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Abstract

Business needs in many corporations call for learning outcomes that involve problem solutions and creating and sharing new knowledge within workplace situations that may involve collaboration among members of a team. We argue that work-based activities and computer-supported collaborative learning is an appropriate component for courses in such learning situations. Via this approach (collaborative) work situations become the core of a course. We further describe how Activity Theory can provide a framework for the design of courses that involve Work-Based Activities and Computer-Supported Collaborative Learning as part of a workplace-oriented activity system for learning. The use of this design approach for courses offered by the Learning and Leadership Development organization of Shell International Exploration and Production is described and an example is elaborated. Finally, four main issues and challenges arising at the Learning and Leadership Development organization of Shell International Exploration and Production during the use of the design approach for courses that embody a Work-Based Activities and Computer-Supported Collaborative Learning activity system are identified.
Applying Activity Theory to CSCL and Work-Based Activities in Corporate Settings

In the workplaces of professionals in multinational corporations problems and challenges continually arise that involve creating new solutions and constructing new knowledge, and indirectly involve improving communication and understanding among colleagues in different parts of the world, working virtually with one another. Key strategies involve capturing and sharing the tacit knowledge in the corporation, a particularly challenging task in that such knowledge is often difficult to see and express, is personal, and involves subjective perception, intuition, and foresight (Nonaka & Konno, 1999). Learning takes place in the context of these challenges and strategies. Such learning can be either formal such as via participation in structured courses, or informal, such as via mentoring and coaching in the workplace related to cognitive apprenticeship (Collins, Brown, & Newman, 1989); via self-directed processes and experiential learning (Brookfield, 1995); and via participation in learning communities (Wenger, 1998). There is no commonly shared definition of the terms formal, informal or non-formal learning (for the debate on this see Colley, Hodkinson, & Malcolm, 2002; Jeffs & Smith, 1999; McGivney, 1999; Livingston, 2001). In the context of this paper, formal learning is defined as any learning structured into a course or other form of learning event, delivered in classroom or at a distance, and supported by an instructor. In contrast, informal learning is any unstructured learning that takes place in the work context and arises both from individual participation – doing the work - and from social interactions with peers and experts, but without the support of an instructor. 

Both formal and informal approaches have their limitations as well as strengths. Among the strengths of structured learning are guided opportunities to learn while interacting with a new set of peers, broadening the learner's contacts beyond his or her workplace colleagues. Among the strengths of informal learning in the workplace is the anchoring of learning in problems and situations that are real and relevant to the learner (Billett, 2001). Collaborative learning within courses that emphasize authentic work-based activities can integrate both these sets of strengths and thus has strong applications in both formal and informal learning for professionals in the corporate setting (Lim, Tan, & Klimas, 2001). In this paper we use Activity Theory (Kuutti, 1996; Jonassen, 2002) to describe an activity system that integrates the strengths of formal and informal learning and emphasizes computer-supported collaborative learning applied to work-based activities. We argue that this approach is a powerful way to stimulate the construction of new knowledge and new solutions necessary in the corporate setting. 

The questions addressed in this paper are: 

· Why is computer-supported collaborative learning involving work-based activities (WBA-CSCL) an appropriate response to key needs in a corporate setting?

· How can Activity Theory be used to describe WBA-CSCL as an activity system for corporate settings?

· How can courses be designed as WBA-CSCL systems? 

· What issues and challenges confront the realization of courses designed as WBA-CSCL systems in practice?

First, an analysis of the appropriateness of CSCL involving work-based activities for constructing new knowledge and creating solutions to business challenges is given. Then WBA-CSCL as a system is modeled using Activity Theory (Leont’ev, 1978; Kurtti, 1996; Jonassen, 2002). Following this, a design methodology derived from Gifford and Enyedy's Activity Centered Design (1999) and Jonassen and Rohrer-Murphy (1999) is used to translate the WBA-CSCL activity system to a course-design procedure. An example from the Learning & Leadership Development organization of Shell International Exploration and Production (LLD-SIEP) is given that demonstrates the WBA-CSCL design process and its results in a particular course. A discussion of implementation challenges and issues for further research based on the application of WBA-CSCL in courses at the LLD-SIEP concludes the paper. 

Corporate Learning

This section addresses the question of why computer-supported collaborative learning involving work-based activities is an appropriate response to key needs in an organization. The discussion focuses on the importance for corporate learning to be directly relevant to business and workplace needs and elaborates on the rationale for merging formal and informal forms of learning through courses where work-based activities involving collaborative learning are the focus. The value of Activity Theory for analyzing this overall situation and a course-design approach based on Activity Theory for this kind of learning will be highlighted.

Learning related to business needs

Organizational expectations related to corporate learning are focused on changes in performance that affect the business results. However, organizations often do not see a direct relationship between business results and their investments in formal corporate learning because much traditional formal learning is limited in its transfer to the daily workplace (Smith, 2002). Partly this is because formal courses too often focus on prepositional or conceptual knowledge (knowledge that) and too little on procedural knowledge (knowledge how) (Billett, 2001). In contrast to knowledge transfer, corporate learning should be characterized by knowledge sharing, capturing experiences, reusing them, creating new knowledge, and recognizing and solving workplace problems, in a process-oriented, collaborative manner (for a literature review, see Collis & Margaryan, 2003). As an example, at a recent EAGE (European Association of Geoscientists and Engineers) conference, the petroleum industry’s current needs were noted as including (a) the necessity for professionals to understand different disciplines rather than only their own discipline in isolation, (b) the development of teamwork, and (c) the necessity to understand evolving technology with a focus on the general principles of how a range of different technologies function rather than specifics of only a few types (Vedrenne, 2002). All of these call for meta-cognitive capabilities that are better fostered in collaborative learning situations focusing on work-based situations rather than courses characterized by knowledge transfer (Seufert & Seufert, 1999). 

When supported by network technology, courses based on collaborative learning centred around real workplace problems and opportunities can create an environment where individuals and groups can jointly generate new ideas and get feedback on their own ideas from peers while working in complex learning situations in their own workplaces. The interactions can provide possibilities for individuals to articulate their own tacit knowledge and share it with others. Collaboration occurs in a variety of ways: among the course participants, within a team sharing the same workplace, or between teams with generically similar problems but different workplaces. Within the workplace, collaboration also involves one's peers and also one's supervisor and relevant others in the corporation. All these need to be integrated by the course instructor so that sharing occurs. This approach to CSCL involves the use of networked technology that includes groupware tools such as shared archives, and tools for structuring, monitoring, and motivating overall course processes. CSCL is facilitated by a “computer-based network system that supports group work in a common task and provides a shared interface for groups to work with” (Hsiao, 2003, ¶1). CSCL can build upon the affordances of computer-supported systems that can support and facilitate group learning in ways that are not achievable in traditional classroom-learning environments, though CSCL should not necessarily replace face-to-face contacts.

Thus we argue that an integration of formal and informal workplace learning via courses with work-based activities involving computer-supported collaboration as the integrating element is an appropriate way to address many of a corporation’s business needs. Such integration can be called WBA-CSCL (Work-Based Activities and Computer-Supported Collaborative Learning). 

WBA-CSCL as an Activity System

In this section, social-cultural Activity Theory will be discussed as the basis for a theoretical framework for learning via WBA-CSCL. The key components of Activity Theory in relation to corporate learning will be elaborated and an activity system for WBA-CSCL will be introduced. 

Activity Theory and CSCL

Activity Theory (Leont'ev, 1978; Vygotsky, 1978, originally published in Russian in 1930) is increasingly being used to understand social aspects of technology-supported learning (see for example Jonassen, 2002). In the design of technology-supported learning in the corporate setting, social aspects of learning have often been neglected, with the design efforts primarily focused on either the content of the learning domain or profiling of the individual learner (Gifford & Enyedy, 1999; Russell, 2002). However, the social aspects of learning are particularly important in work-based learning focused on workplace practices and problems, the needs of the business, working with others, complex interdependencies, participation, and engagement (Billett, 2002; Jonassen & Rohrer-Murphy, 1999).

Activity Theory can contribute to the understanding of CSCL in the corporate setting by “[understanding] learning not as the internalization of discrete information or skills by individuals, but rather as expanding involvement over time – social as well as intellectual – with other people and the tools available in their culture” (Russell, 2002, p. 65). The key propositions of Activity Theory relevant for WBA-CSCL are that social activities are the unit of analysis, and they are always situated in a context (contextualized activity; Engestroem, 1987; Gifford & Enyedy, 1999; Kuutti, 1996) or an activity system, with seven main elements as shown in Figure 1:

***INSERT FIGURE 1 ABOUT HERE***

In Figure 1, the seven main concepts relate to:

1. Subject: The actors involved in the activity

2. Instruments: Theories and methods, resources, supports, and (online) tools and environments that mediate the activity

3. Object: Products acted upon by the subjects during the activity

4. Community: Socio-cultural context in which the activity takes place

5. Rules: Implicit and explicit rules and norms of the community that constrain the activity

6. Division of Labor: Horizontal and vertical roles and relationships within the community that affect task division

7. Outcome: Transformation of the objects; the overall intention of the activity system (Jonassen, 2002; Jonassen & Rohrer-Murphy, 1999).

The following section will discuss how Activity Theory can be applied to the particular type of corporate learning represented in WBA-CSCL.

Activity Theory and WBA-CSCL 

An activity system for CSCL settings in courses involving work-based activities in corporate settings is shown in Figure 2.

***INSERT FIGURE 2 ABOUT HERE***

The elements in Figure 2 can be described in terms of Activity Theory as follows:

· Outcome: The outcome of the activity system is business impact through (a) increased knowledge sharing particularly among colleagues in different locations and from different national cultures, (b) solutions to immediate problems in the workplace, and (c) competence development of individuals based on performance.

· Objects: The objects of the activity system are workplace problems as learning tasks. Oliver and Herrington (2001) identify a variety of activities appropriate for task-based learning, including inquiry tasks, projects, and investigations (p. 31). What is critical in their view of tasks is that all involve authentic problems. Tasks are open-ended, not simple but reflecting the complexity of real-world settings, do not have a fixed solution, invite different solution approaches, stress collaboration among learners, and require learners to access a variety of information sources (pp. 32-33). Following Merrill's first principles of instructional design (2002), the tasks will be experienced as a series of (sub) tasks, beginning with tasks relating to gaining insight into the workplace problem or opportunity, moving into tasks that relate to planning a solution, then to tasks that relate to trying out the plans, and finally to tasks that relate to reflection. For each of these tasks, learners collaborate with each other in various ways, mediated by technology, and with scaffolding of support taking place, ideally moving from the course instructor or facilitator to the peers within the collaborative team and workplace supervisors.

· Subjects: The subjects in the WBA-CSCL activity system are all the human participants including not only the course instructor(s) and the learners directly enrolled in the course, but also the learning partners (Bianco & Collis, 2003) of the learners in their workplaces, particularly their supervisors and workplace colleagues who will become involved in the learning activities.
· Rules: For the WBA-CSCL system, based in corporate settings, this is often the competency framework of the company as well as the formal and informal norms of behaviour.

· Community: In the WBA-CSCL system this is the broader corporate context. In large multi-location corporations this becomes complicated as it involves not only a corporate culture but also the cultures of the individual workplaces.

· Division of Relationships: For the WBA-CSCL activity system, this involves the workplace relationships affecting roles within collaborating teams and also role distribution between learners, instructors, and the supervisors of learners. When multinational corporations are involved, there may be different expectations as to appropriate types of interactions among learners, instructors, and workplace supervisors related to different cultural backgrounds (Arya, Margaryan, & Collis, 2003).

· Instruments: This element has at least four components in a WBA-CSCL system: a guiding instructional theory, learning resources, learning supports, and online tools and environments. These can be expressed as four types of instruments, as follows:

Instrument 1. Instructional theory: In a recent synthesis of principles underlying instructional-design theories and models, Merrill (2002, p. 44-45) identified five key principles that form a core basis for designing instruction. These are:

1. Engage the learners in solving real-world problems

2. Activate existing knowledge as a foundation for new knowledge.

3. Demonstrate new knowledge to the learner.

4. Guide the learner as he or she applies the new knowledge.

5. Ensure that the new knowledge is integrated into the learner's world

These principles are "relationships that are always taken to be true under appropriate conditions, regardless of program or practice" (p. 43), and thus also appropriate as instruments within the WBA-CSCL system. 

Instrument 2. Learning resources: A variety of different types of resources should be available as instruments within a WBA-CSCL system (Oliver & Herrington, 2001; Van der Veen, 1991). Because of the authentic workplace setting, some of the resources will be from the workplace itself, such as documents and artifacts relevant to the learning task. In the case of a multinational corporation, where learners involved in a collaborative task can come from local branches of the corporation that are highly diverse in culture and workplace climates, it is important that resources relate to the local settings of the learners as well as the general setting of their parent corporation. The need to anticipate cultural differences by providing a diversity of types of resources, as well as diversity in task expectations, then becomes a major issue (Arya, Margaryan, & Collis, 2003). 

Learning resources can include: e-learning modules, manuals, help resources, and electronic performance support tools; resources obtained through digital capturing of in-house presentations, or other artifacts from the workplace; resources available through the corporate knowledge-management systems, such as discussion forums and best-practice repositories; and professional reports located via the WWW or portals or conferences relevant to the domain of the problem. An important source of learning resources are the learners themselves, through the process of submitting the results of their various tasks into a shared electronic environment where they can be used and reused by others as learning resources. This contribution-based pedagogy is a key stimulus for learner-produced objects that can serve as learning objects for others (Collis & Moonen, 2001).

Instrument 3. Learning supports: Oliver and Herrington (2001) describe learning supports as "the processes and procedures by which learners are assisted in their learning activities, by which feedback and guidance is provided to them, and by which their involvement in the learning setting is encouraged and strengthened" (p. 55). This definition includes persons involved in learning support, including those directly involved (the course instructor or facilitators) and those involved without a role that explicitly indicates their support. The latter, in a WBA-CSCL activity system, include the peer-collaborators, the workplace supervisors or coaches who become involved in the activities by their nature of being a real workplace task, and others throughout the corporation whose experiences may be found within in-house discussion groups and repositories of best practice or who can be contacted by the learners in relation to their workplace tasks.

Like Merrill (2002), Oliver and Herrington (2001) see collaborative learning and collaborative groups as types of learning support and thus to be included in the Instrument category of an activity system. They note factors that impact the effectiveness of collaborative groups in terms of learning, such as the extent to which the learners apportion tasks and carry out negotiation and synthesis. Van der Veen (2001) also identified a number of factors that constrain the effectiveness of collaborative problem solving, particularly when collaborators are at a distance from one another. He grouped these as operationalization problems (for example, collaborators have problems organizing work between meetings, or accessing appropriate resources or problems arising to miscommunication); monitoring problems (such as facilitators lacking adequate insight into the group’s current interactions); and planning problems (individual collaborators cannot keep to agreements about times for interactions and contributions). For each of these, support tools and strategies can help, particularly those available electronically (see instrument 4). As collaboration in the context of work-based activities will be regularly challenged by planning, operationalization, and monitoring problems, support for collaboration must be considered within the WBA-CSCL framework.

Instrument 4. Electronic tools and environments: Electronic tools and environments are an integral component of CSCL, and therefore of the Instruments component of the WBA-CSCL activity system. Networked tools and environments support the presentation of tasks and submission and feedback process associated with results of tasks. Shared environments provide the common medium for collaborative work, including for tasks related to planning, operationalization, and monitoring. Electronic tools and a shared Web environment are critical to a contribution-oriented approach to learning resources (Collis & Moonen, 2001). There are many categories of electronic tools for learning support for WBA-CSCL (Collis & Margaryan, 2003). These can include cognitive tools such as mind-mapping software or outlining software for problem or concept representation (Jonassen, 2003); calculators; modelling tools; tools to support brainstorming or note taking; and tools to support the scaffolding of learning (Winnips, 2001). As an example, Pramudya-Dharma (2003) has recently identified more than 70 open-source tools and systems available via the Web, which can support CSCL and work-based activities. The majority of the tools and systems in Pramudya-Dharma's compilation share aspects that can be said to scaffold learning, either explicitly through devices such as prompts, or implicitly through the interactions that they make possible (Jonassen, Peck, & Wilson, 1999; Winnips, 2001).

Thus WBA-CSCL expressed as an activity system provides a framework for "a form of sociocultural analysis that focuses on the activity system as the unit of analysis rather than the individual" (Jonassen, 2002, p. 6). However, the translation of such a framework into the design of CSCL learning events and environments requires a further step. "There is still an enormous amount of research needed to develop our understanding of how the material, social, and mental worlds interpenetrate in mediated activity. Activity Theory begins to lay out some of the dimensions of this task, but it is not yet clear how to apply the insights of Activity Theory (rather than merely critique) of Computer Supported Learning Environments" (Gifford & Enyedi, 1999, p. 10). The WBA-CSCL system should also be used prescriptively, for course design as illustrated by Jonassen and Rohrer-Murphy (1999) in terms of the design of constructivist learning environments.  

From Activity System to Course Design

In this section, a methodology to relate the WBA-CSCL activity system to course design and delivery is described based on the approach of Jonassen and Rohrer-Murphy (1999). The discussion occurs in two parts, one for the design and preparation of a course including WBA-CSCL (Bianco, Collis, Cooke, & Margaryan, 2002; Merrill, 2002) and the other for facilitating a WBA-CSCL course in operation (Margaryan, Collis, & Cooke, 2003a, b).

Design of a course involving WBA-CSCL (steps modified from Jonassen & Rohrer-Murphy, 1999, pp. 70-78)

Jonasson and Rohrer-Murphy’s six steps can be combined to the following four:
Step 1
Clarify the purpose of the activity system: 

For a course involving WBA-CSCL, identify in general terms the business needs (as Outcome) and workplace problems (as Objects) that will form the setting for the course. Identify the key motives and goals for each of the main groups of Subjects, in this case, participants, facilitator/instructor(s), and workplace supervisors or mentors. 

Step 2
Analyze the activity system

Define the expected outcome in more detail: what sort of product or performance change will it be and how will its business impact be measured? From this, identify the specific types of work-based activities/tasks (Objects) that are likely to lead to the expected outcomes. Analyze the extent to which CSCL can be an appropriate instrument to assist the participants to complete the tasks and come to the desired outcome, given the norms and rules of the community (the corporate culture) in which the participants, the facilitator/instructors, and the supervisors commonly interact with each other (Division of Labor). How flexible is this community with respect to changes in the workplace environment (Rules) and to ways in which the learning process occurs? (Division of Labor)

Step 3
Choose the four types of instruments

Based on Steps 1 and 2, identify an appropriate instructional theory to underlie the instructional-design approach for the WBA-CSCL tasks. Merrill’s five key principles are "design oriented and prescriptive… relating to creating learning environments and products" (p. 44), and thus also can provide a basis for course design based on WBA-CSCL. Each of the five principles has corollaries that provide a translation from principle to design. These are summarized in Table 1.

***INSERT TABLE 1 ABOUT HERE***

Following this, decide on the next two categories of Instruments, learning resources and supports, that are appropriate for the course. In more detail than in Step 1, plan the resources and support needed for the series of subtasks related to the overall work-based activity (Object). For each subtask, identify what is expected, how the collaborating group should be working, when and how sharing with other groups will occur, and what learning resources and other forms of learning support are most likely to be relevant. Plan the contact and reporting moments within and among collaborating groups. Plan the contact moments with the supervisors to engage them in the work-based activities. In terms of the last of the four types of Instruments, select the electronic tools and environments for CSCL support and design and set up the electronic environments that will support the course processes.

Step 4
Analyze the activity system dynamics

Predict the dynamics that are likely to occur among the elements of the overall activity system, in terms of the relationships among subjects and the amount of change in the rules and common division of labor in the community if work-based activities supported by collaborative learning become the Objects of courses. How will these new interrelationships be likely to be perceived in the larger corporate community? Will they be rewarded? Are the new relationships, such as those occurring between participants and their supervisors, likely to be transferable to other workplace contexts outside of the WBA-CSCL course? From this analysis, revisit the choice of Instruments to see if additional support will be valuable, if additional tools might be helpful, and if additional resources might be useful.

Facilitating a course within a WBA-CSCL system while it is running

The components of a course designed as a WBA-CSCL activity system can also be used to focus attention on important dynamics within the system while the course is in operation. Based on previous research relating to CSCL (Collis & Moonen, 2001; Van der Veen, 2001; Winnips, 2001) and on work-based activities supported by technology in the corporate context (Hendriks, 2003; Margaryan, Collis, & Cooke, 2003a,b) the following is a sample of guidelines expressed in terms of activity-theory dyads that can guide the facilitator in steering the overall WBA-CSCL process while it is in action:

· Object-Instrument (tools and environments): As the course is in operation, use the common electronic environment as support for each (sub)task. Participants can submit something that is subsequently (a) built upon for their own problem situation, (b) used by the other groups for peer sharing and interaction; and (c) is potentially available for reuse outside of the course context.

· Rules-Instrument (learning support): For each submission, give feedback, from the course facilitators or via peers or other groups of experts. Make this feedback always available via the course Web environment.

· Division of Labor-Subjects: Check regularly with supervisors and engage them as learning partners (Bianco & Collis, 2003)

· Instrument (instructional theory)-Object (subtask): Conclude the course with systematic reflection about the WBA-CSCL that has occurred and its relation to business needs as well as individual and group professional development. Integrate evaluation input from all major subjects (actors).

An example of the application of this design approach in a specific course follows. 

WBA-CSCL: An example from Shell (LLD-SIEP)

The WBA-CSCL activity system and the design approach based on the framework have been applied since early 2002 in blended learning courses designed within the Learning and Leadership Development organization of Shell Exploration and Production (LLD-SIEP). The design team, in collaboration with researchers from the University of Twente have designed more than 100 courses reflecting at least some of the aspects of a WBA-CSCL activity system (for full reports see Arya, Margaryan, & Collis, 2003; Bianco & Collis, 2003; Bianco, Collis, Cooke, & Margaryan, 2002; Hendriks, 2003; Margaryan, Collis, & Cooke, 2003a,b; Collis & Margaryan, 2003). Internal course evaluations have shown a consistently high valuation of the courses by learners, facilitators/instructors, and supervisors, although a common concern is that a WBA-CSCL course requires more time and effort than previous knowledge-transfer courses. A description of one of these courses, Health Risk Assessment, follows in which the course is introduced and the LLD-SIEP context is described. Following this the four steps in the WBA-CSCL design process are used to describe the re-design of the course and the resulting course is described in terms of a WBA-CSCL activity system (The sources for the following are Bianco & Collis, 2003; Hendriks, 2003; and Margaryan, Collis, & Cooke, 2003a,b).

Health-risk assessment in Shell EP 

Health-risk assessment (HRA) is a complex and important process in Shell EP; health risks for the employees associated with potentially dangerous tasks such as drilling or handling chemicals must be regularly monitored and prevented, and health risks associated with Shell processes for the local environments must be managed at all times with great care. Hazards can be chemical, physical, biological, or ergonomic, with both acute and chronic effects. As an example, accidents while handling compressed air during drilling can lead to damage to body tissue and even potential deaths; exhaust fumes can lead to irritated eyes, respiratory-tract illnesses and potential carcinogenic problems; chemicals used in oil processing can cause red and itching skin. There are many examples, and personnel within Shell EP with job responsibilities involving health-risk assessment must be trained to identify the risks, and depending on their position, to take preventative action or report the risks to the appropriate person. HRA is a carefully documented and complex process in Shell EP and hundreds of Shell professionals worldwide must be trained each year to take responsibility for the assessment process in their workplaces. The person carrying out the assessment process never works in isolation, but must lead a team including persons such as the drilling foreman and superintendent, technicians, company physicians and physiotherapists, workplace team leaders, plant managers, security advisors, and general asset managers. Typically the course takes place in a one-week classroom setting, but difficulties arise in participants not being able to travel to the classroom sessions. Also, the classroom sessions do not provide the opportunity to actually carry out a health-risk assessment as it occurs in the workplace and get guidance and feedback from an expert or from peer-collaborators helping one another during this process.

Blended learning at Shell EP

Shell EP is one of the five core businesses of The Royal Dutch/Shell Group of Companies and focuses on finding and producing oil and gas. In an effort to continually improve performance among its staff of approximately 30,000, Shell EP has to ensure that these employees acquire, share, and use new skills and knowledge. To support this effort, the Shell Open University was established in December 2000 to deliver learning products to its employees, located in over 45 countries, through the use of technologies. These learning products are designed and delivered by the Shell (EP) Learning Centre (SLC), renamed in October 2003 as LLD-SIEP (Shell International EP Learning, Leadership & Development). The LLD-SIEP uses new learning technologies to incorporate a new way of knowledge dissemination and restructuring education and learning around a competence framework.

In 2001, a research partnership between the University of Twente and the LLD-SIEP was formed. The aims of the collaborative project (2001-2006) are to develop, share, and apply state-of-the-art knowledge and experience relating to new forms of learning in the organization supported by technology. A major focus is on the design of work-based activities that are carried out within a blended-learning approach (Bianco, Collis, Cooke, & Margaryan, 2002). CSCL is a learning support in many of the blended courses (Collis & Margaryan, 2003). The WBA-CSCL framework and associated design model described in this article have been developed within this project.

The participants in the courses offered by the LLD-SIEP are petroleum engineers, petrophysicists, geologists and other technical professionals from various Operating Units of Shell EP and associated companies around the world. The work-based activities/tasks and support for collaborative learning are integrated via a Web-based course-management environment called TeleTOP© developed at the University of Twente (Collis & Moonen, 2001).

Applying the WBA-CSCL design method to the HRA course

The four design steps modified from Jonassen and Rohrer-Murphy (1999) describing the design of a course involving a WBA-CSCL system were applied to the redesign of the HRA course as described as follows:

Step 1: Clarify the purpose of the activity system: The outcome of the redesigned HRA course was chosen to be (a) a complete and properly done HRA assessment of a potential health risk in the participant’s own workplace in which a potential health hazard is identified and a plan to minimize or eliminate the hazard is presented that is seen by the supervisor as important for the business, (b) developed by the participant while staying in his or her workplace, (c) working collaboratively with a team in his or her workplace and also with peers in the course. For the participants, the motivation is to obtain the health-risk assessor skill level without having to leave the workplace to go away to a course and in a way that generates a full HRA plan for his or her personal-competency portfolio. For the supervisor, the benefits are to be able to develop a team member to HRA skill level in a way that is likely to have the most direct transfer to the workplace and be the least disruptive to on-going work. For the facilitator/instructor, the time needed for continual trips away to present the one-week course can be replaced by the time, in his own workspace, that he chooses for giving feedback and guidance via the course Web environment. 

Step 2: Analyze the activity system: In order to reach the outcome of the activity system, the Object for the course was chosen to be a series of tasks leading to the generation of a full-scale health-risk assessment and plan for the participant’s own workplace. The tasks will be carried out in a realistic manner in the workplace, and thus require collaboration among the team that the participant needs to assemble for the health-risk appraisal process. By carrying out an actual health-risk appraisal following corporate procedures, the familiar rules and division of labour among the health-risk appraisal team still apply. However, making regular submissions relating to subtasks to the course facilitator and reflecting on the subtasks and relating to the course study resources obtained via a course Web environment calls for different roles and rules for attending a course than had been previously the case. For the instructor/facilitator, monitoring the assessment process as it goes on in the different workplaces of the participants, calls for new rules and procedures. For the supervisor, serving as a workplace mentor and monitor for the health-risk appraisal process may also call for changes in familiar roles and practices. Thus care needs to be taken in the course design to help all of the subjects handle these new ways of working within the course framework. 

Step 3: Choose the four types of instruments: In terms of the first type of instrument, relating to instructional methods, Merrill’s five design principles were applied to the design of specific phases in the course. Collaborative learning among peers in the course, helping each other reflect upon and move through the different subtasks of the overall Object task (carrying out a HRA and producing the associated report and recommendations), was chosen as an important support instrument. Collaboration in the workplace itself through instructions for how to involve members of the health-risk appraisal team as learning supporters was also designed. In terms of resources as an additional type of Instrument, the PowerPoint® presentations, and previous handouts and written materials that were used at the classroom sessions were made available via the course Web environment. Finally, in terms of electronic tools, the use of a course-management system provided a common environment for submitting, sharing, discussing, and comparing one’s own progress with those of the course peers. Figure 3 shows one of the pages from the course Web environment, a page, which gives instructions for a subtask involving a work-based activity. 

***INSERT FIGURE 3 ABOUT HERE***

Step 4: Analyze the activity system dynamics: It was predicted that supervisor involvement in the work-based activities might be hard to stimulate, as this sort of involvement would be different from the role usually played by the supervisor in terms of a team-member’s attendance in a course (giving permission to go). Thus special attention was given to tools and strategies integrated in the course design to engage the supervisor, such as a learning agreement (Bianco & Collis, 2003). Suggestions to the course facilitator relating to being efficient and timely in terms of responding to submissions and giving feedback were also discussed during the design process. 

The result of the design process was a course that involves a number of work-based activities which progressively build upon each other to take the learner through the health-risk assessment process including preparation (identification of a competent HRA team to coach and assist the learner with the work-based assignments during the course; planning; getting permission from the manager of the assessment team to perform an HRA); identification and rating of HRA hazards; assessment of health risks to the business; application of hazard and exposure ratings identified; effective documentation for the HRA results; and reviewing the HRA and assurance process. Some of the activities are individual and some collaborative. The communication and sharing aspects of the course are carried out entirely via the Web environment, with no face-to-face course sessions. The main learning resources for this course are e-modules, templates provided by the instructors, and a team of experts (HRA team) that participants contact at their chosen assessment situations. The example in Figure 3 shows the instructions for one of the subtasks related to identification of HRA hazards. Learners are to arrange a visit to the assessment site of their choice (which can be in their own units or any other department in their workplaces) and diagnose it in terms of potential health or safety hazards. 

The HRA course as a WBA-CSCL system

This example demonstrates how informal learning opportunities such as finding information from a real workplace environment and collaborating with and being coached by a team of experts and managers in order to complete the course assignment, can be integrated within a formal course with instructor guidance via different forms of feedback. In terms of the activity system, workplace situations specific to each learner become the learning tasks (Objects) motivating participation in the course, and are related to a step-by-step and scaffolded approach to goal-oriented learning. Subjects are not only the learners who work on the object to reach the desired outcome (HRA competence development based on performance), but also include the individual’s peers in the workplace, experts in the organization, the course instructor, and the managers and supervisors of the learners. Guided by organization-specific competence frameworks and HRA standards as Rules, learning becomes relevant and applicable. Instruments of the activity system which mediate the subject-object relationships involve the underlying TeleTOP© system, e-modules as study materials, resources contributed by the learners and the instructor, and HRA experts. Support instruments include structured support from the supervisor and facilitator/instructor, and collaboration with others. The theoretical design instrument is Merrill’s first principles (2002): learners are involved in solving real-world problems, they are guided and scaffolded in the process, they apply what they learned, and reflect and integrate learning into their workplace practice.

Challenges 

The on-going research at LLD-SIEP confirms the expectation that moving to a new learning approach that integrates formal and informal learning around the framework of work-based activities and computer-supported collaborative learning is a complex process, but given a sound theoretical framework and a practical course-redesign approach, scaling up into real practice can occur. Many issues remain challenging. From the on-going experience base of the redesign of more than 100 courses in less than two years, four issues have emerged as most dominant (Hendriks, 2003). These include: organizational and social issues, time and workplace issues, issues relating to the involvement of the supervisor of the learner, and issues relating to the multinational setting. Each of these will be discussed briefly here.

Organizational and social issues

Major problems confronting the move to WBA-CSCL relate to the expectations in the workplace of what constitutes learning. Learning is still often seen, and accredited, around time spent at courses. The concept of learning as going away to a course is strongly embedded not only in the expectations of many in the organization but also in the procedures used to describe and fund formal learning (how many people x how many hours in the classroom). Informal learning, or learning that goes on while still doing one's job, is not yet part of the formal system of recognizing learning in terms of promotions and career ladders although at Shell EP it is being accepted as part of the new learning strategy adopted by the company in 2003. However, despite a statement of corporate strategy, support in terms of released time and learning facilitation is not yet consistently in place when learning takes place within the context of real work in the workplace setting. This places WBA-CSCL in a fringe or periphery position in terms of support and internal recognition.

Time and workplace issues

The strength of WBA-CSCL is that it is grounded in real workplace tasks. But this also contributes to the problem of how to build in the time needed for collaborative learning above simply doing the job. The result is often that the learner has to fit in any collaborative-learning activities, particularly those relating to sharing, peer interaction, and reflection, into his own time outside of the workplace. While many may be motivated enough by the benefits of learning from colleagues and being guided through subtasks such as reflection, many more will just not have the time to do more than their regular jobs. The close boundary between WBA-CSCL and learning is not only its strength but also its vulnerability in practice.

Issues relating to the involvement of the supervisor
The supervisor of the learner involved in WBA-CSCL must be supportive and more than this, should also be involved in the learning processes (Bianco & Collis, 2003). In practice, this is difficult to achieve. Supervisors see learning as going away to courses and do not see that they have any further involvement. Many different strategies are being attempted, but without building support for WBA-CSCL into their job descriptions, the effort to effectively involve supervisors is an uphill battle.

Issues relating to the multinational setting

There are many complexities involved with striving for effective collaborative learning when the collaborators are distributed among different parts of the world and represent different cultural backgrounds. One approach is that of assuming homogeneity: in a multinational company, the course instructor might expect that all the learners will benefit from being treated as fitting a single company culture. However, differences among people will still remain, and a more-productive approach will be to leverage cultural differences. How to realize this and make it manageable within a WBA-CSCL system is a major challenge. 

Thus, the WBA-CSCL Framework based on Activity Theory and the associated course-design approach appear to help in structuring the introduction of new forms of learning for professionals in corporate settings. However, much stills needs to change in the social climate of the workplace (the Community, the Rules, and the Division of Labor) before the potential of the approach will be realized in widespread practice in corporate settings.
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Table 1

Prescriptions for instructional design (summarized from Merrill, 2002, pp. 44-51)

	Principles and corollaries
	Prescriptions

	Principle 1: Problem setting

Corollaries: Show task, task level, problem centered
	-Engage learners in real-world problems that are engaging and relevant

-Make clear the intended final behavior

-Move in a progression from less-complex to more-complex tasks

	Principle 2: Activation

Corollaries: Previous experience, new experience, structure
	-Apply past experiences to new problems, -Stimulate the development of mental models to bridge past experience with new problems

	Principle 3: Demonstration (Show me)

Corollaries: Consistency, learner guidance, relevant media
	-Demonstrate information via specific examples or cases

-Provide multiple representations

-Guide the learner to focus on relevant aspects of the demonstration

	Principle 4: Application (Let me)

Corollaries: Practice consistency, diminishing coaching, varied practice
	-Use new knowledge or skills to solve real-world problems

-Scaffold the gradual withdrawal of support

-Provide a variety of practice experiences

	Principle 5: Integration (Watch me)

Corollaries: Reflection, integration
	-Synthesize and share

-Create new insights and take into practice


Figure Captions

Figure 1. An activity system (Engestroem, 1987)

Figure 2. An activity system representation of WBA-CSCL in a multinational corporate setting

Figure 3. An example of a work-based activity in the Health Risk Assessment course, supported by a Web-based environment
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