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Introduction


The current move toward reusable, easy to build tools for supporting information acquisition in learning environments (Downes, 2000; Merrill & Group, 1998; Myers, 1999) is an important one for further consideration. While there are undoubtedly advantages to the development of these learning objects, we have, as a field, overlooked the most important aspect of the tools – how they support student learning. The discussion on learning objects thus far has focused largely on their design and technical development (e.g., LTSC, 2000). The purpose of this chapter is to describe one potential use of learning objects – as support tools in a project-based action learning environment. This environment depends on student immersion in real-world problems with scaffoldings of various kinds to support their inquiry (Jonassen, 1999). Further, and perhaps most critically, it includes social interaction among peers (e.g., Duffy & Cunningham, 1996; Jonassen, 1999; Savery & Duffy, 1995). “The process of using technology to improve learning is never solely a technical matter, concerned only with properties of hardware and software. Like a textbook or any other cultural object, technology resources for education – whether a software science simulation or an interactive reading exercise – function in a social environment, mediated by learning conversations with peers and teachers” (Bransford, Brown, & Cocking, 1999, p. 218). 


As conceptualized by the ID2 group (e.g., Merrill, 1999; Merrill, 1998; Merrill, Jones, & Li, 1996), learning objects offer ease of development, a high degree of interchangeability, and a higher degree of individualized learning than traditional group-focused instructional interventions. However, these objects grow out of and exemplify a strong information processing foundation (Driscoll, 1994). After all, used as standalone teaching agents, they rely exclusively on the notion that information – which, in this belief system is synonymous with “knowledge” (Mayer, 1999) – is a commodity that can be transferred from the computer to the student. Once the student has seen the information and studied the information, she will be able to pass the test on that information. And, presumably, once the student has processed the information, she will be able to use it as part of a larger knowledge base.

In the current conception, there is also a strong leaning toward the notion that people should learn small amounts of discrete information at one time and slowly build a network of these information chunks. For instance, an object may teach a single process or idea. Once that content is mastered, the student will move on to the next process or idea. Each object is discrete and separate from the next. In the end, however, the student is expected to tie these discrete pieces together in order to understand larger ideas. In this additive approach to education, it would be assumed that if a learner were to study maps of each region of the world independently, that learner would eventually be able to create a representation of the entire world.

Finally, there is a strong emphasis in the common conception of learning objects on the traditional “presentation, practice, feedback” model that is regarded as an exceptional tool in helping deliver information to students. That is, the learning object presents the information, provides the student with an infinite amount of practice, and provides a test that allows the computer to provide feedback. This harkens back to the view that because computers are infinitely patient, the student is free to work on the material for as long as necessary, and, if she fails to master the content, she will be able to revisit the learning object. Of course, it does not embrace, or even acknowledge, the notion that the information may be more readily learned if learners have access to it in multiple presentation modes.

Learning objects built on this information delivery model fail to provide solutions for many current learning environments. The current movement in education today calls for students to develop information age skills rather than build content bases (e.g., Boyer Commission, 1998; Brown, 2000; Mayer, 1999; U. S. Dept. of Labor, 1991). That is, businesses are looking for students who have critical thinking and problem solving skills, communication skills, and know how to be a professional in their field rather than simply know about the field itself. In short, businesses are looking for people who have learned how to learn. In response to these calls, and in response to our increasing understanding of learning and instruction, there are many varieties of inquiry-based, constructivist learning environments being developed. For example, problem-based learning (e.g., Savery & Duffy, 1995) and goal-based scenarios (e.g., Schank, Berman, & Macpherson, 1999) are becoming increasingly common in higher education, K-12 classrooms, and corporate training. 

Many of these more authentic approaches to education suffer from some of the same problems as traditional approaches. In constructivist environments as in others, students need access to good content, ways of measuring their understanding, and the ability to have multiple exposure opportunities when confronted with new information. Because of these needs, learning objects seem to provide an excellent support tool in these inquiry-based learning environments. However, using learning objects in constructivist ways requires some rethinking of the objects and careful consideration of their use. 

The purpose of this chapter is to explore the implications of using learning objects to support a constructivist learning environment. To illustrate our ideas, a description of the MBAWB project involving the development of a library of learning objects to support a project-based, inquiry learning environment is included. This environment, the MBA Without Boundaries program (MBAWB) is a mostly web-based, cohort model for earning an MBA degree at Ohio University (http://mbawb.cob.ohiou.edu/brief.html). This two-year program uses a combination of complex, authentic problems and face-to-face residencies to help its students develop all of the content, process, and leadership skills and knowledge they need. It addresses the needs of highly motivated people who cannot attend a traditional, face-to-face program.


While the MBAWB offers a strong program that has had a high level of success, there are still areas for improvement. One area of improvement centers on information sources. At the beginning of the MBAWB, students purchase a set of books that provide a foundation in all the areas in which they will be working. In addition to these books, students are strongly encouraged to use the Internet as a key resource. However, there has been no effective way for students to share what they find within their own cohort – or with other cohorts. This has led to frustration as students wade through the Internet quagmire looking for critical information project after project. This also leads to heavier demands being placed on the faculty as students become frustrated by the difficulty they are having in locating appropriate information. In an effort to ease the strain on the faculty and provide a viable library, the MBAWB faculty is creating a set of learning objects to support students as they work through their projects. 

Learning Objects in the Constructivist Learning Environment


Much ado has been made of constructivism over the past two decades. In fact, it has become such a popular buzzword, that many people are adopting it to describe anything that involves students working together or working on projects. Unfortunately, this sells constructivism as a theory far short. The fundamental belief of constructivism should be kept at the heart of any design effort of a constructivist learning environment. That belief is that knowledge is constructed – it is not a transferable commodity, rather it is developed within each individual based on her experiences and understandings of the world around her (Bruner, 1990; Driscoll, 1994; Duffy & Cunningham, 1996; Jonassen, 1999; Savery & Duffy, 1995). While it is undeniable that multiple people can have similar understandings, each walks away from a learning situation with a somewhat different understanding of what they have learned and how it can be used. 

In action, a constructivist environment supports the development of understanding in a number of ways. The environment should be based around an authentic problem that provides a motivating context for learning (Jonassen, 1999; Savery & Duffy, 1995; Schank et al., 1999). These problems should be open-ended, allowing students to tackle situations in authentic ways to solve a problem with no one right answer. The constructivist learning environment should allow for social negotiation so students can test their understandings against others’ and readily share information (Jonassen, 1999; Lave & Wenger, 1991; Savery & Duffy, 1995; Vygotsky, 1978). Finally, the environment should be designed to help students construct knowledge. This is supported by the social negotiation and through the context, but also depends on modeling and scaffolding to help students become successful learners (APA, 1997; Jonassen, 1999) as well as opportunities for reflection in and on action (APA, 1997; Schon, 1987).

Cognitive Apprenticeship


Under the epistemological umbrella of constructivism, we find a number of theories and approaches that become relevant to our discussion of learning objects for the MBAWB. One key element of our specific context is the need for authentic learning. Both the cognitive apprenticeship (Brown, 2000; Brown, Collins, & Duguid, 1989) and the situated learning (Lave & Wenger, 1991) movements have brought the notion of learning in situ into the public discussion. Both movements have asserted that in order to develop professionals in a field, we must provide our learners with an opportunity to develop as professionals. Too often, education focuses on learning about a profession rather than learning to be a professional. “Many of the activities students undertake are simply not the activities of practitioners and would not make sense or be endorsed by cultures to which they are attributed” (Brown et al., 1989, p. 34). Particularly in the case of a professional school, such as a school of business, there is no higher goal than producing professionals; therefore, the educational experience of the students should be designed to move in that direction.


In order to help our students become professionals in the field, we must focus on creating cognitive apprenticeships for them – that is, creating learning environments that let students construct understandings of the world through doing (Brown, 2000; Brown et al., 1989; Duffy & Cunningham, 1996). This is a move away from the emphasis on developing knowing that typically prevails in educational settings (Brown et al., 1989). It should be noted, however, that this doing is at a cognitive level, not a behavioral one (Mayer, 1999) and that one of the underlying assumptions of this kind of learning by doing assumes that “[w]hen students learn how, they inevitably learn content knowledge in the service of accomplishing their task” (Schank et al., 1999, p. 165). Students need to engage in authentic activities – real world problems and situations that they might face in their workplaces. They need to deal with real activities in which professionals in their field engage. And they need to have opportunities to develop the processes and thinking of a professional through increasingly complex situations. These learning opportunities need to be scaffolded in a way that allows learners to move from lower stakes circumstances to higher stakes as they learn (Lave & Wenger, 1991). Without a rich, holistic learning environment the learner’s experience is impoverished, disconnected, and somewhat random. The learner needs to have a rich context – such as a real-world, ill-structured problem. This context needs to be provided in a way that allows the learner to work within her zone of proximal development (Vygotsky, 1978).


The cognitive apprenticeship notion of learning to use tools (including cognitive tools) in the ways that professionals really use them becomes even more critical to the learning experience when the learners are already professionals in their fields. The learners already know something about how the field works and how some of the tools might be used. Further, they are busy being practitioners in their field. These two factors – a working knowledge of the field and busy-ness – lead them to have little tolerance for an “ivory tower” approach to education. They want authentic learning that allows them to immediately apply their academic work to their professional lives. We see this in our MBAWB students as well as in other students who are full-time professionals, such as the author’s graduate students who are full-time teachers.

Open-Ended Learning Environments


The context is a critical element in this discussion. Our challenge in “teaching” students is not to identify key information they need to know and sequence it for delivery. Instead, our challenge is to provide an environment that is rich with learning experiences and resources. These environments should be learner-centered in that the students are responsible for determining what is important in the problem they are solving (Savery & Duffy, 1995). Further, they need to be open learning environments (OLE) (Hannafin, Land, & Oliver, 1999; Hill & Land, 1998) that support students in developing their own understandings of that which they have decided is important. Rather than allowing instruction that simplifies “detection and mastery of key concepts by isolating and instructing to-be-learned knowledge and skill” (Hannafin et al., 1999, p. 119), OLEs require that complex problems be used that link concepts and content to real situations where the “need to know” is naturally generated. These are environments in which instruction is more than a transaction of information from the machine to the student (Merrill et al., 1998). 

Merrill has argued that all content must eventually be decontextualized in order to be generalized from one instance to another (Merrill, 1992). As might be expected from this, the ID2 group’s learning objects can cover a variety of materials in discrete units much the same way an encyclopedia might. However, this argument is absolutely reversed from the constructivist ideal (Bednar, Cunningham, Duffy, & Perry, 1992; Duffy & Cunningham, 1996) and from the perspective of “legitimate peripheral participation” (Lave & Wenger, 1991). In the MBAWB approach, we have adopted the perspective that students should learn everything in context because the more similar the learning environment is to the “real world” the students will face after their learning experience, the more easily they will be able to adapt what they have learned to that environment (Savery & Duffy, 1995). We have combined this with the scaffolding notions that suggest allowing students to work in more and more complex situations which require revisiting their existing knowledge as they construct new understandings.

The essential nature of a learning context is the underlying premise to the entire MBAWB program (Stinson & Milter, 1996) and an idea that drives our learning objects. We do not expect that students will ever access the learning object library unless they have questions – either related to their MBAWB projects or their jobs. The context gives them a reason to visit the objects and provides something for them to anchor the information in the learning objects to. 


Within the OLE, learning objects act in two key ways: as resources and as scaffolding.  As resources, they are designed specifically to enable students easy access to information in a just-in-time fashion. If a course problem requires a student to do a needs analysis or learn about a certain accounting technique, there needs to be information readily available to students on those topics. In this way, the learning objects help support the students in becoming bricoleurs – that is, becoming the users of tools to build things that are important to them (Brown, 2000). Their job is to decide which tools will work to build their desired product.


Second, the learning objects provide a certain degree of scaffolding for the student. In this case, it is the way we use the objects that provides the scaffolding. First, they offer conceptual scaffolding (Hannafin et al., 1999) in that we are creating the objects to help students to focus on concepts key to their understanding. The MBAWB learning objects team envisions that learners will start at a broader level and work more deeply – uncovering more detail and more complex ideas as they go through the library of objects. 

The learning objects also offer strategic scaffolding.  They will be offering a variety of approaches to the concept to support the learners in developing a deeper understanding of the object’s content (Hannafin et al., 1999). The learner will first see a brief overview of the specific topic of an object, and then she will be able to access more detailed information. There will be advice from experts contained in each object as well as complex cases (“war stories” and “case studies”) that demonstrate practical application to the learner. Further, there will be links to more information, to related objects, and to other key information. 

Finally, there is potential in our learning objects for metacognitive scaffolding through reflection in the assessment area. Because our primary concern is with the students determining whether they understand the content, whether the content is what they need, and what they still need to know to answer their larger question, the purpose of our “tests” is quite different from that of traditional ones. We have the freedom – and, in fact, the imperative – to use innovative strategies in the test section that allow students to evaluate their own thinking, to reflect on where they are, and to evaluate their mental models for inconsistencies. In this way, we are allowing students to “test their mettle” before “going public” to their team with their ideas (Schwartz, Lin, Brophy, & Bransford, 1999).

Social Negotiation


Key to any constructivist environment and particularly important to both the OLE approach and cognitive apprenticeship model is an implicit valuing of the communities of practice that are developed as part of the learning process. To the MBAWB team, learning is a process of social negotiation – what we learn is shaped by those around us and, in fact, meaning is determined not only by each individual but also by the culture within which the individual is acting (Duffy & Cunningham, 1996; Lave & Wenger, 1991). Without context, information is quite meaningless. For example, one of the author’s education graduate students reported that on a standardized test she had to give her first graders, a question asked the student to select the picture that showed a road leading into a city. The students in the class all chose the two-lane road – after all, the highway leading to their rural town was two lanes wide. However, the test writers had determined that the “correct” answer was the four-lane road, using a different context from that of the students. The answer they were asking for had no relevance in the students’ lives. Social understanding and context are inseparable and inescapable.


Each student in an OLE setting such as ours participates in at least one community of practice – the community formed by the students in the class and the instructor. In the MBAWB, and an increasing number of educational experiences, the students participate in at least two communities of practice simultaneously. They are active in the community of learners through an asynchronous conferencing system, email, and other communications tools while simultaneously being full participants in the community of practice at their workplace. This learning ecology (Brown, 2000) not only strengthens the knowledge base of the individuals involved, but also fosters “cross-pollination” between the multiple communities represented in each cohort. In the learning community of practice, we see both talking within and talking about the profession, both authentic activities critical to learning (Lave & Wenger, 1991). It is the talking about activity that the learning objects hope to inform. The intention is that the explicit knowledge developed through work with the objects will inform the tacit knowledge base of the student and that the student’s tacit knowledge will contribute to the communities of practice of which the student is a part (Brown, 2000).

Learning Objects as Knowledge Objects


Outside the world of learning objects, the phrase “knowledge objects” has been used to describe “tight integration of the understandings [students] develop” (Entwistle & Marton, 1994, p. 166). In their study they were considering how we deal with new information in creating meaning. Their study indicated, in fact, that we might need to develop understanding of a subject or discipline before we can learn facts – the students need some sort of prior understanding to anchor the facts to before they are meaningful. These understandings, and the facts students link to them, are the knowledge objects. This notion, actually, more closely matches our conceptual framework than the learning objects notions put forth by Merrill’s ID2 group (Merrill, 1999; Merrill, 1998; Merrill et al., 1996). 


One key way that this desire to build learning objects that represent knowledge objects manifests itself is in our design process. We are essentially creating a concept map of the entire program and providing learning objects for each of the items in the concept map. In fact, at the learning object level, we have asked the faculty to create visual concept maps that break down their own “knowledge objects” in their area of expertise in order to provide an idea of what pieces of their knowledge fit together to create the objects. Further, this gives each learning object a place within the larger map that represents the body of information an MBA needs to be comfortable with. By using the concept mapping technique, we are also able to consider whether there is a need for learning objects that break down an idea further. 

Our ultimate desire is that the students will use our learning objects to form their own bodies of understanding. Because of our fundamental belief that there is no single “correct” body of understanding, we are not attempting to create the MBA concept map. Instead, we are recognizing that the faculty will be providing a body of information in the objects that will be used within an overarching context that drives the students’ need to know the information. The students will take that information, put it into their own contexts, work with it in their own community of practice, and leave with a different body of knowledge than each individual faculty member might have. That is exactly our goal. Because this is our goal, students will not have access to much of the concept map. The one element they will benefit from is links to learning objects that have been designated by faculty as being closely related to the object they are currently working on. However, there will be no attempt to incorporate the entire concept map for the library into the learning objects or the navigation structures. 

Building Learning Objects for the MBAWB


The MBAWB has turned to learning objects as an enhancement to the learning environment currently offered. The Web-based learning objects library will be provided to the students’ as another body of material to support their work on the real-world problems that remain at the center of all learning. This library will focus on the foundational information that remains virtually unchanged over time (such as “what is an income statement?”). Students will still be expected to seek out and use other Internet-based resources for the more dynamic information – we expect that our students will develop business research skills and develop the ability to work in ill-structured inquiry environments as part of their program. As with the other resources in the program, the learning objects will be used by the students on an as-needed basis. However, we do not anticipate that the students will see the learning objects as optional – we expect that they will come to rely on the learning objects library as a primary source of information.

Our view of learning objects fits Wiley’s definition, “any digital resource that can be reused to support learning” (Wiley, 2000, p. 23). Our objects are certainly designed to support learning. More specifically, we are supporting learning in an inquiry-based environment by providing necessary materials in an easy-to-access format. The learning objects are meant to be reusable. Most immediately, they will be reused project after project for the duration of each MBA cohort. The MBAWB leadership also anticipates the potential use of subsets of the objects in other courses – particularly at the undergraduate level and the use of the learning object library by alumni who are professionals in the field. And, by necessity, the MBAWB learning objects are digital. In fact, because of the distributed nature of the program and our desire for easy maintenance, our learning objects are exclusively Web-based.

Our objects, however, differ in some critical ways from the conventional definitions of learning objects. One fundamental difference is the size of the object. Each of our learning objects is the sum of a number of smaller pieces. The MBAWB learning objects will usually include introductory text, video, case studies, war stories, a further reading list, and a self-test. There are no purposely accessible smaller components, although we acknowledge that students might use the “Save as…” option to save these smaller pieces, and the objects are not generated by dynamically combining a number of smaller elements based on metadata tags. This is quite different from the view of objects as being able to be instantly generated from small components (LTSC, 2000). The MBAWB approach is attempting to address the issues of reusability and repurposability (Wiley, 1999) by thinking of the learning objects only in our specific context. We recognize that we are limiting the reusability of the primary building blocks of the learning objects by linking them so tightly to each other. However, we are providing more integrated information within each object, thereby allowing students to more readily see whether an object meets their current needs and how it meets those needs. This, of course, ties back to the larger learning context and our fundamental beliefs about the roles of the learning objects in scaffolding learning and supporting information access needs of students in OLEs.

Another critical difference between the MBAWB use of learning objects and other ideas about them is our conception of their ultimate purpose. Our goal and design approach is to create a set of approximately 500 objects that will represent a body of information known by an expert in business. These objects will not replace the learning context; rather they will be a supporting part of it. They depend heavily upon the problem and on the social context, including support and questioning from the faculty, to be effective. We are not attempting to create a point-and-click MBA program.


As described in Downes (2000), we envision the objects existing within a database. We will be using his notion of separating the content from the “look” of the page. We anticipate using XML or some other standard to dynamically generate the visible objects from the data in the database. We will be storing the information in a presentation-independent form in the database and will use templates to generate the presentation form. By using this approach, we will be able to create a template for easy upgrading and maintenance of the objects as well as providing a means for controlling how students enter each object. Further, by using a database, it will be easy to modify portions of the objects as necessary without the need to edit multiple HTML pages. While our learning objects contain multiple components, rather than individual building blocks, we see using the same kinds of metadata and structuring as helping us to generate the objects rapidly – an undeniable benefit of the learning object idea.

To us, the user’s entry point to each learning object is critical in helping prevent navigational disorientation. We plan to create a system that allows students to always access the summary page for the learning object before accessing any further content. This has two important advantages. First, by providing the concept brief, we provide an opportunity for students to quickly determine whether this object contains the information they need. Second, when a student moves from one object to another, it will be immediately apparent because the first page will always be the concept brief.

Pieces of the Objects


As previously discussed, the MBAWB learning objects will contain a variety of materials arranged in a standard way. Each object will consist of a number of parts: a glossary entry, concept brief, content overview, readings, examples, problems/cases, war stories, “self-test,” and bibliography. By including such a variety of materials, we attempt to provide multiple representations of the information so that learners can develop more holistic and transferable understandings of the objects. 

Technically the learning objects will fall under Wiley’s (2000) “combined-open” classification. There will be a number of discrete items pulled together into a packet of web pages. However, they will functionally be more like the “combined-closed” objects because each packet of learning objects will be presented to the user as a single unit. We will provide no overt ability for the students to access individual pieces of the larger objects. Each of these packets will be comprised of pieces its author has chosen to put together. The objects will not be dynamically generated from the metadata tags as some learning objects might be. Further, the self-tests will be specific to the object as a whole and will help the learner consider her own understanding of the concept covered by the object. While we are limiting reusability because the objects are more detailed than a collection of pictures, for example, we are developing the objects to contain more contextual information to help users. Each of the pieces, with the exception of the glossary entry, will be accessible from anywhere within an object. The glossary entry will serve as one navigational strategy for getting the students to the information they need. They will have access to a complete glossary of terms with brief definitions. The student can use this to select a concept or process they want more information on.


The objects will always open to the concept brief page that will include a summary of information about the concept or process that is the focus of the learning object. It will most closely parallel an encyclopedia entry on the topic. The length will be one or two paragraphs. The student can, from this page, decide where to go within the object to support her own learning best. The choices from this page – and all the other pages within the object – will be to go to the content overview, problems or cases, war stories, or self-test.


The content overview section will include a full description of the content of the object written by an expert in the content area – either a professor or a businessperson. This section will include five to ten pages of text describing the process or concept. Our goal is to provide the content in a way that allows students to see how it is applicable to the business world. Thus, the examples will reside in this section of the object. The content overview will also be the gateway to the additional readings that are available about the topic. These readings may include publicly accessible online materials as well as materials the MBAWB has obtained copyright permissions to use in this closed system. The goal is to provide as much information as possible to the students without requiring them to scour the Internet. The bibliography will also be accessible from the content overview section. It will point students to other resources – both in print and on the Internet – that might be helpful to them in developing their understanding.


The examples, as part of the content overview, may be realistic microcases of the process or concept at work. They will not necessarily be based on real situations and may not be as complex and rich as a case would be. They are intended to provide an alternate way to demonstrate what the content overview is talking about. Examples may also include tools or screenshots of tools that are used by practitioners so students can see what those are and how they work.


The problems or cases may consist of text, audio, and/or video. They will include examples of the concept or process at work in a real business situation. The cases will be complex and include rich detail about when and how to use the information from the learning object. The problems and cases, as well as some of the examples, will provide some of the variety necessary to help the students transfer the content to other situations (Bransford et al., 1999).

The war stories are designed to give a real account of what happened in an implementation of the process or concept. These video and audio clips will include discussion of the things that went well and what kinds of things can go wrong. They will feature practitioners in various business settings. The goal of these pieces is to help students see a richer picture and to help them understand how the content or process fits into a larger context.


Finally, the self-test will provide an opportunity for the students to measure their own understanding of the content of the learning object. The students may revisit the test/reflective activity as many times as they want. The test will not involve any interaction with the facilitators. The tests will either be reflective in nature – asking students to consider their understandings on new cases or they may use computer-scored multiple choice items in cases where that is appropriate. In all cases, the tests will either be self-scoring or provide model answers with elaboration so that the students can measure their own understanding and benefit from seeing how an expert thinks through the same situation.

Navigating in and Between Objects


In all of these sections, there will be a common within-object navigation. The student will be able to use point-and-click steering to move from one section of the object to the next. There will not be a way to use a search engine to go directly to a particular part of the object. Instead, there will always be a “front door.” In this way, we aim to reduce the risk of students becoming lost in the learning objects library (Fleming, 1998; Nielsen, 2000). While we recognize that some people might see this structure as limiting the learning object potential by not allowing pieces to be interchangeable, we see this structure as being superior in helping students work with considerable information by always having a beginning for the objects and always having the same basic pieces within the objects. 


One of our greatest concerns and interests in the learning objects is supporting the students in moving through them effectively. Unlike the ID2 learning objects, the MBAWB learning objects cannot be sequenced because we cannot expect that students will move through the information in a particular order. In fact, expecting them to do that would harm the learning environment because it would remove ownership of the problem from the students (McCombs & Whisler, 1997; Savery & Duffy, 1995). If we cannot support student movement between and within the objects based on their evolving needs and understandings, the objects will not be serving the scaffolding functions they are intended to serve. 

In our ideal implementation, the students will have full access to the complete library of objects from their first day in the MBAWB program. There are a number of implications of this. First, the MBAWB students exhibit diverse levels of skill in both navigating the Internet and in their content knowledge. This means that we will need to offer a variety of options, such as browsing and searching, so that we can support both expert and novice searchers and learners in their learning. Novice learners in any area not only do not know much, but also are not able to express what they need to know (Hill, 1999). We will need to provide an easy way for them to get what they need. The glossary is our primary means for doing this. It provides the novice users with the opportunity to use browsing methods – following point-and-click paths – rather than forcing them to search for something that they may not even be able to adequately define using search terms. The glossary attempts to support the novice by providing little pieces of information about each entry to help learners identify whether an object is appropriate or not appropriate to them.

As further support to the novices, we may package the learning objects into certain groups to help prevent the students from getting lost in the information. This packaging could be automated by using keywords or it may come from the faculty specifically pointing out a small subset of learning objects that support the students in getting started with their projects. Further, by identifying a starter set, we would help the students move toward asking the question “Is what I have found sufficient? Am I ready to end the search?” (Hill, 1999).

Likewise, we know that by the end of the program our students are more expert in both their search capabilities – because they will have done some Internet searching as part of the MBAWB program – and their content knowledge. They will be more likely to know how to express what they do not know. And, they will be more capable of assessing the value of the information they have found. Unlike novices who tend to browse the Internet, experts focus on deliberate searches (Hill, 1999). In order to address the needs of these users, we will provide a strong search capability centered on keywords. This means that while they can only access a given learning object from its “front door,” students will have some ability to search on the subcomponents of the learning objects. Therefore, if they were searching for a particular keyword that appeared in a “war story,” they would be able to find the object that contained that keyword. To further help them find their specific component of the object, the search engine will offer specific information about the exact piece the keyword relates to.

The between-objects navigation will also include the ability to move between related objects. This list of related learning objects will be generated based on the concept maps completed by the faculty showing their thoughts on how information fits together. The related objects will also be determined, to an extent, by the projects. We intend to take the project contexts within which the students work into account in our programming. However, we do not intend to imply particular relationships in our learning objects library. While we can identify pieces that seem to be tied together, we do not want to infer that those relationships are static or the only relationships possible. Because of this, the concept map relations will never be made apparent to the students.

CONCLUSIONS

While, in the end, the tools may look similar, the cognitivist and constructivist uses of learning objects are undeniably different. They are meant to serve different purposes – both practically and philosophically. They do have some very important similarities, however. Both situations provide learning objects that are transferable to new situations and can be put together in a variety of ways to achieve a variety of goals. The intent in both cases is the same – to provide information to students that capitalizes on the multimedia capabilities of computers in an affordable, time-sensitive way. Both strive to be easy enough to work with that the instructor/facilitator can easily create new objects. And both use the same kinds of structuring.


While we are only in the beginning phases of developing these objects, they have forced us to consider what we value most in the learning process and how the objects fit that picture. Perhaps the most striking and important difference between the MBAWB learning objects and those of Merrill’s ID2 group and others is the dependence of the MBAWB objects on the greater context. Because they are a part of an open learning environment (Hannafin et al., 1999), the use of learning objects relies on context, social negotiation, self-directed learning, and reflective practice in order to be effective. This is in stark contrast to Merill’s objects which neglect the critical nature of the larger context (Merrill, 1992).

Further, the constructivist objects do not seek to replace the teacher or even act as information transmittal tools. Instead, they are presented as pieces of knowledge that students can easily access and draw from to enhance their understanding of the business world. This is not a transactional process. It is our commitment to the notion that learning is a process of constructing meaning rather than a process of acquiring information that drives our efforts in these learning objects.
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