To ensure the quality, the 

community of PAs can rate all content. Several quality indicators help track the use of 

articles over time, and determine their readability by automatically analysing the text. 

The environment might then notify an author when articles are accessed frequently by 

others and thereby appear to address a pressing need, but are rated to be of low quality or 

appear to be of low readability. 

3.3 IntelLEO: Learning in cross-organisational settings 

Collaborative learning often crosses organisational boundaries. An Extended Intelligent 

Learning Organisation (IntelLEO) is a partnership of two or more organisations, 

including companies in the private sector and public educational institutions. In such 

extended organisation, learning is supported on individual and organisational levels and 

requires collaboration of different communities. To support social learning in such cross-

organisational settings, several IntelLEO tools making use of semantic technologies and 
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learning analytics have been developed. These include the Learning Planner (LP) and 

Organisational Policy Tool (OPT).  

 

The following scenario (Tammets, Pata, Laanpere, Tomberg, Gaševic, Siadaty, 2011) 

illustrates the IntelLEO services in cross-organisational collaboration in the domain of 

teacher education. Using the OPT, an accreditation specialist develops a template for a 

learning path on formative evaluation. The learning activities are based on relevant 

competences stipulated by professional standards. OPT defines requirements on 

organisational and administrative levels, such as specifying the organisational structure 

and job positions, binding job positions into a set of competence definitions, harmonising 

the set of internal competences with those of external organisations (such as those 

provided by a university) and setting incentives for competence management. The OPT 

has a community focus, helping to develop organisational expertise.  

 

Teacher Jane is applying for the next rank in her teacher career. Her LP recommends her 

an accreditation-oriented learning path template devised by an accreditation specialist 

using the OPT. The Learning Planner (LP) defines the required competences, identifying 

gaps in the competence development and recommending the most appropriate learning 

resources. LP helps workers to monitor their own development, taking into account the 

existing competences and learning context. Jane first defines her learning goals (Figure 6, 

Personal Space, PS). Within LP, the ‘intrapersonal scaffold’ functionality enables Jane to 

manage and plan her learning goals, documenting her learning experiences. 

‘Organisational scaffolds’ functionality helps Jane align her personal goals with 
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organisational objectives, for example, the accreditation requirements as formulated by 

the national specialist (Figure 6, E ‘Composing learning resources’). Then, Jane explores 

her colleagues' accreditation learning paths in order to learn from them (Figure 6, B). 

Learning activities documented in this manner become user-generated competence in OS. 

Personal learning goals from the Personal Space (PS) can be shared and collaboratively 

edited with colleagues. In addition, the tool helps Jane identify relevant colleagues 

(Figure 6, C) and follow their activities using the Social Wave functionality (Figure 6, D). 

Finally, the tool help Jane evidence her competences through describing her learning 

activities, uploading files or adding Web links. In LP, all the activities in the accreditation 

template have to be connected to one or more competences from the competence 

standard, accessed via the OPT. 

Insert Figure 6 here 

Figure 6: Learning Planner: PS – Personal Space; OS – Organisational Space 

(Tammets et al, 2011). 

4. Discussion 

The technologies presented above illustrate three approaches to orchestrating 

collaboration technologies within and across enterprises to support professional learning 

in the workplace. The technologies support knowledge workers in taking responsibility 

for their own development, connecting with peers, and contributing to the development of 

collective knowledge (Littlejohn, Milligan & Margaryan, 2012).  In this section, we 

compare the approaches with regard to how they relate to the community polarities and 

how they integrate individual and organisational learning.  
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4.1 Balancing community polarities  

Participation vs. reification. Due to its semantic models that support a common 

vocabulary, APOSDLE puts a strong emphasis on reification. Although personal 

interactions are possible, the main emphasis is on seeking help form experts. Discussions 

of the models are reserved for a select group of knowledge engineers. In IntelLEO 

reification occurs via documenting competences, learning paths, related learning 

activities and assets and via developing cross-(organisational) competency models such 

as qualification standards and taxonomies. In addition, IntelLEO balances participation, 

by enabling members from different organisations to harmonise competences, learning 

objectives and goals. The MATURE demonstrator achieves the best balance, by 

incorporating artefacts (vocabulary, documents) and discussion into one system.  

 

Group and individual identities. By taking the task an individual user is working on as a 

point of departure, APOSDLE clearly puts an emphasis on individual identities rather 

than group work and tasks. The MATURE demonstrator attempts to strike a balance 

between the perspectives: its widgets can be used independently to support single tasks of 

individuals and groups. Via the LP tool, which allows workers to create their personal 

professional competence profiles, IntelLEO creates the dimension of individual identity 

that is balanced with the group identity in cross-organisational settings.  

 

Synchronous vs. Asynchronous Collaboration: The Knowledge-Maturing Services 

emphasise asynchronous collaboration, as well as IntelLEO that enables users to 

bookmark, comment on and tag their peers’ learning paths. Although APOSDLE mainly 
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employs asynchronous collaboration, it features some synchronous communication via 

chat or voice-over-IP technology.  

 

The three systems above focus mainly on reification and on individual identities based on 

the map of community tools by Wenger et al (2009). According to Wenger (2010) only 

through interplay of reification and participation and the combination of individual and 

collective aspects learning becomes an informal and dynamic social structure. 

Synchronous collaboration and integration of synchronous and asynchronous 

collaboration appear to be the weakest points in all three environments. A way forward 

may be recording synchronous interactions and making them available for later use. This 

is one of the objectives of a recent project, Learning Layers, which we will discuss in the 

Outlook section.  

 

4.2 Integrating individual and organisational learning 

We presented scenarios from three different domains (innovation management 

consulting, career guidance and teacher training) that illustrated how technologies could 

assist individual learners with their activities in the workplace and showed the different 

approaches to addressing the relationship between individual and organisational learning.  

 

APOSDLE strongly relies on a top-down strategy: organisational knowledge models, 

which are collaboratively engineered to encode organisational strategies and priorities, 

are the main instruments of organisational learning and are used to guide individual 
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learning. In the MATURE case, a bottom-up strategy is employed:  organisational 

learning is expected to emerge from many singular individual learning interactions. 

Similarly, IntelLEO follows a bottom-up approach. Here, organisational learning is seen 

more broadly, and individual learning is meant to benefit from learning together and 

sharing knowledge with specialists from the same domain, but other organisations. Both 

MATURE and IntelLEO use community mechanisms to scale individual learning to the 

organisational level. 

5. Future research 

We have pointed out the role that CoPs can play in linking individual and organisational 

learning. We predict that in the future boundary-crossing and collective learning between 

individuals, communities and organisations will become more important, including in the 

context of CoPs (Wenger, 2010; Murillo, 2011). We see a trend towards regional 

innovation ecosystems, in which regional players collaborate on a temporal basis to form 

flexible value chains addressing particular problems or exploiting opportunities. Such 

ecosystems are also in line with more flexible working and employment relations. These 

regional innovation systems are supported by open technological platforms sustained by 

cloud services. As CoPs are not by their nature restricted to intra-organisational settings, 

we see CoPs as a key mechanism to sustain these kinds of arrangements as well.  

 

The recent project, Learning Layers (www.learning-layers.eu) will examine how regional 

clusters can play a central role in leveraging a regional take-up. This work will focus on 

more “physical” work environments (such as in the construction industry) and will try to 

bridge synchronous and asynchronous collaboration, for instance by recording 

http://www.learning-layers.eu/
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experiences through rich media and sharing them with others. This will necessitate 

increased use of mobile technologies, potentially opening  up even more opportunities for 

collaborative knowledge sharing. 
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