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Abstract: The concept of “learning objects” has recently emerged as a ubiquitous new element in the discourse of educational technology.  Defined broadly as any resource that can be used to support learning, a learning object is taken to be a small reusable chunk of instructional media. Typically, though not exclusively, digital in form, learning objects are seen as small packages which can be combined and assembled to create an overall program of instruction. Within the literature exploring the use of learning objects, emphasis is primarily placed on the learning materials themselves. This particular area of focus comes at the expense of emphasis being placed on the underlying instructional design or specific learning activities undertaken by students throughout their course of study. Effective learning is certainly not guaranteed by the integration of a variety of learning objects into a technology-based course of study. In building any effective course of study, it is student learning activity and not the resources they are provided with which form the essential mediators of learning outcome. Accordingly, from the perspective of  student-centred learning, the overall instructional design and promotion of student learning activity are higher priorities than the provision of multimedia learning resources. This paper describes the development of a new tool for the evaluation of learning objects which can be used in the course development process to increase the overall focus on student learning outcomes. The new tool assists teaching staff in the structured analysis of learning objects and in the development of a coherent course of instruction through the integration of various learning objects within the digital learning environment.
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Introduction

Defining Learning Objects. 

The concept of learning objects has recently emerged as a ubiquitous new element in the discourse of educational technology.  Defined broadly as any resource that can be used to support learning, a learning object is taken to be a small reusable chunk of instructional media (Wiley, 2002). Typically, though not exclusively, digital in form, learning objects are seen as small packages which can be combined and assembled to create an overall program of instruction. 

The notion of learning objects has emerged from the object-oriented approach to the design of computer software, which emphasises the integration of discreet sub-units of software in the construction of complex computer programs.  As one early article expounding the benefits of object-oriented approach to software development suggests:
Using software built in reusable blocks with definable inward and outward interfaces creates software systems that can be more easily ported to new environments. These reusable blocks can also become a business asset (Deutsch and Goldberg, 1991).

Just as blocks of object-oriented software are seen as discreet sub-units that can be reused and reassembled into new programs, learning objects form individual components of an overarching instructional program. The proponents of learning objects have thus formed a new commodity in the form of discreet and saleable digital instructional units.

To illustrate the concept of the learning object, consider the following: 1) a piece of text outlining aircraft performance during “windshear”; 2) a segment of video illustrating the correct technique for using pitch-attitude and thrust during a windshear encounter; 3) an interactive multimedia simulation of the effects of windshear on the vertical flight path of a B737-800 aircraft; and 4) an aerodrome chart which provides details of obstacles and terrain in the vicinity. Each of these four items are discreet resources which provide information to pilots in relation to safe flight in windshear conditions and all four are types of information typically available from a variety of sources on the Internet. However, each item can also be conceived as a learning object, which can be integrated into an overall instructional program.

The Perceived Benefits of Learning Objects. 

The primary argument in favour of learning objects involves the considerable efficiencies that learning objects offer in the creation of technology-based courses of study. The development of high-quality electronic learning materials is particularly resource-intensive, both in relation to the human resources of knowledge, skills and time, as well as the hardware and software involved. Specifically within the higher education sector, the constant duplication of materials development across thousands of institutions world-wide represents a highly inefficient approach to the support of student learning. Just as with the use of common text books across many institutions, if the resource implications for materials development can be shared across and between institutions, considerable efficiencies can be achieved. 

However, while the benefits of reduced development costs derived from learning objects are apparent, any overall educational benefit is by no means guaranteed by the proliferation of electronic resources and learning materials. The mere availability of learning objects does not ensure that these learning objects are of a high quality. Moreover, effective learning is certainly not guaranteed by the integration of a variety of learning objects into a technology-based course of study. In building any effective course of study, it is student learning activity and not the resources they are provided with which form the essential mediators of learning outcome. Accordingly, from the perspective of  student-centred learning, the overall instructional design and promotion of student learning activity are higher priorities than the provision of multimedia learning resources.

The Current Dilemma: Reinforcing a Content-Focussed Model of Learning

Instructional Materials versus Learning Processes. 

The traditional approach to teaching and learning in open and distance education involved the provision of static learning resources to students. As King (2001) suggests, distance education was traditionally judged in relation to the apparent quality of the learning materials distributed to students. Similarly, Moore (1990) has argued, that distance education traditionally involved a high level of structure but a low level of instructional dialogue. In short, distance education traditionally emphasised the structural organisation of learning resources more so than the student learning activities embodied within the learning materials. However, this focus on a distributed product, rather than the learning processes of students, has subsequently been the subjected to considerable criticism. Recent attempts to accurately re-conceptualise distance education have identified a shift away from an industrial model of resource-based learning towards a transactional model which emphasises highly interactive modes of student learning. As Garrison states:

Distance education in the 20th century was primarily focused on distance constraints and approaches that bridged geographical constraints by way of organizational strategies such as the mass production and delivery of learning packages. This has generally been identified as the industrial era of distance education. More recently…the focus in the study of distance education has shifted to educational issues associated with the teaching-learning transaction, specifically, the concerns regarding real, sustained communication, as well as emerging communications technology to support sustained communication anytime, anywhere (Garrison, 2000).
More than a decade ago, advances in technology were suggested to offer distance education a mechanism by which the industrial model could be deconstructed and a paradigm shift towards student-centred learning could be facilitated. Linda Harasim (1990), a pioneer of new information and communication technology use in education suggested that emerging technologies would provide powerful new environments for learning which could enhance social and intellectual connections.  She stated:

Like face-to-face education, online education supports interactive group communication.  Historically, the social, affective, and cognitive benefits of peer interaction and collaboration have been available only in face-to-face learning.  The introduction of online education opens unprecedented opportunities for educational interactivity (Harasim, 1990, p.42).

From these origins, it has become widely accepted that the use of information and communication technologies in education promote the development of communities of learning, which in turn promote learning characterised by student interaction, reflection, collaboration and co-operation towards the social construction of knowledge. As Norman (1998) states in a rather hyperbolic fashion:  “new digital educational environments invite almost unlimited possibilities for interactive learning and collaboration in the digital university”.  

However, the recent focus on learning objects can be seen to detract from the important emphasis on technology as a tool to develop more effective modes of student learning. Within the literature exploring the use of learning objects, emphasis is primarily placed on the learning materials themselves (Konstantopooulos et al., 2001). This particular area of focus comes at the expense of emphasis being placed on the underlying instructional design or specific learning activities undertaken by students throughout their course of study. The emphasis placed on the learning materials, rather than the learning processes, within the current discourse of learning objects can be construed as a regression to earlier models of distance education rather than furthering the shift towards educational modes that place student learning activity in the foreground. This suggestion that our perspective of instruction embodied in the recent discourse of learning objects has largely reverted to a content-focussed model is of significant concern.

Knowledge as a Commodity. 

Another major area for concern in relation to the rapid expansion of learning objects involves the assumption that “knowledge” can be effectively captured within learning objects and thus developed as a commodity. Closely allied to the discourse of learning objects, Merill (1998) describes the notion of knowledge objects, which are seen as units of subject-matter content or knowledge to be taught. While Merill is careful to differentiate between a knowledge object, which involves instructional content, and the overall instructional system in which the object is utilised, many other proponents of learning objects fail to make this important distinction.  

Frequently, a learning object is conceived as both an informational resource and as an instructional entity which contains new knowledge to be gained by the learner. The failure to discriminate between these two intrinsically different aspects of instruction pose a significant risk to the overall quality of educational programs built using learning objects.  From an instructional design perspective, information is very different from knowledge. Knowledge is something that is created by a learner through a multitude of interacting cognitive and social process such as perception, interpretation, integration, analysis, and synthesis. While these learning processes utilise information as a raw data source, it is impossible to “capture” the resultant knowledge to be stored as a digital learning object. In short, knowledge is a personal and social construct which is essentially a product of information manipulation processes we refer to simply as “learning”. To this end, the instructional use of learning objects must adequately deal with the information resources and instructional processes separately and in equal measure. Currently, it can be argued that the emphasis placed on instructional content within the discourse of learning objects fails to pay adequate attention to the instructional processes necessary to promote learning, and accordingly we fall short of developing an effective new approach to the use of educational technology.

Evaluating Instructional Potential: A Revised Focus on Enhancing Student Learning

In order to harness the potential of learning objects, their role as either informational resources or learning activities needs to be carefully evaluated. Without adequate evaluation of the instructional potential of a learning object, the efficacy of its use in a course of study will largely be a matter of luck.  Furthermore, the instructional design processes utilised in the effective employment of learning objects must be underscored. It has been suggested that the ongoing development of learning objects will result in the primary emphasis in preparing materials for technology-based instruction shifting from the current concern with creating content to one of integrating already available content into meaningful and relevant presentations (Fletcher, 2001). 

Effective instructional design processes are essential towards the effective use of learning objects and throughout this process a particular emphasis needs to be placed on student activity. As discussed above, learning primarily involves a collection of interrelated information manipulation processes. While learning objects provide the raw data for such processes, it is the learner activity itself which drives learning. As Shuell (1986) argues, in any educational program, what the student does in terms of learner activity is far more important than what the teacher does. Extending this argument to the more recent emergence of learning objects, promoting student learning activity is a far more important consideration than the design of discreet units of learning resources. The construction of a instructional program that effectively integrates both high quality information resources embedded within learning objects, and instructional entities which promote learner activity is therefore a primary consideration.

Accordingly, two major steps can be defined in the design and development of an effective instructional program built using learning objects. First, the preliminary instructional design process needs to be carefully undertaken, such that the overall learning objectives are clearly defined and the required instructional components are then specified. Second, the careful evaluation of learning objects needs to be undertaken such that appropriate objects can be identified and integrated into the overall course of study.

Emphasising Instructional Design. 

Two basic instructional design considerations exist in relation to the effective use of learning objects in this type of context. First, the processes of defining appropriate instructional goals and learning objectives becomes paramount. Only through the considered definition of the desired outcomes of an individual unit of study is it possible to build an instructional program that employs learning objects in an instructionally effective manner. As Linn and Gronlund (2000) suggest, the careful definition of objectives effectively drives the instructional process and assessment of students. Accordingly, well defined learning objectives are able to provide a solid foundation for the selection and arrangement of learning objects within the instructional program.

Secondly, the process of curriculum alignment must be emphasised. According to Biggs (1999), an aligned curriculum is one in which there is maximum consistency and compatibility between the learning objectives, content, teaching methods and assessment techniques which together form the broad curriculum framework. The process of integrating learning objects into a coherent course of study must therefore constantly make reference to the structure of the broad curriculum framework and instructional decisions must therefore be based on the consideration of curriculum alignment. 
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Figure One: Critical Learning Path

The creation of a Critical Learning Path is one new approach to the effective integration of learning objects during the Instructional Design process. For each discreet instructional “module” or “topic”, the development of a Critical Learning Path first involves the identification of the desired learning outcomes, as well as a clear understanding of the range of entry points of students in terms of their prior knowledge and other characteristics as learners. The identification of the “start” and “finish” points of each unit of study thus defines each end of the Critical Learning Path. Along this path, learning objects can be assembled to facilitate learning. By providing students with a variety of learning objects, each individual student is able to progress along the Critical Learning Path in a manner which suits their individual learning needs.  As illustrated in Figure One above, Learning Objects can be both embedded within, or referred to outside the learning package.  Furthermore, individual learning objects can act as purely informational resources (expositive objects) to be drawn upon by the students, or involve specific learning activities (active objects) which engage students with defined learning tasks. Accordingly, the learning objects can offer students a wide range of learning resources or activities which vary in their levels of interactivity. The Critical Learning Path typically has a number of other essential elements, such as the Statement of Learning Objectives which provides students with a clearly articulated statement of expectations in terms of the knowledge and skills they will have developed though the module or units. Similarly, some form of self-assessment activity or quiz at the end of each path allows students to gauge their own accomplishment of the stated learning objectives, and revisit elements of the Critical Learning Path in order to address any deficiencies which might exist prior to completion of the unit of study.

Evaluation and Appropriate Choice of Learning Objects

The second key to success in the design and development of an effective instructional program involves the evaluation of existing learning objects, the choice of appropriate learning objects and their integration into the critical learning path.  Given that the Critical Learning Path has been sufficiently well developed, a clear specification of the types of informational resources and the types of learning activities required to achieve the desired student learning outcomes will already be well articulated. Accordingly, the remaining task is one of evaluating the suitability of existing learning objects and effectively integrating them into the Critical Learning Path.

Typically, learning objects are assembled and integrated within a Learning Management System (LMS) to form a coherent course of instruction.  International standards such as IMS and SCORM have been developed in order to achieve reusability by ensuring that learning objects can be easily found and integrated into a wide range of Learning Management Systems. The recent Draft Standard for Learning Object Metadata produced by the IEEE provides an international classification system which refers to a wide range of technical and educational characteristics by which an individual learning object can be classified (IEEE, 2002). 

Using elements of the Draft Standard for Learning Object Metadata an evaluation framework for assessing the instructional potential of individual learning objects has been created. Termed the Learning Objects Classification System (LOCS), this simplified checklist assists staff in the analysis of individual learning objects, and provides a course developer with sufficient information to make an informed decision about whether an individual learning object will meet the requirements for an individual element of the Critical Learning Path. Appendix One provides the Learning Objects Classification System (LOCS) checklist.

The primary objective of the LOCS checklist is to assist academic staff in understanding the nature of existing learning objects from an educative perspective, and helping them evaluate the instructional potential of each learning object with reference to their Critical Learning Path. The LOCS checklist is broken into five major categories:

Resource Type: The Resource Type defines the broad category and nature of the learning object. Sub-categories of resource type include: 1) informational, where the learning object is seen as a resource which provides information to the learner; 2) interactive, where the learning object facilitates some form of learning interaction; 3) assessment, where the learning object contains a form of learning assessment; and 4) communicative, where a primary aspect of the learning object involves interpersonal communication.

Resource Purpose: The Resource Purpose defines the overall instructional intent of the learning object. Sub-categories of resource purpose include: 1) instructional, where the primary purpose is to provide some form of instruction; 2) learner direction, where the primary purpose is to provide students with instruction or direction in guiding their learning; and 3) learner support, where the purpose of the learning object is not primarily instructional, but rather provides administrative or academic support to the learner. 

Type of Interaction: The Type of Interaction defines the predominant mode of learning supported by the learning object. Sub-categories of type of interaction include: 1) active, where the learning object actively engages the student in specified learning tasks; 2) expositive, where the learning object provides information to the learner and the learner remains passive in their learning; and 3) mixed, where the learning object contains both active and expositive elements.  

Mode of Interaction: The Mode of Interaction defines the various relationships supported within the learning object. Sub-categories of mode of interaction include: 1) learner-object, where the learning interacts primarily with the learning object itself; 2) learner-learner, where the learning object facilitates interaction between learners; and 3) learner-instructor, where the learning object facilitates interaction between the learner and an instructor.

Level of Interaction: The Level of Interaction defines the degree of interactivity promoted by the learning object. Sub-categories of Level of interaction are simply: 1) low, where there is limited interactivity promoted; 2) medium, where there is a moderate amount of interactivity promoted; and 3) high, where there is a high level of interactivity promoted by the learning object.

The LOCS checklist is to be used by the instructor or course designer in the analysis and definition of the characteristics of learning objects which could potentially be integrated along a Critical Learning Path.  The information collected through the use of the LOCS checklist enables the instructor or course designer to effectively evaluate the instructional potential of a learning object with respect to the student learning requirements of the Critical Learning Path. 

Conclusion

An educational environment involving increasingly sophisticated forms of instructional technology and a multiplicity of learning objects leads to a redefinition of the demands placed on academic staff. The emphasis on the instructional design considerations discussed above not only presents a challenge for curriculum development, but also requires a shift in focus with respect to professional development activities for academic staff.

In order to create scaleable models of higher education in such a technology-rich environment, many institutions have adopted an approach in which it is necessary for all academic staff to develop skills in curriculum design and development. For instance, the majority of Learning Management Systems (LMS) currently on the market emphasise the easy with which academic staff can author and manage their own online learning environments for students without the assistance of an instructional design and course development team.

Academic staff can no longer depend on their highly developed subject-matter expertise, but rather must build on this “basic” foundation with additional skills in appropriate choice and integration of individual learning objects. The curriculum development processes which must be undertaken by academic staff in such an environment place previously unimaginable demands on creativity, innovation, information literacy, technical competence, and the need for an expanded repertoire of teaching skills for use within virtual learning environments.

The notion of learning objects offers much to the future development of educational technology. However, without an explicit emphasis on student learning considerations, the narrowing of focus on the instructional resources embedded within learning objects poses a risk to the continued pursuit of quality learning outcomes through the effective use of technology in the learning transaction. Emphasising effective instructional design techniques and promoting learning activity are important steps towards an approach to the use of learning objects which does not only concerns itself with the provision of high quality resources, but also approaches the use of new technologies in ways which can ultimately enhance the learning outcomes for students.
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Appendix One: Learning Object Classification System (LOCS)

	LEARNING OBJECT CLASSIFICATION SYSTEM (LOCS)


	LOCS RESOURCE IDENTIFIER


	

	RESOURCE TYPE
	Details

	Informational (narrative text)*
	
	

	Informational (problem statement)*
	
	

	Informational (diagram)*
	
	

	Informational (figure)*
	
	

	Informational (graph)*
	
	

	Informational (index)*
	
	

	Informational (slide)*
	
	

	Informational (table)*
	
	

	Informational (audio)
	
	

	Informational (video)
	
	

	Interactive (multimedia)
	
	

	Interactive (simulation)*
	
	

	Interactive (exercise)*
	
	

	Interactive (questionnaire)*
	
	

	Interactive (experiment)*
	
	

	Assessment (diagnostic) 
	
	

	Assessment (self assessment)*
	
	

	Assessment (formative)
	
	

	Assessment (summative)
	
	

	Assessment (examination)*
	
	

	Communicative (aynchronous text)
	
	

	Communicative (synchronous text)
	
	

	Communicative (synchronous audio)
	
	

	Communicative (synchronous video)
	
	

	RESOURCE PURPOSE
	Details

	Instructional
	
	

	Learner Direction
	
	

	Learner Support
	
	

	TYPE OF INTERACTION
	Details

	Active*
	
	

	Expositive*
	
	

	Mixed*
	
	

	Undefined*
	
	

	MODE OF INTERACTION
	Details

	Learner – Object
	
	

	Learner – Learner
	
	

	Learner – Instructor
	
	

	LEVEL OF INTERACTION
	Details

	Low*
	
	

	Medium*
	
	

	High*
	
	


* Present in the IEEE Draft Standards for Learning Object Metadata
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