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Abstract

The aim of this paper is to propose an approach to enhancing self-regulated learning in the workplace.     Drawing upon social-cognitive theories of self-regulated learning, we argue that current, individualised conceptualisations of self-regulated learning should be re-examined. These contradict the interactional and collaborative nature of the workplace where goal actuation is socially mediated, structured by and closely integrated within work tasks. We outline a mechanism that integrates individual and collective components to enhance goal actuation processes for self-regulated learning in the workplace.  We term this mechanism ‘charting’ and provide scenarios illustrating how it might work in practice.  
1. Self-regulated learning in the workplace
Self-regulated learning (SRL) in the workplace is gaining importance due to global societal transformations which create new demands for learning for work [1]. These changes require the contemporary knowledge worker to be self-regulated in setting and attaining their learning and development goals.  Self-regulation can be defined as “self-generated thoughts, feelings and actions that are planned and cyclically adapted to the attainment of personal goals” [2].
Leontiev (1981) [3] provides a framework for all human activity including goal setting. In this framework Leontiev describes these three levels as activities governed by motivation, actions governed by goals and operations constituting actions. 
While Leontiev’s framework applies to all aspects of human activity, Zimmerman’s (2006) study on self regulated learning suggests three stages specific to the activity of self regulated learning: forethought, performance and self-reflection [4]. These processes are conventionally viewed as being predominantly individualistic. This view seems misaligned with the interactional and collaborative nature of most workplaces, where individuals’ work and learning are shaped by complex and often tacit interdependencies with others [5]. Although social cognitive theories of self-regulated learning recognise that the social context plays a role in learning, the impact of the collective is often assumed to be less significant than that of factors related to the individual [6]. This standpoint could be a consequence of the fact that research in self-regulation is typically conducted in laboratory settings, amongst disconnected individuals; therefore the impact of social interactions is overlooked. Further to this, since most research in self-regulated learning has taken place in formal instructional settings, the SRL processes in the workplace are not well understood. 

Self-regulated learning is both a process and an outcome. As a process self-regulated learning can be viewed as the autonomous actions learners take in planning, carrying out and evaluating their learning. As a product it can be seen as the disposition of learners to direct their own learning [7, 8]. Both the process and product aspects of self-regulated learning are important as an individual develops a representation of the scope of his/her learning goals and related challenges, he or she will become gradually more ready to set goals for his or her further development. The connection between process and product views is articulated in Zimmerman’s Social Cognitive View of Self-Regulated Academic Learning [9] in which there are mutual interactions between learners’ personal disposition and the environment (community, tools, rules), mediated by behaviour (enacted outcomes).  The personal disposition itself contains components of commitment to goals, strategies, and self-efficacy perceptions (the individual’s belief that they can act effectively).  All components of the personal disposition interact with the externally revealed behaviour and environment and are affected by these. For example, self-efficacy may be affected by four factors to which it is linked: commitment to goals, knowledge of strategies, behaviour (e.g. successful past outcomes) and environment (e.g. peer encouragement).  Similarly, commitment to goals is not just an internal disposition, but is linked to the external community.  Links between the components represent processes, and afford the possibility of intervention to enhance self-regulated learning. The Zimmerman model implies that goal actuation is linear, but there is a growing body of evidence that, in the workplace, adults acquire a significant part of their competences through transformations with open objectives in which goals and motivations are continually reviewed.

Goal setting and actuation takes place at the intersection of the individual and the collective. In the process of setting and attaining their learning goals, individuals draw from and contribute to collective knowledge: the aggregation of knowledge residing in people, practices, and machines both in and beyond the organisation. This includes social agents, social objects, tools, artefacts, information and practices.  In workplace contexts, goal actuation is socially mediated, structured by and closely integrated with work tasks and differentiates process and products.
Self-regulated learning, therefore, is more than the acquisition of knowledge and skills.  Siemens refers to learning as ‘the process of creating networks’ [10].  The act of learning, he argues, is the act of creating an external network of nodes – connecting people, organisations, libraries, books, databases, websites and other information sources.  Therefore while internal networks (neural structures within individuals’ minds) are necessary in creating understanding, it is the external networks that allow an individual to tap into the collective in order to continually find, generate, create, filter and connect new knowledge. 

2. Collective knowledge and charting 

To bridge the individual and the collective aspects of self-regulated learning we need mechanisms to enable individuals to consume, connect and contribute to collective knowledge. In consuming collective knowledge, individuals need to be able to identify and source knowledge residing within the collective. To enable them to find relevant knowledge, the knowledge base must be transparent and accessible. Connecting knowledge requires that different resources and components (both those residing in machines and in individuals) can be combined efficiently. Contributing to the collective knowledge, through creating, sharing and feeding knowledge back into the collective is a vital condition for goal actuation in the workplace. These three components represent a set of intertwined activities rather than discrete linear steps. They allow individuals to benefit from the collective knowledge for actuation of their goals, by both consuming collective knowledge and contributing to its advancement. 
Charting is a mechanism (which can potentially be implemented as a set of web-based tools) to support an individual in dynamically mapping and managing their own view of the collective knowledge, configuring the components of the collective to suit his/her personal needs. The individual brings personalised collective knowledge to bear upon his/her learning goals, and importantly feeding the outcomes of his/her learning and charting back to the collective, for others to learn from, consume and build on. Charting supports SRL through guiding the individual in defining, sequencing and reflecting upon personal goals.
Although this process is individually driven, it is not an individualistic learning process, since the individual both draws heavily from the collective, when needed and in ways that are most suitable to his personal context, and contributes back, through deliberate actions as well as through the machine analysing, modelling and aggregating individual behaviours into the collective [11].    
In charting the collective knowledge in ways ideally suited to their goals, individuals benefit from seeing how others with similar goals achieved them and their reflections on the process. The approach requires individuals to both create and share knowledge, to allow others to build on their experience and to contribute to the collective knowledge. Charting also connects individuals to others with similar goals and development needs, creating networks of people who may support each other in work and learning. In doing this they should be able to use their own tools, networks, communities, and resources alongside those of the collective. 

Charting draws upon a metaphor of the ‘wisdom of the crowds’ [12], the idea that large groups of connected people are better able to solve problems and foster innovation. Within this metaphor the consumption and creation of collective knowledge is the responsibility of each individuals. Although this metaphor has been contested [13], it offers potential for an individual’s learning to be supported by greater diversity of knowledge and independent thinking.
The individual is recognised as a key contributor to the wealth of collective knowledge – not just in terms of discrete resources, but also through reflection, gaining experience, developing reputation, forming trust based relationships, and benefitting from emergent patterns and information in the system such as ratings and usage data, to provide additional cues as to quality and utility of resources. The process of collective learning is continuous: others will learn from your reflective practice; others will benefit from seeing how you solved problems, the resources you used and the routes you took to learn. 
The notion of charting extends self-regulated learning beyond traditional competence-based approaches, by exploring personal motivations, learning relationships and individual goal rationalities, rather than focusing only on competences, which tend to be organised around formalised business, learning and development processes.   It also extends the notion of personal development planning (PDP) in that it necessitates a much greater agency for the collective than in PDP which is predominantly limited to the individual. Since charting extends beyond existing processes, current business process management tools, such as e-portfolios and personal and adaptive learning environments, are not able to support the complex interplay across the components of charting.
3. How might charting work in practice? Initial ideas and scenarios
The three central components - Consume, Connect and Contribute – are generic activities that individuals perform in order to find, make sense of, use and share resources. The activities are not novel, having been emphasised in many modern pedagogic approaches [14, 15, 16]. They allow the individual to bridge the gap between himself and the collective knowledge by enabling him to draw upon and contribute to the collective. Traditional models of SRL emphasise learners, often as individuals, consuming knowledge. What is missing from current approaches is an understanding of these individuals might connect with the collective, create and maintain global networks, and contribute back to the collective.   Via a meta-level process of charting. We require empirical data that builds an understanding of how these components should be linked in a way that supports socially-mediated processes through which individuals accomplish their learning and development goals in their own contexts. Secondly, we need technological solutions to creating synergies between learning and cognition in humans and machines that allow systems to recommend resources, intelligently monitor progress and exploit learners actions to help them and others learn better.  
Figure 1 shows how an individual consumes knowledge from various sources, connects with others within and beyond their workplace and creates new knowledge that they can contribute back to the collective. Alongside these activities, they can chart their goals and the progress they make towards them. Individuals can work towards their goals in parallel, benefitting from support of their network and strengthening the value of the collective. For example, imagine if a new employee setting her learning goals could dynamically look up another individual’s plan and see how they reached their learning goals. Charting facilitates this since it is both individually focussed and collaboratively enabled allowing individuals to use other peoples’ knowledge and experience to refine and achieve their personal goals.
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Figure 1: Charting and collective learning

The concept of charting is at a conceptual phase.   It may not seem a natural approach to learning for the majority of employees, many of whom choose to learn through formal courses or by sharing knowledge with a limited number of colleagues. However, aligning new approaches to SRL to current workplace practice might be lead to very limited solutions. At the same time, charting could be a very welcome opportunity for others, as outlined in the following scenarios loosely based on work at Shell. In the first, we consider how a specific task might be supported, in the second we imagine how charting might support an individual’s learning and development process.
3.1 Scenario 1: Process Chemist
Imagine an employee who sets her own goals and plans the activities required to achieve these goals. Perhaps she is a Process Chemist tasked with finding a coolant substance for drilling in a new type of substrate. To select the right sort of coolant and understand how to proceed she may make use of a variety of sources of information, knowledge and learning such as articles, case studies and so on. 
These resources are not always easy to find or use, since they are distributed, or may use terms unfamiliar to the employee. To overcome these issues she may tap into the expertise of others within her organisation (manager, peers) or elsewhere who can guide her.

This goal is easiest if actively seeking knowledge from the collective is part of the working culture of the organisation and if it is recognised and rewarded. The employee will consume knowledge from relevant resources and services. She may draw on technology tools to make recommendations as to which resources to select and how to make use of them, based on the actions of others.  Connecting with others within and outside the organisation can help her make best use of what’s available to carry out her work and learning tasks and achieve her goal of finding an optimal coolant for drilling. In carrying out these tasks she will, in turn, contribute back to these resources and services, perhaps through contributing her reflections or feedback on the usefulness of these resources or sharing her solution and experiences. She will carry out her work and learning tasks alongside others within her peer group who are setting their own learning and development goals and activities. Not only will this improve her learning productivity, but it will enrich the collective and she will draw upon the knowledge and actions of others as she does so. Consequently all individuals will contribute knowledge, implicitly and explicitly, that can be used by the collective as they move towards achieving their goals. 
To maximise the speed with which this employee will learn, the ideal situation is where everything this individual does in her daily working life will contribute towards her learning. In other words, the employee will learn through her normal work tasks. In reality not everything an employee or learner does will directly contribute to achieving her learning goals, particularly in workplace settings where learning goals are loosely defined and not as linear as in formal education. Learning goals may alter over time, and an employee, whether expert or novice, may not be able to predict where her emerging goals will lead her.

Dynamic charting may help the learner relate where she is to where she wants to be and will help her find how to get there by recommending existing trails used by others following a similar route. Thus charting provides the opportunity to dynamically interact with her goals.  Charting allows her to make use of people and resources to fine tune her choices at any point. 

3.2. Scenario 2: Graduate knowledge worker
M is a new graduate who has recently been recruited to a knowledge worker role within a large company. Along with his manager, he uses charting tools to agree a set of goals for the year. Some of these goals will relate to explicit tasks and projects and these will be clearly defined. Others will relate to longer term career development goals and will be (initially) less well defined. M and his manager identify an initial set of resources and people that will be relevant to achieving these goals and these are recorded within the charting tools. After the meeting, M is asked to continue this process, utilising internal and external resources (websites, wikis, directories, indexes and knowledge sharing fora) to assemble knowledge and data to assist him in achieving his goals.

The charting tools become an organising focus for M's planning and learning throughout the year, allowing him to develop a knowledge base structured around his individual goals which in turn relate to those of the organisation. M can use these tools to:

Connect to others with similar skills and objectives. The charting tool would allow comparison of his own skills (recorded initially via a skills audit then dynamically updated as new skills are acquired) and objectives (comprising standard organisational objectives augmented by self-created objectives) with those of others in the organisation. In this way, M can identify the next steps for his own development by seeing how others achieved similar goals. 

Consume knowledge smartly - finding resources which have been used by others who had similar goals. Recommender tools can be used to identify new resources (those who read x, also found y useful) whilst rating tools can be used to fine-tune these recommendations (did you find this resource helpful? please rate the resource between 1 and 5).

Contribute to the collective - create evidence which is relevant to M and to the whole collective. As M works, his outputs could automatically become part of the knowledge held by the collective. Newly created resources could be automatically tagged and augmented with secondary usage metadata as the resource is viewed and seen by others.

Manage and organise knowledge, resources and contacts around relevant foci (eg this information helps me achieve this goal) allowing M to create a tailored, personal view of the knowledge in the collective. 

Reflect on his learning, identifying key learning points and how these helped him achieve goals. By capturing the relationship between the goal and mechanism of achievement, charting tools can guide future learners.

M can self-assess and reflect on his progress, refining goals and adding detail. M can also manage how goals inter-relate: achieving some goals may change the way others are expressed. Goals can be created at different levels – for instance as Activity (eg a collaborative project M is part of that involves a range of companies/disciplines), Action (eg specific tasks within this project) and Operation (steps needed to achieve each task within the broader Activity).

Charting tools would be integrated with daily work tasks, accessed through a link from Outlook to a set of forms and notes, or via an open, publically available tool such as personal start page in Netvibes [17]. Charting tools could be integrated into organisational knowledge sources, so that when searching for information, recommender/rating tools could be integrated alongside resources (as seen in Amazon).

M could informally share evidence of his progress with his manager at any time. Periodically, the two will hold formal discussions of progress to re-evaluate goals. M's manager can visualise the team’s common goals as well as areas where more expertise is needed.

4. The future relevance of charting
Charting could bring the individual and the collective aspects of self-regulated learning closer together, supporting individuals in managing and optimising their learning and development process. We are gathering data on how individuals define, implement and reflect upon their goals in the workplace. We are collecting empirical evidence of individuals’ tacit and explicit patterns of learning goal actuation in the workplace [18, 19]. This empirical data will enable development of more accurate theoretical models of how self-regulation occurs in the workplace and to develop models of how charting might work in practice. Planned future research will seek to operationalise the concept of charting through building and testing a prototype tool.
5. References
        [1] Jakupec, V. & Garrick, J. (2000) (Eds.).  Flexible learning, human resource and organisational development: Putting theory to work. London: Routledge.

 [2] Zimmerman, B. (2005). Attaining self-regulation: A social cognitive perspective. In Boekaerts, M.,Pintrich, P., & Zeidner, M. (Eds.), Handbook of Self-Regulation . San Diego: Academic Press. 

 [3] Leontiev, A. (1981). Problems of the development of mind. Progress: Moscow. 

[4] Zimmerman, B. (2006). Development and adaptation of expertise: The role of self-regulatory processes and beliefs.  In Ericsson, A., Charness, N., Feltovich, P., & Hoffman, R. (Eds.), The Cambridge handbook of expertise and expert development (pp. 705-722). Cambridge, MA: Cambridge University Press.

 [5] Billett, S. (2001). Learning in the workplace: Strategies for effective practice. Crows Nest: Allen & Unwin. 

 [6] Jackson, T., Mackenzie, J., & Hobfoll, S. (2005). Communal aspects of self-regulation.  In  Boekaerts, M., Pintrich, P., & Zeidner, M. (Eds.), Handbook of self-regulation (pp. 275-300). San Diego: Academic Press.

[7] Brockett, R., & Hiemstra, R. (1991). Self-direction in adult learning: Perspectives on theory, research, and practice. London and New York: Routledge.
[8] Brookfield, S. (1986). Understanding and facilitating adult learning. A comprehensive analysis of principles and effective practice. Milton Keynes: Open University Press.

[9] Zimmerman, B. (1989). A social cognitive view of self-regulated academic learning. Journal of Educational Psychology, 81 (3), 329-339.

[10] Siemens, G. (2006). Knowing knowledge. Available at http://www.knowingknowledge.com/book.php
[11] Baker, S. (2009). The Numerati. New York: Houghton Mifflin.
[12] Surowiecki, J. (2004). The Wisdom of Crowds. New York: Random House 

[13] Keen, A. (2007) Cult of the Amateur. New York: Doubleday

[14] Dron, J. (2007). Control and constraint in e-Learning: Choosing when to choose. Hershey, PA: Information Science Publishing.

[15] Siemens, G (2004). Connectivism: A learning theory for the digital age. Available at http://www.elearnspace.org/Articles/connectivism.htm
[16] Collis, B., & Moonen, J. (2001).  Flexible learning in a digital world: Experiences and expectations.  London: Routledge.
[17] http://www.netvibes.com/
[18] Margaryan, A., Milligan, C., Littlejohn, A., Hendrix, D., and. Graeb-Koenneker, S., (2009) Self-regulated learning in the workplace: Enhancing knowledge flow between novices and experts. Paper accepted for the 4th International Conference on organisational learning, knowledge and capabilities (OLKC), Amsterdam, 26-28 April 2009.
[19] Margaryan, A., Littlejohn, A., and Milligan, C., (2009) Self-regulated learning in the workplace: Enhancing knowledge flow between novices and experts. Accepted for the 13th European Conference for Research on Learning and Instruction, Amsterdam 25-29 August 2009
5

